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cCentro de Investigacioń Biomédica en Red de Enfermedades

Cardiovasculares (CIBERCV), Instituto de Salud Carlos III, Madrid,

Spain
d Philips Iberia, Madrid, Spain
e Servicio de Cardiología, Hospital Universitario Clínico San Carlos,

Madrid, Spain
fMount Sinai Fuster Heart Hospital, Nueva York, United States

* Corresponding authors.
E-mail addresses: Javier.Sanchez.Gonzalez@philips.com
(J. Sánchez-González), bibanez@cnic.es (B. Ibáñez).
@Borjaibanez1 @CNIC_CARDIO

Available online 26 June 2025

REFERENCES

1. Mazzolai L, Teixido-Tura G, Lanzi S, et al. 2024 ESC Guidelines for the management
of peripheral arterial and aortic diseases. Eur Heart J. 2024;45:3538–3700.

2. Evangelista A, Sitges M, Jondeau G, et al. Multimodality imaging in thoracic
aortic diseases: a clinical consensus statement from the European Association of
Cardiovascular Imaging and the European Society of Cardiology working group
on aorta and peripheral vascular diseases. Eur Heart J Cardiovasc Imaging.
2023;24:e65–e85.

3. Gomez-Talavera S, Fernandez-Jimenez R, Fuster V, et al. Clinical Validation of a 3-
Dimensional Ultrafast Cardiac Magnetic Resonance Protocol Including Single
Breath-Hold 3-Dimensional Sequences. JACC Cardiovasc Imaging. 2021;14:1742–
1754.

4. Stortecky S, Heg D, Gloekler S, Wenaweser P, Windecker S, Buellesfeld L.
Accuracy and reproducibility of aortic annulus sizing using a dedicated
three-dimensional computed tomography reconstruction tool in patients evalu-
ated for transcatheter aortic valve replacement. EuroIntervention. 2014;10:339–
346.

5. Wright F, Warncke M, Sinn M, et al. Assessment of aortic diameter in Marfan
patients: intraindividual comparison of 3D-Dixon and 2D-SSFP magnetic resonance
imaging. Eur Radiol. 2023;33:1687–1697.

https://doi.org/10.1016/j.rec.2025.04.012
© 2025 Sociedad Española de Cardiología. Published by Elsevier España, S.L.U. All
rights are reserved, including those for text and data mining, AI training, and similar
technologies.

Systematic triplet expansion testing in patients with

genetically negative Brugada syndrome

Prueba sistemática de expansioń de tripletes en pacientes con
síndrome de Brugada genéticamente negativo

To the Editor,

In 2013, Wahbi et al.1 reported a type 1 Brugada pattern (BrP)
on the electrocardiograms (ECGs) of 7 out of 914 (0.8%) patients
with type 1 myotonic dystrophy (DM1). The results of SCN5A

sequencing were normal in all patients. Analysis of ventricular
myocardial specimens revealed abnormal splicing of SCN5A exon
6, with overexpression of the “neonatal” isoform, exon 6A, in
patients with DM1 but not in controls. Subsequently, Pambrun
et al.2 performed an electrophysiological study and an ajmaline
challenge in 12 patients with DM1, of whom 3 had a positive test.
Maury et al.3 performed an ajmaline challenge in 44 patients
with DM1 who had minor depolarization/repolarization abnor-
malities suggestive of possible Brugada syndrome. A total of
8 patients (18%) tested positive. These findings suggest an
association between DM1 and BrP. Furthermore, DM1 diagnosis
can be challenging, particularly in asymptomatic or late-onset
cases.

Here, we hypothesized that some BrP patients might have
undiagnosed DM1. To investigate this, we performed cytosine-
thymine-guanine (CTG) triplet expansion testing in the 3’
untranslated region of the DMPK gene using fluorescent polymer-
ase chain reaction (AmplideX DM1 Dx kit [Assuragen]) on
deoxyribonucleic acid extracted from all consecutive patients
with BrP referred to the Cardiogenetics Laboratory at Pitié-
Salpêtrie ̀re Hospital between 2015 and 2022, who had no
pathogenic or likely pathogenic SCN5A variant and no reported

musculoskeletal involvement. The research was conducted in
accordance with internationally accepted recommendations for
clinical investigation (Declaration of Helsinki of the World Medical
Association). Written informed consent was obtained from all
participants, archived, and is available. The study protocol was
approved by the Institutional Review Boards (CER Sorbonne
Université) on January 31, 2023.

In total, 76 index cases were included, 56 of whom were male
(74%), with a median [interquartile range (IQR)] age at diagnosis of
37 [16] years (figure 1). None of the patients with genetically
negative Brugada syndrome exhibited musculoskeletal symptoms.
Brugada syndrome was incidentally discovered in 53 patients,
while the remainder were symptomatic at diagnosis (3 cardiac
arrests, 14 with syncope, and 5 with palpitations). A total of
17 patients (22%) had a spontaneous type 1 BrP on ECG, while the
pattern was observed only after a provocation test in the remaining
patients. Two patients had a first-degree atrioventricular block and
none had complete interventricular conduction disorders. Trans-
thoracic echocardiography showed no signs of cardiomyopathy in
any patient. A total of 17 patients (22%) underwent defibrillator
implantation. Genetic analysis revealed normal triplet expansion
alleles (5-35 CTG repeats) in all cases, with no detected
premutations (36-50 repeats), indicating that our cohort was
not enriched with DM1 cases.

Several clinical studies have reported an association between
Brugada syndrome and DM1. Wahbi et al.1 found a prevalence of 7.7
per 1000 of a spontaneous type 1 Brugada ECG pattern in patients
with DM1, nearly 40-fold higher than in the healthy European
population. Maury et al.3 identified Brugada syndrome in 18% of
patients with DM1 and minor depolarization/repolarization
abnormalities suggestive of possible Brugada syndrome after a
drug challenge compared with 0.5% in the general population.

Scientific letter / Rev Esp Cardiol. 2026;79(2):173–186178

mailto:Javier.Sanchez.Gonzalez@philips.com
mailto:bibanez@cnic.es
https://x.com/@Borjaibanez1
https://x.com/@CNIC_CARDIO
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0030
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0030
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0035
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0035
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0035
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0035
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0035
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0040
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0040
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0040
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0040
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0045
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0045
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0045
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0045
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0045
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0050
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0050
http://refhub.elsevier.com/S1885-5857(25)00192-6/sbref0050
https://doi.org/10.1016/j.rec.2025.04.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.rec.2025.04.005&domain=pdf


Pambrun et al.4 described the deleterious effect of DM1 on the
clinical expression of a loss-of-function SCN5A mutation.

Aberrant alternative splicing of pre-mRNAs, caused by the
toxic effects of mutant DMPK mRNAs, is a primary pathogenic
feature of DM1.5 This often leads to the overexpression of fetal
splicing isoforms, which is related to the disruption of the
functional balance between the splicing regulators MBNL1 and
CELF1. In a study by Wahbi et al.,1 analysis of a ventricular
myocardial specimen from a patient with DM1 revealed
abnormal splicing of SCN5A exon 6, with expression of a fetal
isoform called exon 6A. The protein sequence deduced from exon
6A contains seven amino acid substitutions, corresponding to a
previously reported sodium channel variant, Nav1.5e, which is
normally expressed during embryonic development in various
mammalian species. Nav1.5e exhibits distinct electrophysiologi-
cal properties that result in sodium current loss of function,
including a depolarized shift of steady-state activation, slower
activation and inactivation kinetics, delayed recovery from
inactivation, and reduced channel availability compared with
Nav1.5. In addition, sodium current dysfunction has been
demonstrated in a transgenic mouse model mimicking the
triplet expansion observed in DM1.6 Thus, we hypothesize a link
between SCN5A missplicing, sodium current dysfunction, and the
cardiac manifestations of DM1, including the Brugada pattern
which our findings do not contradict. Genetically negative
Brugada syndrome could be explained by numerous mecha-
nisms, such as alternative genetic contributors or epigenetic
regulation of SCN5A expression.

Our study includes a small number of patients, particularly
considering the low prevalence of DM1 in the general population,
resulting in limited statistical power. Therefore, the findings
should be interpreted with caution.

In this study, we investigated whether asymptomatic DM1
cases could be identified in a cohort of patients with genetically
negative BrP. All patients tested negative for triplet expansion,

suggesting that systematic DM1 testing in genetically negative BrP
patients is not justified. However, it is important to thoroughly
investigate suggestive neuromuscular symptoms, and systematic
creatine kinase measurement could be of interest.
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Figure 1. Main characteristics of patients included and study results. CTG, cytosine-thymine-guanine; ECG, electrocardiogram; ICD, implantable cardioverter
defibrillator; LP, likely pathogenic; P, pathogenic.
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Rapid recurrences of coronary unexplained in-stent

restenosis (RECUR): a novel pathologically-evidenced

coronary inflammatory disease

Recurrencia rápida de reestenosis coronaria inexplicada en el
stent (RECUR): una nueva enfermedad inflamatoria coronaria
con evidencia patológica

To the Editor,

Recurrent coronary in-stent restenosis (ISR) remains a
rare-but-intractable challenge.1 Several case reports have
described a distinct form of frequently recurrent ISR that does
not respond well to conventional therapies for atherosclerotic
cardiovascular disease (ASCVD) and lacks established ISR-
related risk factors.2–4 To facilitate understanding, we term this
distinct entity “rapid recurrences of coronary unexplained in-
stent restenosis” (RECUR). We aimed to characterize the
clinicopathological features of RECUR and explore additional
therapeutic possibilities.

We conducted a prospective proof-of-concept study at Fuwai
Hospital, Chinese Academy of Medical Sciences. From January
2023 to April 2024. Five RECUR patients meeting the inclusion
criteria were enrolled: severe stenosis (degree of stenosis > 90%) at

the same lesion with ≥ 3 recurrences within 1 year.2,3 Pericoronary
adipose tissue (PCAT) surrounding restenotic lesions (character-
ized by reddish discoloration) was collected during coronary artery
bypass grafting. Before inclusion, all patients had undergone
successful intravascular ultrasound (IVUS)- or optical coherence
tomography (OCT)-guided second-generation drug-eluting stent
placement and paclitaxel-coated balloon treatment, in addition to
ASCVD guideline-directed medical therapy.

After inclusion, continuous oral immunosuppressive therapy
was administered, consisting of prednisone (1 mg/kg/d) combined
with 1 immunosuppressant (cyclosporine 2-3 mg/kg/d or
sirolimus 1 mg/d), as well as ASCVD guideline-directed medical
treatments.4,5 Patients were then closely monitored. We analyzed
the recurrence intervals of ISR-related cardiovascular events (ISR-
CVE), including target-vessel myocardial infarction and target-
vessel revascularization due to angiography-proven ISR, as well as
high-sensitivity C-reactive protein (hsCRP) and erythrocyte
sedimentation rate (ESR) levels before and after immunosuppres-
sive therapy.

Five female patients (mean age, 62.8 ± 5.8 years) experienced
an average of 3.8 ± 0.8 ISR recurrences per year, with a mean
recurrence interval of 90 days (table 1). Four patients had elevated
hsCRP levels (> 2 mg/L), with a mean of 8.9 ± 4.5 mg/L. ESR was
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