
longer symptom duration (8±8 days vs 2±4 days;
p<0.0001) compared with athletes without novel ECG
changes. Among athletes without cardiac symptoms, the addi-
tional yield of novel ECG changes to detect cardiac inflam-
mation was 20% (n=3).
Conclusion 3% of elite soccer players demonstrated novel
ECG changes post COVID-19 infection, of which almost 90%
were diagnosed with cardiac inflammation during subsequent
investigation. Most athletes with novel ECG changes exhibited
cardiac symptoms. Novel ECGs changes contributed to a diag-
nosis of cardiac inflammation in 20% of athletes without car-
diac symptoms.
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Background Aortic stenosis (AS) and type 2 diabetes mellitus
(DM) are increasingly frequent comorbidities in aging popula-
tions, and diabetes is associated with increased morbidity and
mortality after aortic valve replacement (AVR). Although dis-
tinct pathological entities, AS and DM share common features
of impaired myocardial energetics and coronary microvascular
dysfunction. The mechanisms for the adverse prognostic asso-
ciation between AS and DM are incompletely understood but

are likely to include the collective impact of DM and AS on
myocardial metabolism and perfusion.
Purpose Utilizing 31phosphorus magnetic resonance spectro-
scopy (31P-MRS) and cardiovascular magnetic resonance
(CMR), we tested the hypotheses that the collective impact of
severe AS and DM on the myocardium aggravates myocardial
energetic impairment, contractile dysfunction, and fibrosis, and
impairs coronary microvascular function.
Methods Eighty-eight severe AS patients with (AS-DM, n=25)
and without DM (Iso-AS, n=63) undergoing AVR were pro-
spectively recruited. A further 15 healthy volunteers served as
a control group. Patients with coronary artery disease or renal
impairment were excluded. All participants with AS underwent
31P-MRS followed by a comprehensive CMR protocol includ-
ing cine imaging, native pre- and post-contrast T1 mapping,
stress and rest adenosine perfusion and late gadolinium enhance-
ment within 1 month prior to and 6 months after AVR.
Results Demographic, biochemical and CMR/31P-MRS data
are shown in Table-1. Study groups had similar age and sex
distribution, and the two AS groups were matched for surgical
scores and frailty scores (EURO score and Rockwood score
respectively). NTproBNP levels were similarly elevated in both
AS groups. Left ventricular (LV) volumes and ejection fraction
(EF) were similar between the groups, with no significant dif-
ference in LV mass, wall thickness or concentricity between
the two severe AS groups. The baseline differences in myocar-
dial energetics, stress myocardial blood flow (MBF) and global
longitudinal strain (GLS) are shown in Figure-1. Severe AS
patients with diabetes showed greater reductions in myocardial
energetics (p<0.0001), global stress MBF (p<0.0001) and
more significant reductions in GLS (p=0.001) than patients
with isolated severe AS. At 6 month post AVR both AS
groups showed significant improvements in stress MBF (Iso-
AS: p=0.002, AS-DM: p=0.002) and GLS. However, only the
patients with isolated AS showed significant improvement in
myocardial energetics while no significant improvements in
energetics were detected in diabetes patients after AVR.
Patients with severe AS were followed up for a median of 12
months. Cumulative incidence of the clinical events post AVR
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(a composite of cardiovascular death, stroke, heart failure
admission, infective endocarditis) was significantly higher in
the DM-AS group than the isolated-AS group (Hazard Ratio:
3.35; 95% confidence interval: 0.97–11.6; p=0.02).
Conclusion We compared clinical outcomes in severe AS
patients with and without T2DM and investigated myocardial
recovery in energetics, perfusion and contractile function after
AVR. Diabetes was associated with increased morbidity and
mortality after AVR. We showed here for the first time that
the collective impact of T2DM and AS on the myocardium
aggravates energetic impairment, coronary microvascular dys-
function and myocardial contractile dysfunction. While myo-
cardial recovery following AVR was associated with similar
improvements in perfusion and contractile function in severe
AS patients with and without T2DM, post AVR improvements
in energetics were only detected in isolated AS patients. How-
ever, despite the significant improvements in contractile func-
tion and perfusion after AVR in diabetes patients, these
parameters remained lower in the group with diabetes comor-
bidity compared to isolated AS patients.
Conflict of Interest None
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Introduction Takotsubo syndrome presents like an acute myo-
cardial infarction but typically occurs in the aftermath of psy-
chological stress, affecting predominantly women. Here we
present a complete grey and white matter structural

tractography and functional connectivity assessment in takot-
subo syndrome patients and matched controls.
Methods Twenty-five acute (< 5 days from onset) takotsubo
syndrome patients and 25 age, gender and comorbidity
matched controls were recruited in an observational cross-sec-
tional study. All patients and controls were scanned on the
same magnetic resonance imaging (MRI) scanner at the same
imaging centre and data were analysed with the same software
versions. Surface-based morphometry was carried out on brain
MRI scans to extract the cortical morphology based on vol-
ume, thickness, and surface area of all brain regions using
Freesurfer. White matter hyperintensities were determined by
using the lesion segmentation tool. Cortical morphology was
compared between the two groups using a general linear
model in SPSS corrected for age, gender, photoperiod and
total brain volume. Resting state functional MRI was analysed
using the functional connectivity (CONN) toolbox by compar-
ing the two groups. Diffusion tensor tractography images were
pre-processed using the Functional Magnetic Resonance Imag-
ing of the Brain (FMRIB’s) Diffusion Toolbox and analysed
using CONN toolbox. Significance was set at <0.05.
Results Total white matter and subcortical grey matter volume
were smaller in takotsubo (p<0.001 both), driven by a reduc-
tion in brain surface area (p<0.001). All individual grey mat-
ter regions were smaller in takotsubo [hippocampus
(p<0.001), para-hippocampus (p<0.001), amygdala (p=0.002),
brainstem (p<0.001) and others] except for the thalamus and
insula which were larger (p<0.001 both) compared to con-
trols, in either hemisphere or combined. There was no differ-
ence in white matter hyperintensities between takotsubo
syndrome patients and controls (p=0.3). Significant, numerous
hyper- and hypo-functional connectivities were seen compared
to matched controls (i.e. thalamus to left insula, temporal
lobes, amygdala, cingulate gyrus, all p<0.05). All structural
tractography connections were increased in takotsubo syn-
drome compared to controls (p<0.05).
Conclusion We show smaller grey and white matter volumes
driven by reduced cortical surface area and increased cortical
thickness, no difference in white matter hyperintensities,
enhanced structural tractography connections with distinct
changes in functional connectivity linked to emotion, mood,
language, visual and auditory perception as well as autonomic
control. Interventions aimed at attenuating these findings
could be important in the rehabilitation of takotsubo patients.
Conflict of Interest None
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Introduction The diagnosis of apical hypertrophic cardiomyop-
athy (ApHCM) is contingent on demonstrating apical maxi-
mum wall thickness (MWT) of �15 mm; the same threshold
as other HCM subtypes. However, the myocardium naturally
tapers towards the apex in healthy individuals, so �15 mm
MWT is proportionately higher in the apex than in naturally
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