
between September 2007 and August 2010 was included; the total
dose for the whole examination is used including the scout and non-
enhanced scan (calcium score). Scans were performed on a Light-
speed VCT or HD750 (GE Healthcare). To calculate the effective
dose a conversion factor was applied to the dose length product of
each examination. The DLP is the radiation dose in one CT slice
multiplied by the length of the scan. A cardiac specific conversion
factor was used rather than a chest conversion factor (0.014) which
significantly underestimates the effective dose from CTCA. Data
was transformed and expressed as a geometric mean with 99% CI.
For each analysis period all scans were included; retrospective,
prospective, low kV and zero padding.
Results In the 3-year period 1736 scans were performed. The mean
radiation dose in the first 6 months of the study (retrospective
gating) was 29.6 mSv; using the accepted conversion factor at the
time the mean dose was 14.9 mSv. In March 2008 prospective ECG
gating was installed; this resulted in a halving of the mean radiation
dose to 13.6 mSv. In March 2009 the scanner parameters was set to
zero padding and 100 KV reducing the dose to 7.4 mSv. For the final
6 months the mean radiation dose for a cardiac scan was 5.9 mSv;
this Abstract 114 figure 1 incorporates scans performed with
standard filtered back projection, iterative reconstruction, high
definition scanning and retrospective ECG gating for a variety of
differing clinical scenarios.

Abstract 114 Figure 1 Effective dose (mSv) by protocol period.

Conclusion The introduction of dose saving strategies and appro-
priate physician training has lead to a significant reduction in the
radiation dose from cardiac CT. As CTCA programmes become
established in hospitals around the UK it is important that clinicians
have the appropriate training and experience to keep the radiation
dose to the patients as low as reasonably practical.

Abstract 114 Table 1

Scanning protocol

Retrospective
Gatingddose
modulation

Prospective
gating

Zero paddingd
100 kV

Final 6
months

Number of Patients 150 489 636 461

Mean Effective
Dose (mSv)

29.6 13.6 7.4 5.9

CIs (99%) (mSv) 33 14.9 8 6.5

26.6 12.5 6.8 5.3

115 ATRIAL HIGH RATE EPISODES AND ATRIAL FIBRILLATION
BURDEN: DO THEY HAVE SIMILAR ASSOCIATION WITH
CARDIAC REMODELLING?

doi:10.1136/heartjnl-2011-300198.115

C W Khoo, S Krishnamoorthy, G Dwivedi, B Balakrishnan, H S Lim, G Y H Lip.
University Department of Medicine Centre for Cardiovascular Sciences, City Hospital,
Birmingham, UK

Background and Objectives Contemporary pacemaker devices allow
quantification of atrial high-rate episodes (AHREs) and atrial fibril-
lation burden (AFB) accurately. Cumulative ventricular pacing (Vp)
is associated with development of atrial fibrillation, but it is not
clear if AHREs and AFB share similar pathophysiologic associations
with left atrium (LA) and ventricle (LV) function and remodelling.
Methods In total, 87 patients with dual-chamber pacemaker
underwent two-dimension (2D) and tissue Doppler imaging (TDI)
echocardiography. LA volume (LAV) was evaluated by area-length
method and indexed to body surface area. Septal A9 was used to
measured regional LA function. LV systolic and diastolic parameters
were evaluated by mitral inflow velocity (E, A, E/A), LV ejection
fraction (biplane Simpson’s) and septal TDI velocity. The presence
of AHREs (defined by atrial-rate $220 beats/min and $5 minutes)
and AFB were derived from pacemaker diagnostics. Plasma markers
of remodelling, matrix metalloproteinases-1 (MMP1) and tissue
inhibitors of metalloproteinases-1 (TIMP1), were analysed by ELISA.
Results Baseline characteristics and comorbidities were comparable
between groups (Abstract 115 table 1). Patients with AHREs had
significantly larger indexed LAV (p¼0.011) and higher cumulative
Vp (p¼0.012), but this was not associated with elevation of MMP1
and TIMP1. Plasma markers, LV systolic and diastolic parameters
were comparable between groups. In patients with AHREs, the AFB
ranged from 0 to 99% and correlated with E/A (r¼0.966, p<0.001),
and inversely correlated with late acceleration velocity (A)
(r¼�0.612, p¼0.009). On linear regression analysis, A, E/A, septal A9

were independently associated with AFB (all p<0.01).
Conclusion Cumulative Vp and increased LAV are associated with
the development of AHRE, but AFB is independently associated
with changes in LA function and LV diastolic function. This study
suggests AHREs and AFB have dissimilar pathophysiologic associa-
tions with left atrium and ventricle remodelling.

Abstract 115 Table 1

No AHRE (n[70) AHRE (n[17) p Value

Age (years) 71.0611.6 75.468.8 0.1

Body mass index (kg/m2) 26.464.4 27.664.7 0.38

Indexed LA volume (ml/m2) 27.467.9 34.869.4 0.01

LV ejection fraction (%) 52.8611.9 55.169.2 0.4

E/A 0.860.2 1.060.6 0.23

Septal A’ (cm/s) 8.962.2 7.962.6 0.16

Septal S’ (cm/s) 6.661.8 6.561.4 0.71

Septal E/E’ 13.766.2 14.163.5 0.74

Percentage Vp 21.9 (1.8e99.0) 98.6 (41.0e99.9) 0.01

116 CRT OPTIMISATION: IMPROVING ECHOCARDIOGRAPHIC
TECHNIQUES BY ACCOMMODATING BIOLOGICAL
VARIABILITY WITHIN DIFFERENT ECHOCARDIOGRAPHIC
PARAMETERS

doi:10.1136/heartjnl-2011-300198.116

P A Pabari, A Kyriacou, M Moraldo, B Unsworth, N Sutaria, J Mayet, A D Hughes,
D P Francis. Imperial College London, London, UK

Background In optimisation of CRT (and even selection for implan-
tation) we may have underestimated the impact of beat-to-beat
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