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after the fat-saturation pulse (Figures 2B y 3B). In the 
gadolinium late-enhancement sequences, these zones 
correspond with a transmural scar in these segments, 
without being able to differentiate, after the contrast, 
the zone corresponding to the fat transformation of 
the area of fibrosis, as both present the same signal 
intensity. 

These findings confirm the diagnosis of FM 
in both infarctions. Although FM is a frequent 
histological finding (68%, 24%, and 37% of the 
areas of myocardial scar tissue in explanted hearts 
that had suffered ischemic, dilated, and valve 
cardiomyopathies, respectively),1 its identification in 
vivo has been limited to a few clinical cases and images 
that demonstrate the usefulness of the computerised 
tomography and cardiac magnetic resonance imaging 
to diagnose it.2-8 The 2 anatomopathological studies 
published show a high prevalence of FM in chronic 
infarctions, up to 84% in the most recent study.1,9 
Its presence is associated with extensive infarctions, 
the age of the patient and previous coronary artery 
bypass surgery.9 The aetiology of the FM is unknown 
and it may be influenced by improved treatment of 
ischemic cardiopathies, which would explain that it 
was not described until 1997.9 Also, the presence of 
mature adipocytes over the chronic infarctions is an 
argument in favour of myocardial regeneration.10 
To demonstrate the presence of FM in infarctions, 
beyond the mere detection of the necrotic scar 
using the gadolinium late-enhancement, that does 
not allow for the differentiation of fibrosis from 
fat transformation, may be important for better 
stratification after infarction and the development 
of new treatments for myocardial regeneration. 
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Myocardial Cleft: An Anatomical 
Anomaly to Bear in Mind

To the Editor: 

The doubts in the interpretation of images, 
whether angiographic or echocardiographic, due 
to clefts in the left ventricular myocardium, may 
lead to a chain of complementary explorations, 
more or less aggressive, to clarify their origins. 
Cardiac magnetic resonance imaging (CMRI) is a 
non-invasive imaging technique with an excellent 
spatial resolution, that allows for the anatomical 
diagnosis to be made of these myocardial clefts or 
crypts that may appear in healthy individuals as 
well as in patients with some kind of cardiovascular 
disorder.1-3

We present a case of a 58-year-old male who, 
after seeking medical care for atypical chest pain, 
underwent a diagnostic coronary catheterization 
due to discrepancies between the clinic signs that 
he presented and the complementary explorations 
carried out. The coronary catheterization did not 
show any lesions in the coronary arteries, but in the 
ventriculography, a finger-shape image was observed, 
with contrast penetration, in the inferior basal segment 
(Figure 1). In the echocardiography performed 
afterwards, various myocardial protrusions were 
observed that corresponded to the endocardial edge 
of the cleft which were interpreted as corresponding 
to a myocardial mass, and therefore a CMR was 
requested to complete the etiological study. In 
both the MR-film sequences, where no contractility 
alterations were observed, and in the sequences 
of the late enhancement after the administration 
of contrast, that showed the existence of a focal 
fibrosis, a characteristic image of a myocardial 
cleft was observed, located in the basal segment 
of the inferior portion (Figure 2). The patient 
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level of the inferior basal segment, only observed in 
healthy volunteers, and one at the mid-apical septal 
level, observed both in healthy volunteers and in 
patients sent for a CMRI for other conditions. The 
importance of this series lies in that it demonstrates 
that in more than 6% of healthy individuals CMRI 
detects myocardial clefts. This finding has no 
pathological meaning, but it is important to know 
it given that an erroneous diagnosis, such as non-
compaction cardiomyopathy,3 could be harmful to 
the patient. 

The cause of the clefts is unknown, although it has 
been postulated that in patients with hypertrophic 
cardiomyopathy it could be due to myocardial 
ischemia from micro-vascular dysfunction1 and/or 
myocardial disarray, an alteration that could be 
related with the spiral position of the myocardial 
fibres. Nevertheless, until now, it has not been 
demonstrated that its identification in healthy 
individuals implies myocardial disease. 

To conclude, the CMR allows for the 
identification of the presence of clefts in the left 
ventricle that, although it may be an infrequent 
finding, is important to know about to avoid an 
incorrect diagnosis. According to the information 
found in the literature, it would seem that the most 
characteristic localisation in healthy individuals is 
the inferior basal segment. 
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was discharged without needing any treatment or 
clinical follow-up.

The identification of the clefts using CMR was 
described by Germans et al1 in patients with genetic 
mutations related to hypertrophic cardiomyopathy, 
as they were found in 81% of the cases, with 
an inferoseptal localisation. The importance of 
this finding lies in that these patients had the 
mutation but they had not developed the ventricular 
hypertrophy, which led to the hypothesis that the 
presence of clefts could determine an early stage 
of this disease. More recently, Johansson et al2 
published a longer series. These characteristics are 
found in 8% of the healthy volunteers studied and 
they describe 2 different localisations, one at the 

Figure 1. Systolic and diastolic images 
from the ventriculography, where a finger-
shape protrusion with contrast in its 
interior can be observed in diastole (arrow), 
of unknown aetiology.

Figure 2. Diastolic image corresponding to a late enhancement sequence 
(inversion–recuperation) in a vertical longitudinal plane (2 chambers), 
where a myocardial cleft or crypt can be observed in the inferior basal 
segment (arrow), that characteristically does not surpass the epicardial 
edge, without signs of contrast retention.

Diastole Systole
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its most frequent form of clinical presentation was 
an acute myocardial infarction with ST elevation. 

This goes against our experience, according to which 
the late thrombosis of PAS is a serious event with 
elevated mortality (23.5%) and that it is associated 
with an elevated vital risk in the mid to long term.7

In this series, in up to 43% of the stents where a ST 
was produced, there was some kind of complication 
during the interventional procedure. The fact that 
the complications condition a greater risk of ST, 
especially acute and subacute ST, is well known. It 
would be interesting to use that they correlate these 
complications during the intervention compared to 
the chronological types of thrombosis. 

Very late thrombosis was infrequent in the CS in 
this series (0.04%). Other studies have reported a 
greater incidence of ST in PAS after the first year.2-4 
However, in this study the 2 very late thromboses 
were found in patients with CS (7.3 and 8.3 years 
after implantation). It is not necessary to know 
how the methodological problem was solved that 
considers the restenosis of a CS treated with a 
DES to quantify the incidence of ST. It is possible 
that some of the late thrombose took place after 
the implanting of a DES over a restenosis of the 
previously implanted CS. 

Xacobe Flores-Ríos, Guillermo Aldama-López,  
Ramón Calviño-Santos, and Alfonso Castro-Beiras

Unidad de Hemodinámica y Cardiología Intervencionista,  
Servicio de Cardiología, Área del Corazón, Complexo Hospitalario 

Universitario A Coruña, A Coruña, Spain

REFERENCES

1. Gallego L, Martínez-Sellés M, García E, Franco J, Estévez A, 

Sarnago-Cebada F, et al. Caracterización y pronóstico de la 

trombosis del stent comprobada angiográficamente. Rev Esp 

Cardiol. 2009;62:220-3. 

2. Bavry AA, Kumbhani DJ, Helton TJ, Borek PP, Mood GR, 

Bhatt DL. Late thrombosis of drug-eluting stents: a meta analysis 

of randomized clinical trials. Am J Med. 2006;119:1056-61. 

3. Stone GW, Moses JW, Ellis SG, Schofer J, Dawkins KD, Morice 

MC, et al. Safety and efficacy of sirolimus- and paclitaxel-eluting 

coronary stents. N Engl J Med. 2007;356:998-1008. 

4. Ellis SG, Colombo A, Grube E, Popma J, Koglin J, Dawkins 

KD, et al. Incidence, timing, and correlates of stent thrombosis 

with the polymeric paclitaxel drug-eluting stent: a TAXUS II, 

IV, V, and VI meta-analysis of 3445 patients followed for up to 

3 years. J Am Coll Cardiol. 2007;49:1043-51. 

5. Maisel WH. Unanswered questions —drug-eluting stents and 

the risk of late thrombosis. N Engl J Med. 2007;356:981-4.

6. Daemen J, Wenaweser P, Tsuchida K, Abrecht L, Vaina S, 

Morger C, et al. Early and late coronary stent thrombosis of 

sirolimus-eluting and paclitaxel-eluting stents in routine clinical 

practice: data from a large two-institutional cohort study. 

Lancet. 2007;369:667-78. 

7. Flores-Ríos X, Marzoa-Rivas R, Abugattás-de Torres JP, 

Piñón-Esteban P, Aldama-López G, Salgado-Fernández J, 

et al. Late thrombosis of paclitaxel-eluting stents: long-term 

incidence, clinical consequences, and risk factors in a cohort of 

604 patients. Am Heart J. 2008;155:648-53. 

2. Johansson B, Maceira AM, Babu-Narayan SV, Moon JC, 

Pennell DJ, Kilner PJ. Clefts can be seen in the basal inferior 

wall of the left ventricle and the interventricular septum in 

healthy volunteers as well as patients by cardiovascular magnetic 

resonance. J Am Coll Cardiol. 2007;50:1294-5. 

3. Germans T, Dijkmans PA, Wilde AA, Kamp O, van Rossum 

AC. Prominent crypt formation in the inferoseptum of a 

hypertrophic cardiomyopathy mutation carrier mimics 

noncompaction cardiomyopathy. Circulation. 2007;115:e610-1. 

4. Baliga RR, Young JB. The concertina pump. Heart Failure 

Clin. 2008;4:13-4. 

Characteristics and Outcome of 
Angiographically Confirmed Stent 
Thrombosis

To the Editor:

Stent thrombosis (ST), especially in drug-eluting 
stents, is currently one of the large concerns in 
interventional cardiology. 

We read with great interest the article by Gallego 
et al1 published in Revista Española de Cardiología, 
where they analyse the incidence of ST, its treatment 
and its prognosis in a sample of patients that 
underwent percutaneous coronary interventionism 
with conventional stents (CS) and drug-eluting 
stents (DES) from January of 1998 to December of 
2007. 

However, there are aspects regarding this study 
that we would like to mention. 

The incidence of ST in CS and PAS is incredibly 
low (0.6%) and it is even lower than that documented 
in meta-analyses of clinical trials.2-4 In a realistic 
average, with more complex patients, a ST incidence 
greater than that observed in a clinical trial would be 
expected.5 Concerning the PAS, recently published 
observational studies have reported variable 
incidences of the ST (1.3%-3.3%).6-8 The authors 
have used the stent as a unit of follow-up instead 
of the patient, a fact that seems to underestimate 
the incidence of ST. If the angiographic definition 
represents the ideal method to document ST, it tends 
to underestimate the true magnitude of this problem 
as it does not include myocardial infarctions in the 
theoretical territory of a previously implanted stent 
that are reinfused with fibrinolysis nor the sudden 
deaths produced by thrombosis.5

The low mortality in ST may seem even more 
incredible in this series (5.2%), in spite of the fact that 


