
Methods and results: Platypnea–Orthodeoxia syndrome (POS) is an uncommon but
challenging clinical condition characterized by positional dyspnoea (platypnea) and
arterial desaturation (orthodeoxia) in the upright position that improve in the supine
position. POS can occur insidiously, as progressive unexplained oxygen desaturation
for months or years, or as acute life-threatening unexplained hypoxaemia. The most
common cause is the presence of an intracardiac shunt (patent foramen ovale and
other interatrial defects) associated with a secondary anatomic or functional defect
that serve as substrate for a right to left intracardiac shunt leading to oxygen
desaturation.
Conclusions: Herein we present the case of a nonagenarian with a known history of
ascending aortic aneurysm, that was admitted to the emergency department of our
institution with a complaint of intermittent chest pain and dyspnoea. POS was then
diagnosed, and the patient underwent a successful percutaneous closure with an
AmplatzerTM device (25/25mm) with minimal residual right-to-left shunt leading to a
significant relief of the dyspnoea and improvement of arterial saturation. We also
herein revise the clinical presentation, pathophysiology, diagnostic work-up, and
management of patients with POS, aiming at increasing the awareness of this uncom-
mon but often misdiagnosed treatable condition.

770 Small heart and single coronary artery in a young patient with chronic
fatigue syndrome: a case report

Cristina Poleggi, Silvia Perfetti, Davide Restelli, Alessia Perna, Rocco Donato, and
Gianluca Di Bella
Department of Clinical and Experimental Medicine, University of Messina, Messina,
Italy

Aims: Chronic fatigue syndrome/myalgic encephalomyelitis (CFS/ME) is a clinically
defined condition reported mostly in adults, characterized by fatigue and unex-
plained aspecifical symptoms. Patients with CFS/ME frequently have reduced stroke
volume with an inverse relation between cardiac output and post-exertional malaise
severity. We describe a rare case of a young man affected by CFS/ME, small heart,
and anomalous anatomy of left main coronary artery (LMCA).
Methods and results: A 19-year-old Caucasian male referred to our clinic complain-
ing weakness, lack of concentration, and sleepiness. He suffered by CFS/ME, D
hypovitaminosis, inflammatory bowel disease, and exocrine pancreas insufficiency.
Blood tests revealed no pathological findings. Faecal exams documented intestinal
dysbiosis and low pancreatic elastase. He was treated with oxygen-ozone rectal
insufflations and probiotics. Physical examination was unremarkable.
Electrocardiogram showed normal sinus rhythm. Echocardiogram revealed reduced
diameters of the left ventricle (LV), normal aortic root dimensions and, in a five-
chamber apical view, a binary structure that seemed to cross the aorta perpendicu-
larly. Cardiac magnetic resonance (CMR) found reduced LV stroke volume (34ml/m2)
and end-diastolic volume (57ml/m2) together with reduced end-diastolic wall mass
(51 g/m2). Right ventricle volumes were reduced too. In addition, the exam con-
firmed the anomalous origin of LMCA stemming from the proximal segment of right
coronary artery and following a retro-aortic course. Mechanism of CFS/ME remains
unknown, although various factors have been implicated, including immune activa-
tion, chronic viral infection, and emotional disorders. A considerable number of
patients affected by CFS has an anatomically small heart. Small heart syndrome, in
fact, may contribute to the onset of CFS/ME. Previous studies hypothesized that clin-
ical manifestations of CMS/ME were caused by reduced venous return, cardiac
output, and heart mass, together with decreased arterial oxygen saturation. Single
coronary artery is an uncommon congenital anatomic abnormality identified by a sin-
gle coronary ostium giving rise to all arteries supplying the heart. Thus, we reported
a rare case of a very young man affected by chronic fatigue syndrome and small
heart, investigated not only with echocardiogram but also with CMR, not often used
in this clinical setting. More, we found an anomalous origin of LMCA. From literature,
it’s not reported any cases of a patient including these three rare conditions (CFS/
ME, small heart, and single coronary artery).
Conclusions: This case highlights that CFS/ME together with small heart is a condi-
tion possible also in young people. More studies and reports could be necessary to
better define the association between cardiac congenital
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422 Atrioventricular blocks in children: clinical aspects and special features in
a cohort of Italian patients

Lorenzo Ridolfi1, Gabriele Bronzetti1, Andrea Donti1, Marcello Lanari2, and
Gaetano Domenico Gargiulo1
1Pediatric Cardiology and Adult Congenital Heart Disease Program, IRCCS Azienda
Ospedaliero-Universitaria di Bologna, Italy, and 2Pediatric Emergency Unit, IRCCS
Azienda Ospedaliero-Universitaria di Bologna, Italy

Aims: The natural history of atrioventricular blocks (AVBs) in children is not
completely clarified, with particular regard for isolated, acquired, and non-immune
disorders. Moreover, there is still concern on when—and not on if—a pacemaker (PM)
implantation is indicated. In this retrospective study, we investigated diagnostic and
therapeutic approach to AVBs in children and we described complications occurred in
PM recipients.
Methods and results: We analysed 73 patients with a diagnosis of AVB who were sub-
mitted to a regular follow-up between 2015 and 2020 at the Paediatric Cardiology
and Cardiac Surgery Unit of an Italian referral centre. Forty-four patients (60%) were
diagnosed with a complete AVB and after a mean follow-up of 8.26 6.8 years, 35
patients (79.5%) had received a permanent PM. AVB was asymptomatic in 52 children
(71.2%) and a congenital heart disease was present in 13 cases (17.8%). Anti-SSA/B
autoantibodies were detected in eight patients (11%) with complete block and their
prognostic role was substantially redefined. The mean interval between diagnosis
and implantation and the complication rate in PM recipients were similar to data
available on literature, regardless of the age at diagnosis.
Conclusions: From a diagnostic point of view, we identified several differences be-
tween partial and complete AVBs. As regards the timing of pacing therapy, the
moment of implantation should be accurately chosen but should not depend only on
the age at diagnosis or the presence of maternal autoantibodies, since the incidence
of device-related complications was independent from those features.

610 Fontan associated kidney and liver disease: can we predict organ
involvement with echocardiographic assessment of systolic function and
atrioventricular valve insufficiency?

Marta Rotella1, Roberta Biffanti1, Jolanda Sabatino1, Davide Meneghesso2, Nicola
Bertazza Partigiani2, Alessia Basso1, Beatrice Binda3, Liliana Chemello4,
Luisa Cavalletto4, Massimo Padalino5, and Giovanni Di Salvo1
1Paediatric Cardiology, Departement of Women’s and Child’s Health, University of
Padova Medical School, 35128 Padova, Italy, 2Paediatric Nephrology and Dialysis Unit,
Department of Women and Child’s Health, University of Padova Medical School,
35128 Padova, Italy, 3University of Padova Medical School, 35128 Padova, Italy,
4Internal Medicine and Hepatology Unit, Clinica Medica 5, Department of Medicine-
DIMED, University of Padova Medical School, 35128 Padova, Italy, and 5Paediatric and
Congenital Cardiac Surgery Unit, Department of Cardiac, Thoracic, and Vascular
Science and Public Health, University of Padova Medical School, 35128 Padova, Italy

Aims: Fontan operation represents the surgical palliative option for congenital heart
disease with single ventricle physiology. With the improvement of surgical and percu-
taneous technique, we are facing a growing population of patients with an unique
pathophysiology and potential complications.
Methods and results: Patients that underwent Fontan palliation in our centre be-
tween 1993 and 2016 were included in this prospective study. We excluded patients
with major congenital renal anomalies, those that underwent cardiac transplanta-
tion, and redo-Fontan patients. All the subjects underwent clinical evaluation,
laboratory exams with complete renal and hepatic function, transient hepatic elas-
tography, and complete cardiac evaluation. We used Schwartz equation for
estimating glomerular filtration rate in patients younger than 18 years, and CDK-EPI
equation for adult patients. We enrolled 35 patients, 46% female (N¼ 16), and 54%
male (N¼ 19). Medium age was 17 years old, median age 15 years old (range: 10–
31 years old). Medium time from Fontan completion was 160months (range: 57–
340months). Regarding to cardiac anatomy, 10 patients had functional single left
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ventricle (FSLV, 28.5%) and 21 a functional single right ventricle (FSRV, 60%); 4
patients had undetermined single ventricle (11.5%). Total cavo-pulmonary connection
(TCPC) with intracardiac lateral tunnel was performed in 7 patients (20%, N¼ 7),
whereas 28 patients had TCPC with external conduit (80%). Data from echocardio-
graphic evaluation showed a medium EF established with Simpson’s method of 60% in
patients with FSLV; patients with a FSRV or undetermined single ventricle had a me-
dium FAC of 41.1%, with 15.1% having a reduced FAC< 35%. No FSLV patients had an
EF< 50%. When using creatinine-based formula, data about renal function in our
population showed a stage 2 chronic kidney disease (eGFR: 60–89ml/min 1.73 mq) in
11% of total population (N¼ 4), that became 26% when using cystatin C-based equa-
tion (N¼ 9), with one patient showing a moderate reduced loss of kidney function
(eGFR: 40–59ml/min 1.73 mq). Urinalysis showed 29% (N¼ 10) of patients having
microalbuminuria (microalbumin/creatinine ratio between 30 and 300mg/g).
Statistical analysis demonstrated a negative correlation between systolic function
(TAPSE for FSRV) and cystatin C blood levels (Pearson’s R �0.428, P¼ 0.053), and be-
tween systolic function (FAC and Simpson) and microalbuminuria (Pearson’s R �0.414
with P¼ 0.049 and Pearson’s R �0.754 with P¼ 0.019, respectively). Transient elas-
tography reported 10 patients (29.4%) with abnormal hepatic stiffness for Fontan
patients. That condition appeared to be more frequent in patients with higher grade
of AV valve insufficiency (P< 0.05).
Conclusions: Our population showed an higher prevalence of FSRV Fontan patients,
with an expected lower systolic function compared with FSLV. 2D evaluation of sys-
tolic function showed a linear inverse correlation with renal function, suggesting
that Fontan patients need a closer renal monitoring. Hepatic stiffness, which is a
warning sign of potential hepatic cirrhosis need to be monitored in all Fontan
patients, especially those with a worse AV valve insufficiency.

613 Fontan associated nephropathy: does diastolic function play a role?

Marta Rotella1, Davide Meneghesso2, Jolanda Sabatino1, Roberta Biffanti1,
Nicola Bertazza Partigiani2, Beatrice Binda3, Filippo Puricelli1, Liliana Chemello4,
Luisa Cavalletto4, Massimo Padalino5, and Giovanni Di Salvo1
1Paediatric Cardiology, Department of Women’s and Child’s Health, University of
Padova Medical School, 35128 Padova, Italy, 2Paediatric Nephrology and Dialysis Unit,
Department of Women’s and Child’s Health, University of Padova Medical School,
35128 Padova, Italy, 3University of Padova Medical School, 35128 Padova, Italy,
4Internal Medicine and Hepatology Unit, Clinica Medica 5, Department of Medicine-
DIMED, University of Padova Medical School, 35128 Padova, Italy, and 5Paediatric and
Congenital Cardiac Surgery Unit, Department of Cardiac, Thoracic and Vascular
Science and Public Health, University of Padova Medical School, 35128 Padova, Italy

Aims: In Fontan patients, the pathophysiology of diastolic function and its relation-
ship with systemic complications are still not well understood.
Methods and results: This is a prospective study including patients who underwent
Fontan completion in our centre between 1993 and 2016. We excluded patients with
major congenital renal anomalies, those who underwent cardiac transplantation and
redo-Fontan patients. All the subjects underwent clinical evaluation, laboratory
exams with complete renal and hepatic function, transient hepatic elastography, and
complete cardiac evaluation. We used Schwartz equation for estimating glomerular
filtration rate in patients younger than 18 years, and CDK-EPI equation for adult
patients. We enrolled 35 patients, 46% female (N¼ 16), and 54% male (N¼ 19).
Medium age was 17 years old (range: 10–31 years old). Medium time from Fontan
completion was 160months (range: 57–340months). Ten patients had a functional
single left ventricle (FSLV, 28.5%) and 21 a functional single right ventricle (FSRV,
60%); four patients had an undetermined single ventricle (11.5%). Data from renal
function assessment showed a prevalence of stage 2 chronic kidney disease (eGFR:
60–89ml/min 1.73 mq). Of those, 11% with creatinine-based equation and 26%
(N¼ 9) when using cystatin C-based equation, with one patients showing a moderate
reduced loss of kidney function (eGFR: 40–59ml/min/1.73 mq). Most of the patients
with reduced eGFR measured with cystatin C were FSRV (89%). None had laboratory
markers of acute tubular damage, but four patients had signs of chronic tubular dys-
function with elevation of beta 2 microglobulin (13%). Echocardiographic evaluation
of diastolic function showed two patients with baseline E/A< 1 (6%, tot N¼ 33) and
11/33 (33%) pts with abnormal E/E0 (>12). All of them were FSRV patients (100%).
Interestingly, statistical correlation between diastolic parameters and renal function
showed a significant association between tubular damage parameters, such as alfa1-
microglobulin and beta2microglobulin, and E/E0 (Pearson’s R 0.4 and 0.48,
respectively, P< 0.05), both for FSLV and FSRV patients. Diastolic function appeared
to be associated also with glomerular filtration: we found a statistically significant
direct correlation between diastolic pulmonary wave deceleration time (dt D wave)
and creatinine value (Pearson’s R 0.49, P< 0.05). Supporting the role of diastolic
function in Fontan systemic complications is the linear correlation we found with he-
patic tests: higher values of aspartate aminotransferase and of gamma-
glutamyltransferase were associated with worse diastolic ventricular filling (longer
dt D wave and E wave deceleration time, lower TDI early diastolic wave; Pearson’s R
0.45, 0.5, and �0.41, respectively, P< 0.05).
Conclusions: Fontan-related nephropathy is associated with worsening diastolic func-
tion, which was more represented in FSRV patients. Diastolic function is also

associated with liver disease in Fontan patients. Those data suggest renal and liver
function should be closely monitored in patients with impaired diastolic function.

198 Intrapulmonary shunt assessment in pulmonary arterial hypertension

Gianmarco Scoccia, Sara Sfredda, Cristiano Miotti, Federico Luongo, Federica Toto,
Claudia Malerba, Annalisa Caputo, Giulia Manguso, Francesca Adamo, Giorgia Serino,
Mauro Schina, Roberto Badagliacca, Susanna Sciomer, and Carmine Dario Vizza
Sapienza Università di Roma, Italy

Aims: Pulmonary arterial hypertension (PAH) is a rare, progressive disease with a
poor prognosis. It is characterized by the presence of mean pulmonary arterial pres-
sure (mPAP) �25mmHg along with a pulmonary arterial wedge pressure (PAWP)
�15mmHg and pulmonary vascular resistance (PVR) >3 Wood units at right heart
catheterization, in the absence of other causes of pre-capillary PH such as PH due to
lung diseases, chronic thromboembolic PH, or other rare diseases. Hypoxaemia is a
frequent finding in patients with PAH and could be related to ventilation–perfusion
mismatch, reduced diffusing capacity, decreased cardiac output, or the opening of
intrapulmonary (IP) or intracardiac shunt. Purpose of the present study is to detect
IP shunts in PAH patients and its determinants.
Methods and results: We retrospectively enrolled 29 PAH patients, collecting clinical
parameters, haemodynamic and blood gas analysis at baseline and after specific
therapies at follow-up. Shunt fraction was calculated by the formula (Cc—Ca)/(Cc—
Cv) during oxygen supplementation (FiO2 100%). Intracardiac defects were excluded
by echo contrast examination. As expected, after treatments our results showed a
significant decrease of PAPm (�7.26 11.6mmHg) and a significant decrease of PVR
(�2.16 3.9 WU). However, it was reported a statistically significant decrease in Hb
value (�1.26 1.7 g/dl), in SpO2 (�2.16 3.8%) and in the alveolar–arterial oxygen
gradient (a-ADO2) (þ54.56 113.1mmHg). 6MWT and NYHA decreased at follow-up
but not statistically significance was detected. IP shunt increase was detected at
follow-up after specific treatments (delta Shunt þ6.96 6.5%). At multivariate analy-
sis delta PVR remains the only independent determinants of delta Shunts with a
significative increment of shunts when PVR are reduced by more than three WU.
Conclusions: Specific PAH treatments determine a decrease of PVR, but a reverse
correlation with IP shunt was noticed. Increase of IP shunt could be not a favourable
clinical feature. In fact high IP shunt fraction could determine hypoxaemia and the
need of a chronic oxygen supply therapy. Although a not statistically significant de-
crease of 6MWT and NYHA was found, it is reasonable that a long-standing
hypoxaemia could reduce the aerobic function capacity. Ours results unfortunately
were deeply influenced by the loss of a great part of elective patients during the
pandemic, with the most part of data coming from patients needing hospitalization.
This could explain why the delta shunt fraction is higher than expected.

353 SARS-CoV-2 pulmonary vasculitis and Takotsubo myocarditis syndrome.
Hypoxia, endothelial dysfunction, and inflammation are the trigger?

Walter Serra, Federico Barocelli, and Francesco Di Spigno
Cardiology Division, University Hospital of Parma, Italy

Aims: Nowadays the spread of respiratory infection caused by SARS-CoV-2 results in a
global pandemic. The World Health Organization (WHO) declared about 450 000
deaths in more than 200 countries, until June 2020. SARS-CoV-2 pneumonia develops
a stress condition through systemic hypoxygenation with activation of adrenergic
pathways. Takotsubo syndrome is characterized by a temporary wall motion abnor-
mality of the left ventricle (LV) and has common features with acute coronary
syndrome (ACS), representing a form of myocardial infarction without coronary ar-
teries thrombosis. Among possible causes there are several stress conditions,
including physical, psychological, and illnesses, for example interstitial pneumonia.
Methods and results: A 54-years-old man, previous smoker, was admitted to emer-
gency room (ER) complaining of dyspnoea and fever, initially treated with
ceftriaxone. Physical examination was characterized by tachypnoea (respiratory rate
30 acts/min), tachycardia and hypotension (arterial pressure 90/60mmHg), and
hypoxaemia at transcutaneous saturation (Sat O2 85%). High-resolution computed to-
mography (HRCT) showed bilateral interstitial pneumonia with ground glass opacities
(visual involvement of 80% of pulmonary parenchymal) (Figure 1). Nasopharyngeal
swab was positive for SARS-CoV-2 and ECG revealed Atrio-Ventricular Nodal
Reentrant Tachycardia (AVRNT) with heart rate of 140 b.p.m., partially responsive to
Valsalva manoeuver (Figure 2). Echocardiogram showed severe ventricular dysfunc-
tion [ejection fraction (EF): 30–35%] with hypokinesia of apical region associated
with hyperkinesia of medio-basal segments, mild mitral regurgitation, and slight
pericardial effusion (Figure 2). Laboratory tests were TnI hs 10 ng/l first detection –
26 ng/l second detection (normal range: 2.3–17.8 ng/l), PCR >250mg/l (normal range
0.5–5mg/l), D-dimer 1893 ng/ml (normal range: <500 ng/ml), PCT 3.10 ng/ml (normal
range: 0–0.5 ng/ml). The worsening of clinical condition needed an orotracheal intu-
bation and a transfer to Intensive Care Unit (ICU). The patient was treated with
many antiviral drugs (darunavir, ritonavir), tocilizumab, steroid therapy, colchicine,
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