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Background Congenital catheterisation in the UK currently has
no effective method of collating, benchmarking and acting on
morbidity. Although NICOR has started to pay attention to
quality measures in cardiac catheterisation within the UK, its
remit does not allow it to adequately explore and assess mod-
els for morbidity and quality assessment. In the USA two spe-
cific quality assessment tools (C3PO database1,2 and CRISP
score3,4) for quality assessment in congenital cardiac catheter-
isation have been developed using retrospective data from sev-
eral thousand congenital catheterisations mainly from the USA,
but including our institution. Although UK and USA are devel-
oped countries with modern healthcare systems, they work in
different ways and the application of any quality measures
across both countries must be performed with caution.
Methods We retrospectively analysed morbidity and mortality
data from diagnostic and interventional congenital cardiac
catheter cases within a UK major congenital heart disease
centre between June 2015 and September 2016. All electro-
physiology catheters and those diagnostic catheters indicated
as a work up for patient anaesthetic safety assessments were
excluded. A retrospective cardiac catheter CRISP risk score3,4

and associated risk category, calculated using 8 parameter
points, was then applied to each case and comparisons made
with observed congenital cardiac catheterisation complications.
Results A total of 306 congenital cardiac catheterisation proce-
dures were analysed; diagnostic 43 (14.0%), interventional
249 (81.4%) and hybrid 14 (4.6%). Cardiac catheter urgency
included elective 246 (80.4%), urgent (within 1 week) 39
(12.7%) and emergency (within 24 hours) 21 (6.9%) proce-
dures. Patients included were aged 0 to 86.25 years. Figure 1
displays the CRISP Risk categories and associated serious
adverse event complication rates for our patient cohort. There

were 2 catastrophic cardiac catheter related complications, one
case in each of the two highest CRISP Risk categories; death
in cardiac catheterisation lab due to vessel rupture during pul-
monary artery stenting for a CRISP Risk category 4 patient
and death in PICU the day after balloon dilatation for aortic
coarctation due to necrotising enterocolitis for a CRISP Risk
category 5 patient.
Conclusions Quantitative data has shown important links
between the CRISP risk score and congenital cardiac catheter-
isation complication rates. Qualitatively, we have found that
the CRISP scoring tool is applicable to UK catheterisation
practice, providing a meaningful tool for risk assessment, case
planning and benchmarking for morbidity and complications.
Expansion of the data set to a further 4 congenital centres
within the UK and Ireland is currently in process, to allow a
meta-analysis to produce logical and relevant morbidity and
quality scores to augment the overview data collected by
NICOR.
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Abstract 14 Figure 1 CRISP Risk categories and associated serious adverse event complication rates.
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Objectives The Fontan procedure remains the predominant
palliative approach for a single ventricle circulation despite
many concerns about long-term elevation of systemic venous
pressures on multiple organ systems. Preservation of cardiac
function is a prerequisite for health of the Fontan circuit and
loss of sinus rhythm with need for implantation of a perma-
nent pacemaker remains a concern. We sought to compare
early and late survival, complications and need for further
intervention between those patients who require a permanent
pacemaker and patients who remain in sinus rhythm following
the Fontan procedure.
Methods This single centre, retrospective case note analysis
study involved all patients who have undergone the Fontan
procedure between 1987 and 2015 and have had regular fol-
low up at Leeds General Infirmary. 145 patients were identi-
fied of which two were excluded for having a pacemaker
prior to surgery. Of the remainder, 21 patients required a
pacemaker. The primary outcome was survival and the secon-
dary outcomes were early and late complications, need for
further intervention and oxygen saturation in long-term follow
up.
Results There was no difference in survival at 7 days, 30
days, 1 year or 5 years (30 day survival SR 92.6%, non-SR
90.5%, p=0.66). The pacemaker group were more likely to
have cerebral or renal complications in the first year post pro-
cedure but there was no difference in long term complications
such as protein losing enteropathy or pulmonary hypertension
(acute kidney injury SR 0.8%, non-SR 19.1%, p=0.002).
Patients in the pacemaker group were more likely to undergo
further interventions and these interventions were more likely
to involve cardiopulmonary bypass (SR 0.06%, non-SR 0.48%,
p<0.001). There was no difference in saturations between the
two groups in long-term follow up.
Conclusions This study demonstrates the likely cause of loss
of sinus rhythm being more complex surgery performed as
part of the Fontan procedure. With more active surgical man-
agement of these issues in early childhood as well as prefer-
ence for an extracardiac conduit loss of sinus rhythm is likely
to become a less frequent issue. Despite an increase in early
complications and the need for further interventions, pace-
maker requirement does not affect long term outcome of the
Fontan procedure.
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Aim To evaluate the long-term outcomes of patients diagnosed
with Scimitar syndrome in Birmingham from 1988–2016.
Methods Data was collected retrospectively using medical
records. Scimitar syndrome was defined as a right hemi anom-
alous pulmonary venous connexion to the Inferior Vena Cava.
Results Twenty-nine patients diagnosed with Scimitar syndrome
were identified. Three distinct subgroups emerged: the “Early
Scimitars” (n=6), the “Stable Scimitars” (n=11) and the “Sur-
gical Scimitars” (n=12). The Early Scimitars had a median age
at diagnosis of 30 days. They all presented with severe respi-
ratory distress and most had associated congenital defects

(n=5). There was 100% mortality in this group. Stable Scimi-
tars had a median age at diagnosis of 11 months. In this
group, six patients (54.5%) were symptomatic. Coil embolisa-
tion of the collateral arterial supply to the right lung abol-
ished symptoms in 50% of cases (n=3). Surgical Scimitars had
a median age at diagnosis of 17.3 years; nine (75%) under-
went surgical repair of their Scimitar vein. One was lost to
follow up. Overall, four patients (50%) developed post-opera-
tive complications and two developed Scimitar vein stenosis
(25%). There was one late post-operative death (13%).
Conclusion There is a high mortality in the Early Scimitars.
Stable Scimitars may benefit from coil embolisation and should
be conservatively followed up. Due to the significant risk of
complications, surgical correction should be reserved for the
symptomatic and those developing co-morbid disease (increas-
ing right ventricular dilation, arrhythmia). If asymptomatic,
surveillance in the form of MRI, cardiopulmonary exercise tol-
erance and echocardiography should be offered.

Abstract 16 Table 1 Summary table of the main characteristics
and management approach taken in the different sub-groups of
Scimitar syndrome identified.
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Introduction Adults with congenital heart disease have a high
burden of arrhythmias related to the underlying substrate, and
the consequences of palliation. The NORPAP ACHD database,
established in 1993, contains 2587 patients in 2 non-surgical
centres.
Methodology Patients with documented arrhythmias were
extracted from the NORPAP database and analysed for demo-
graphics, underlying condition, surgical intervention, rhythm,
and electrophysiological (EP) procedures between 1993 and
2015.
Results 13.6% of patients (353/2587) had documented
arrhythmia, mean age 51 years, 50% male, prior surgical
intervention in 77.9%. Atrial tachyarrhythmias predominate:
Atrial Fibrillation (AF) 35.6%, Atrial Flutter (AFL) 24.3%,
Supraventricular tachycardia (SVT) 19.5% and Atrial Tachycar-
dia (AT) 8.2%. It was common for patients to experience
more than one episode and type of arrhythmia. High grade
AV Block in 8.5%, Sinus Node Dysfunction 3.4%. Ventricular
Tachycardia (VT) 9.9%, Ventricular Fibrillation 0.6%. 32% of
patients with arrhythmias had EP procedures, 82.4% had prior
surgical intervention. Of the total, 88 had RF Ablation; 18%
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