
At rest, the novel CS protocol was validated against our
institute’s standard clinical breath-held (BH) sequences (SENSE
2, bSSFP multi-phase, multi-slice SA cines & aortic and pul-
monary 2D flow).

The Ex-CMR protocol involved:

. Biventricular volume assessment - free breathing, Compressed
SENSE acceleration x 3 (CS3), bSSFP, respiratory navigated,
retrospectively gated short axis cine imaging.

. Flow acquisition - free breathing CS3 aortic and pulmonary
through-plane phase contrast imaging.

Results Resting biventricular volumes, aortic and pulmonary
flows from CS3 sequences demonstrated very strong correla-
tion with clinical breath held sequences (all correlations r
>0.93, p<0.01). Participant’s heart rates remained within the
prescribed exercise intensities for each stage (table 1). Exam-
ples of exercise image quality are presented in figure 1. Biven-
tricular end-diastolic volumes (EDV) remained unchanged with
increasing exercise (with the exception of a drop in right ven-
tricular EDV at moderate exercise), with an increase in stroke
volumes (SV) driven by a fall in end systolic volumes (table
2). Aortic and pulmonary stroke volumes similarly rose with
increasing exercise intensities, strongly correlating at all exer-
cise intensities with the corresponding stroke volumes acquired
from biventricular SA cine imaging (all correlations: r >0.88,
p <0.01).
Conclusion This is the first study to demonstrate feasibility of
biventricular function, aortic and pulmonary flow assessment
during continuous Ex-CMR using vendor provided sequences and commercially available analysis software. The developed

Compressed SENSE Ex-CMR protocol could easily be adopted
across a wide number of centres, potentially allowing assess-
ment of the haemodynamic response to a wide range of cardi-
ovascular diseases, therefore increasing the clinical utility of
Ex-CMR.
Conflict of Interest N/A
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Background Heart failure patients with left bundle branch
(LBBB) have worse outcomes than their counterparts with nar-
row QRS across the range of ejection fraction. We aimed to
investigate whether patients with LBBB have different patterns
of fibrosis and perfusion.
Method We prospectively recruited 177 patients with new
diagnosis of left ventricular systolic dysfunction (LVSD) of
unknown aetiology. Exclusion criteria included presence of
angina symptoms or previous known ischaemic heart disease.
Surface 12 lead electrocardiogram was reviewed in all
patients to diagnose LBBB. All patients underwent cardiovas-
cular magnetic resonance (CMR) on a Siemens 3.0T Prisma
system with a protocol that included cine imaging for volu-
metric analysis, pre and post contrast T1 mapping and free
breathing quantitative inline perfusion mapping. Pharmacolog-
ical stress was achieved via adenosine administration at
140mcg/kg/min increased up to a maximum of 210mcg/kg/

Abstract 109 Table 2 Cardiac haemodynamic response to supine
bicycle Ex-CMR

Exercise intensity Rest Low Moderate

Image Sequence Clinical breath

held

Compressed SENSE 3 free breathing

LVEDV (indexed) ml/m2 89±16 89±16 88±15 86±14

LVSV (indexed) ml/m2 50±7 50±7 57±8* 60±7*

LVEF (%) 57±6 57±6 66±7* 70±8*

Aortic stroke volume

(indexed) ml/m2

48±7 48±7 55±8* 57±8*

RVEDV (indexed) ml/m2 89±16 90±15 87±15 85±14**

RVSV (indexed) ml/m2 49±8 49±7 56±7* 59±7*

RVEF (%) 55±7 56±6 65±7* 70±6*

Pulmonary stroke volume

(indexed) ml/m2

49±6 48±8 54±7* 55±7*

* p< 0.01, **p<0.05 for differences between exercise stage and rest (CS3 sequence).

Abstract 109 Table 1 Physiological response to supine bicycle
Ex-CMR

Exercise intensity Rest Low Moderate

Heart rate reserve (%) of maximal heart rate N/A 30-39% 40-59%

Heart rate (beats per minute) 58±6 102±5 119±5

Systolic blood pressure * 119±10 143±15 160±24

Diastolic blood pressure * 71±8 76±13 75±13

Borg rate of perceived exertion 6±0 9.6±1.8 13.7±2.4

Mean work rate (Watts) 0 52±26 84±24

* n=10, 2 blood pressures un-recordable at moderate exercise intensity.

Abstract 109 Figure 1 Consecitive free breathing short axis and flow
images acquired in the same patient at rest and during continuous
exercise to low and moderate exercise intensities

Abstracts

A88 Heart 2020;106(Suppl 2):A1–A118

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

H
eart: first published as 10.1136/heartjnl-2020-B

C
S

.110 on 17 July 2020. D
ow

nloaded from
 

http://heart.bmj.com/


min as required to achieve symptoms and/or haemodynamic
response. Segments with fibrosis detected on late gadolinium
enhancement imaging or inducible ischaemia were excluded
from analysis. Global measures of native T1, extracellular
volume fraction (ECV), stress and rest myocardial blood flow
(MBF) and myocardial perfusion reserve (MPR) were
calculated.

Results There was no difference in age, gender of functional
class between those with (n=65) and without LBBB (n=112).
There was no difference between those with and without
LBBB in prevalence of ischaemic fibrosis (8(12%) vs 23
(21%), p=0.17), non-ischaemic fibrosis (22(34%) vs 36
(32%), p= 0.82) or inducible ischaemia (3(5%) vs 9 (8%),
p=0.38).

Patients with LBBB had greater LVEDVi (118ml/m2 vs
102ml/m2 P=0.002) and LV mass index (72g/m2 vs 64g/m2
P=0.001). There was no difference in LVEF, RVEDVi or
RVEF. There was no difference in native T1, ECV, stress
MPF, rest MBF or MPR.
Conclusion In presenting patients with heart failure of
unknown aetiology LBBB was only associated with
increased LVEDVi and LV mass index. LBBB was not asso-
ciated with a difference in MPR, focal or diffuse fibrosis.
This suggests that the adverse prognosis associated with
LBBB is not mediated by differences in tissue characteris-
tics. Further analysis is needed to establish whether
patients with LBBB have differences in extent and location
of fibrosis.
Conflict of Interest None
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PATIENTS RECEIVING TRASTUZUMAB CHEMOTHERAPY
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Background With a large number of patients receiving cancer
treatment at our Hospital, the echocardiography (ECHO)
department runs frequent specialised transthoracic echocardio-
gram lists to monitor left ventricular (LV) function in patients

Abstract 110 Table 1 – Baseline characteristics and measured
parameters between groups. Values are displayed as mean
±standard deviation for continuous variables or n(%) for discrete
variables

LBBB Non-LBBB P Value

Age (yr) 65±12.9 65±12.7 0.013

Male 37 (20.9) 77 (43.5) 0.168

NYHA Class I 40 (61.5) 68 (60.7)

Class II 24 (36.9) 36 (32.1) 0.244

Class III 1 (1.5) 8 (7.1)

LVEDVi (ml/m2) 117.8±31.6 102.4±31.9 0.002

LVEF (%) 38.6±11.7 41.8±10.6 0.065

LVMi (g/m2) 72.1±19.0 63.5±15.9 0.001

RVEDVi (ml/m2) 78.7±23.2 78.5±23.0 0.959

RVEF (%) 50.7±12.9 49.2±13.1 0.471

Native T1 (ms) 1323±37.3 1323±40.6 0.958

ECV (%) 25.4±3.2 25.5±3.2 0.837

Stress MBF (ml/g/min) 1.6±0.5 1.8±0.6 0.071

Rest MBF (ml/g/min) 0.7±0.2 0.7±0.2 0.433

MPR 2.39±0.86 2.53±0.85 0.294

NYHA = New York Heart Association classification, LVEDVi = indexed left ventricular end
diastolic volume, LVEF = left ventricular ejection fraction, LVMi = indexed left ventricular
mass, RVEDVi = indexed right ventricular end diastolic volume, RVEF = right ventricular
ejection fraction, ECV=extracellular volume fraction, MBF = myocardial blood flow, MPR =
myocardial perfusion reserve

Abstract 111 Figure 1A
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