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1019 Prognostic value of mechani
cal dispersion after transfemoral
aortic valve implantation

Methods:
We identified patients with MAD on echocardio
gram from two hospitals and performed clinical
examination, a new study echocardiogram, a
cardiac magnetic resonance study and 24hours
ECG.
Aborted cardiac arrest or documented sustained
ventricular tachycardia was defined as severe VA.
By echocardiography, we measured ejection
fraction (EF) and quantified mitral regurgitation.
We determined presence of MVP, defined as
displacement of any part of the mitral valve =2
mm superior to the mitral annulus (Figure).
By CMR, we determined presence of myocardial
fibrosis by late gadolinium enhancement. Results:
We included 116 patients with MAD (49±15
years, 60% female). Palpitations were the most
common symptom (71%).
Severe VA had occurred in 14 (12%) patients.
Patients with severe VA were younger (37±13
years vs. 51±14 years, p=0.001), had lower EF
(51±5% vs. 57±7%, p=0.002) and more fre
quently had papillary muscle fibrosis (4 (36%)
vs. 6 (9%), p=0.03) compared to patients with
out severe VA. Mitral regurgitation did not differ
between patients with or without severe VA
(Effective Regurgitant Orifice Area: 0.04 [IQR; 0
0.10] cm² vs. 0.05 [IQR; 00.20] cm², p=0.38).
MVP was evident in 90 (78%) patients and was
less frequent in patients with severe VA com
pared to patients without severe VA (6 (43%) vs.
84 (82%), p=0.003) (Figure). Absence of MVP
(adjusted OR 0.22 [95%CI; 0.060.75], p=0.02),
lower EF (adjusted OR 0.86 [95%CI; 0.77
0.96], p=0.008), and papillary muscle fibrosis
(adjusted OR 7.35 [95%CI; 1.1547.02], p=0.04)
were markers of severe VA independent of age.
Conclusions:
Markers of severe VA were papillary muscle
fibrosis, lower EF and younger age. Arrhythmias
were frequent irrespective of concomitant MVP,
and a significant proportion of patients with
MAD did not have MVP.
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Hospital, Department of Cardiology and
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Background
An increasing number of patients with severe
aortic stenosis (AS) are treated with transfem
oral aortic valve implantation (TAVI). Except
for paravalvular regurgitation, data on post
procedural echocardiographic parameters
with prognostic value are sparse. Pronounced
mechanical dispersion by speckle tracking echo
cardiography has been associated with adverse
outcome in several cardiac diseases, but the
prognostic value after TAVI is unknown.
Purpose
To assess the prognostic value of postprocedural
speckle tracking echocardiography in patients
with severe AS undergoing TAVI.
Methods
Patients with severe aortic stenosis undergoing
transfemoral TAVI were included in a cohort
study. In addition to standard echocardiographic
parameters, we performed speckle tracking echo
cardiography on day 1 or 2 after the procedure.
Global longitudinal strain (GLS) was calculated
as the average of peak longitudinal shortening
in 16 left ventricular (LV) segments. Mechanical
dispersion was defined as the standard deviation
of time from onset of Q/R on ECG to peak longi
tudinal strain in 16 segments. Allcause mortality
was recorded during followup.
Results
We included 140 consecutive patients under
going TAVI (83±8 years old, 49 % women,
logistic Euroscore 16±10) with severe AS (valve
area 0.7±0.2 cm2, mean transvalvular gradient
54±18 mmHg) and a relatively preserved LV
ejection fraction (EF) (52±11%). After TAVI we
observed favorable changes in transvalvular
gradients (mean aortic gradient 12±5 mmHg).
Postprocedural speckle tracking echocardi
ography showed, however, that patients had
abnormal GLS (16.1±3.9%) and pronounced
mechanical dispersion (55±18 ms). During 21±9
months of followup 22 patients died. Mechan
ical dispersion was 53±18 ms in survivors and
60± 18 ms in patients who died (p<0.09), while
EF was 54±9% and 51±10% (p=0.19) and GLS
16.4±3.6% and 15.6±4.7% (p=0.47), respec
tively, after TAVI. Mechanical dispersion was
the only significant postprocedural echocardio
graphic marker of mortality in a Cox analysis,
independent of TAVIinduced left bundle branch
block [Adjusted HR 1.24 (1.011.52), p=0.04, 10
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adverse prognosis in patients with postprocedural mechanical dispersion above 60 ms (log rank p<0.01,
figure).
Conclusion
Mechanical dispersion was pronounced in patients after TAVI. Mechanical dispersion was independently
associated with mortality and could confer additional risk requiring closer postprocedural followup.
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Conclusions: 3D STE might be a useful tool to detect coronary occlusions in patients with NSTEACS.
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Oslo University Hospital and University of
Oslo Oslo Norway,
Background: About onethird of patients with
nonSTelevation acute coronary syndrome (NSTE
ACS) have coronary occlusions that may benefit
from acute revascularization therapy similarly to
patients with STelevation myocardial infarction.
Acute left ventricular (LV) systolic dysfunction
following coronary occlusion can be detected by
cardiac imaging. Twodimensional (2D) speckle
tracking echocardiography (STE) has previously
been shown to be useful, however more recently
developed threedimensional (3D) STE has not
been studied for this purpose.
Purpose: We aimed to assess the diagnostic
accuracy of 3D STE to identify acute coronary
occlusions in NSTEACS patients.
Methods: Fortyfour patients with suspected
NSTEACS underwent 3D STE prior to coronary
angiography. LV global longitudinal strain (GLS),
global circumferential strain (GCS), area tracking
strain (ATS) and 3D strain (3DS) were calculated
from a 16 segment LV model. Ejection fraction
(EF) was also assessed from the 3D acquisi
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Results: There was no difference in 3D EF between patients with (n=18) and without coronary occlusion
(n=26), while all 3D strain parameters including GLS, GCS, ATS and 3DS were worse in patients with
occlusion (Table). Receiver operating characteristics curve analysis indicated that 3D GLS was the best
parameter to detect coronary occlusion, with an area under the curve of 0.78 (Figure). The optimal cutoff was
observed at 15.8%, which resulted in a sensitivity of 78% and a specificity of 65%.

P643 Threedimensional speckle
tracking echocardiography may
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acute coronary syndrome
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P752 Impact of right ventricu
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Background: In patients with hypoplastic left
heart syndrome (HLHS) right ventricular (RV)
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Results: We included 145 patients (47% female,
47% probands, 39±16 years old). During 6.9
(IQR: 4.6 to 9.3) years of followup, right
ventricle outflow tract (RVOT) diameter
increased from 34±7 mm to 37±7 mm
(p<0.001) with an increase of 0.6±1.3
mm/year, RV fractional area change
(RVFAC) decreased from 39±9 % to
36±10 % (p<0.001) with a decrease
of0.3±3.0%/year. RVLS worsened from
23.9±6.7 % to 22.7±6.6 % (p=0.04) with
a worsening of 0.2±1.5%/year. LVGLS
worsened from 19.2±2.8 % to 18.5±3.1 %
(p=0.01) with a worsening of 0.2±0.9%/
year. The increase in RVOT diameter was
similar in probands (from 37±8 mm to
40±8 mm, ? 3±0 mm, p<0.001) and in
family members (from 32±5 mm to 36±6
mm, ? 4±0 mm, p<0.001). Also RVFAC
decreased similarly in probands (from
34±9% to 31±10%, ? 3±1 %, p=0.007)
and in family members (from 44±8 %
to 41±7 %, ? 3±1 %, p=0.006). There
was no difference in annual progression
between probands and family members
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between probands and family members in RVOT diameter (0.5±1.2mm/year vs. 0.6±1.4 mm/year p=0.68),
RVFAC (0.3±3.8%/year vs. 0.4±2.0%/year, p=0.92), RVLS (Figure) nor in LVGLS (Figure).
Conclusion: As expected, probands had worse cardiac function and dimensions compared to family members.
Importantly, progression of AC disease was similar in probands and family members, highlighting the
importance of close follow up of AC family members.
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p=0.16). Compared to
low
exercisers,
high
exercisers
were
more
frequently
probands
(52%
prevalence of sustained ventricular tachycardiavs. 29%,
p=0.04), had more frequently atrial fibrillation (68% vs. 37%, p=0.01), had lower EF (43±13% vs. 51±11%,
(15% vs. 6%, p=0.26), nonsustained ventric
p=0.006) (Figure), and higher NTproBNP (78pmol/l[IQR32219] vs. 30pmol/l[IQR1364], p=0.03). EF<
P799 Physical activity is associa
tachycardia
(56%
vs. 34%,
p=0.07),
and
45% was diagnosed atular
younger
age in high exercisers
compared
to low exercisers
(Figure).
Exercise was a
ted with impaired left ventricular
predictor for EF<45% AV
in multivariate
analyses also
when adjusted
for age and
sex not
(OR 7.9
[95%CI;2.426.0],
block (74%
vs.51%,
p=0.08)
did
differ
p=0.001). The prevalence of sustained ventricular tachycardia (15% vs. 6%, p=0.26), nonsustained
function in patients with Lamin
significantly between high and low exercisers.
ventricular tachycardia (56% vs. 34%, p=0.07), and AVblock (74% vs.51%, p=0.08) did not differ
A/C mutations.
significantly between high
and low exercisers.
Conclusions
Longer
duration of physical activity was a marker
Conclusions
1,
E Skjolsvik1, NE Hasselberg1, LA Dejgaard
Longer duration of physical
activity was asystolic
marker of impaired
systolicby
function
by echocardiography and by
of
impaired
function
echocardiog
1
1
1
1
ØH Lie , T Edvardsen , KH Haugaa , Oslo
biomarkers, and was associated with atrial fibrillation in Lamin A/C patients. This implicates restrictions in
raphy
and
by
biomarkers,
and
was
associated
University Hospital, Department of cardiology
exercise in patients with Lamin A/C.
with atrial fibrillation in Lamin A/C patients. This
and Center for Cardiological Innovation Oslo 
implicates restrictions in exercise in patients with
Norway,
Lamin A/C.
Background
Lamin A/C dilated cardiomyopathy
(DCM) is a malignant and highly penetrant
inheritable cardiomyopathy. Participation
in competitive sports has been associated
with adverse events in lamin A/C genotype
positive patients, but data on daily life
exercise are sparse.
Purpose
To explore associations between physical
activity and adverse outcome in lamin A/C
genotype positive patients.
Methods
Consecutive lamin A/C genotype positive
patients answered a questionnaire on
physical activity habits from age 7 years
until genetic diagnosis. We recorded all
physical activity >3 metabolic equivalents
(METs) and assessed the duration (hours per
week) and calculated lifetime activity. Patients
were grouped in “high exercisers” or “low exer
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P861 Initial diastolic vortex forma
tion in the left ventricle relates to
the atrioventricular plane motion
of the outflow tract

Conclusion(s):
The space within the LVOT, through the motion
of the AV plane, is important in creating the vor
tex diverging from the mitral E wave towards the
septum. The experimental setup allows flexible
retrospective analysis of both flow and tissue
movement, including vector flow imaging as an
important supplement for better visualization of
these vortices.

A Daae1, M Wigen1, L Lovstakken1, A Stoylen1,
1Norwegian University of Science and Technol
ogy, Department of Circulation and Medical
Imaging Trondheim Norway,
Background/Introduction:
Studies using Cardiovascular Magnetic Reso
nance Imaging (CMR) have shown a complex
vortex formation during diastole. While Doppler
technology only shows unidimensional flow,
vector flow imaging is a new method based on
blood flow speckle tracking that can visualize this
2 and 3dimensionally.
Purpose:
The purpose of the study was to investigate the
flow pattern and vortex formation in the left
ventricle, especially in the left ventricular outflow
tract (LVOT), and some of the mechanisms for
this formation.
Material and methods:
13 healthy volunteers were examined with a GE
E95 ultrasound scanner. An experimental setup
was developed to achieve continuous data acqui
sition by utilizing plane waves in combination
with ECGgating over multiple (5
6) heart cycles. This setup allows vector flow
imaging. The scanners clinical mode was also
used to obtain images.
Results:
Colour MMode (CMM) showed early diastolic
movement of the AV plane away from the apex
followed by a low velocity column of blood. This
was simultaneous with early diastolic inflow,
generating a redirection of inflowing blood into
the LVOT, towards the basis. This phenomenon
is visualized in the CMM images and with vector
flow imaging, showing propagation of higher
velocities from mid ventricle towards the aortic
valve. This is also visible in PW Doppler as peak
early velocity (ELVOT) slightly delayed in relation
to the mitral inflow (E), which was nearly simul
taneous with the peak annular velocity (e’). Time
intervals are given in table 1.

Mean

Standard
deviation

Mitral E (m/s)

0,7715

0,21832

LVOT E (m/s)

0,5585

0,15550

Mitral e’ (m/s)

0,1323

0,02651

Time difference between E
mitral and e’ (ms)

21,92

19,956

Time difference between E
LVOT and E mitral (ms)

93,69

20,690

Time difference with CMM (ms) 71,54

18,640

* All timing is done measuring from the R in the
preceding QRS complex

P873 Firstphase ejection fraction
is a powerful predictor of adverse
events in asymptomatic patients
with aortic stenosis and preserved
total ejection fraction
H Gu1, S Saeed2, A Boguslavskyi1, G Carr
White3, J Chambers3, P Chowienczyk1, 1King’s
College London, British Heart Foundation
Centre London United Kingdom, 2Haukeland
University Hospital Bergen Norway, 3St
Thomas’ Hospital, Cardiology London United
Kingdom,
Objectives Firstphase ejection fraction (EF1),
the ejection fraction up to the time of maximal
ventricular contraction may be more sensitive
than existing markers in detecting early systolic
dysfunction. We examined the prognostic value
of EF1 in patients with aortic stenosis (AS), a
condition in which left ventricular dysfunction as
measured by conventional indices is an indication
for valve replacement.
Methods The predictive value of EF1 compared
to conventional echocardiographic indices for
outcomes was assessed in 218 asymptomatic
patients with at
least moderate
AS, including 73
with moderate, 50
with severe and 96
with “discordant”
(aortic area < 1.0
cm2 and gradient <
40 mmHg) AS, all
with preserved EF,
followed for at least
2 years. EF1 was

99

hjerteforum

N° 2/ 2019/ vol 32

measured retrospectively from archived echocar
diographic images by wall tracking of the endo
cardium. The primary outcome was a combined
event of aortic valve intervention, hospitalisation
for cardiac causes and death from any cause.
Results EF1 was the most powerful predictor of
events in the total population (table 1) and all
subgroups. A cutoff value of 25% gave hazard
ratios (for EF1<25% compared to =25%) of 27.7,
(95% confidence interval 13.158.7, P<0.001)
unadjusted, and 24.4 (11.352.7, P<0.001)
adjusted for other echocardiographic measures
including global longitudinal strain, for events at
2years in all patients with asymptomatic AS. Cor
responding hazard ratios for allcause mortality in
the total population were 17.5 (5.753.3) and 17.4
(5.555.2) unadjusted and adjusted respectively.
Conclusion EF1 may be potentially valuable in
the clinical management of patients with AS and
other conditions in which there is progression
from early to late systolic dysfunction.
HR

CI (95%)

CBCT has been implicated in increased cardio
vascular morbidity and mortality decades after
treatment. However, it is not known if CBCT, sim
ilarly to anthracyclines, causes direct myocardial
dysfunction.
Purpose: Our study aimed to assess myocardial
function in TC survivors 30 years after CBCT
using traditional and modern echocardiographic
methods.
Methods: Ninetyfour TC survivors diagnosed
and treated with CBCT between 1980 and 1994
were recruited from the longitudinal Norwegian
Cancer Study in Testicular Cancer Survivors.
Echocardiography was performed in all subjects,
including speckletracking strain analyses and
3D echocardiographic measurements. Patients
were divided into three groups according to their
cumulative cisplatin dose.
Results: The participants were on average 60±9
years old. There was no correlation between the
cumulative cisplatin dose and cardiac function.
Six (7%) participants had reduced EF (<52%),
all in the intermediate dose group. Sixteen (21%)
participants had reduced LV GLS (> 18.0%),
three in the lowcisplatinum group (15%), seven
in the intermediate group (13%) and six in the
high dose group (27%); however, the intergroup
differences were not significant.
Conclusion: While earlier, smaller studies,
with shorter followup have suggested possible
links between CBCT and longterm myocardial
dysfunction, our study did not replicate these
findings. Therefore, our results do not support
the suspected relationship between myocardial
dysfunction and an increase in cardiovascular
morbidity and mortality in patients treated with
CBCT.

P value

Multivariate Model
Age

1.016

1.003 1.029

0.019

Gender

0.836

0.562 1.243

0.376

SVi

0.991

0.991 0.975

0.299

MPG

1.014

1.002 1.027

0.011

GLS

1.025

0.975 1.077

0.341

EF

1.021

0.994 1.049

0.126

EF1

0.879

0.857 0.902

<0.001

Multivariate cox regression analysis of predictors of
events in total population

P1345 Impact of cumulative dose
of cisplatin on cardiac function
in testicular cancer survivors
assessed by traditional and novel
echocardiographic methods: a
30year followup

AW Bjerring1, SD
Fossa2, KH Haugaa1,
pvalue
High dose
Low dose Intermediate dose
<600 mg/ 600 800 mg/m2 >800 mg/
T Edvardsen1, SI Sar
m2 (n=22)
(n=52)
m2 (n=20)
vari1, 1Oslo University
Cumulative cisplatin dose, mg/m2
414±136
740±72
1084±220
<0.001
Hospital, Center for
Cardiological Inno
140±35
131±32
126±21
0.42
3D LV enddiastolic volume, ml/m2
vation Oslo Norway,
2
57±19
57±26
51±11
0.69
3D
LV
end
s
ystolic
volume,
ml/m
2The Norwegian
3D ejection fraction, %
60±5
58±8
60±5
0.49
Radium Hospital 
LV global longitudinal strain, %
- 20.3±2.2
- 19.9±2.9
- 19.3±2.1
0.54
Oslo Norway,
LV global circumferential strain, % - 21.5±2.5
- 21.6±3.6
- 21.7±2.0
0.98
On behalf: Center for
Cardiac Innovation
E/e’
9.1±1.9
10.4±3.8
9.1±2.1
0.15
Background: Cisplatin TAPSE, mm
2.3±0.4
2.2±0.4
2.3±0.4
0.32
based chemotherapy
RV fractional area change, %
41±7
40±7
41±6
0.82
(CBCT) is essential
Data are presented as mean±SD. The Pvalues were derived from analysis of variance.
in the treatment of
testicular cancer (TC). LV, left ventricle;MV, mitral valve; RV, right ventricle; TAPSE, tricuspid annular
plane systolic excursion.
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P1452 Changes in cardiac morpho
logy and function after normaliza
tion of plasma volume in untrained
individuals exposed to 10 weeks of
supervised endurance training

LV function and blood pressure before and after
the training period and phlebotomy (Table).
Conclusion: After ten weeks of intensive training,
and after normalizing preload by phlebotomy
while afterload was unchanged, our subjects
had unchanged LV volumes and function but
increased LV mass, supporting the hypothesis of
an initial concentric remodelling as a response to
endurance training.

AW Bjerring1, Ø Skattebo2, M Auensen2, KH
Haugaa1, J Hallen2, C Capelli2, T Edvardsen1,
SI Sarvari1, 1Oslo University Hospital, Center
for Cardiological Innovation Oslo Norway,
2Norwegian School of Sport Sciences Oslo 
Norway,
On behalf: Center for Cardiac Innovation
Background: Cardiac changes occur in response
to endurance exercise. However, due to training
induced blood volume expansion, it has been
difficult to examine the heart under identical
loading conditions after a period of endurance
training.
Purpose: We aimed to assess how highintensity
endurance training affects cardiac morphology
and function when controlled for physiological
increase in blood volume.
Methods: Eleven healthy participants underwent
10 weeks of supervised, highintensity endurance
training. Blood volume was assessed by the
COrebreathing method at baseline and post
exercise, allowing for normalization of blood
volume by phlebotomy. Echocardiography and
cardiopulmonary exercise testing were per
formed and blood pressure, as a surrogate for
afterload, was assessed at baseline and post
exercise and phlebotomy.
Results: Participants had increased indexed VO2
max, blood volume and LV mass after the training
period. There were no differences in LV volumes,

P1464 Incremental value of myo
cardial work over global longitu
dinal strain for the diagnosis of
oncotherapyrelated cardiotoxicity

W Kosmala1, T Negishi2, P Thavendirana
than3, J Lemieux4, M Penicka5, S Aakhus6, GY
Cho7, K Hristova8, BA Popescu9, D Vinereanu9,
S Miyazaki10, K Kurosawa11, M Izumo12, K
Negishi2, TH Marwick13, 1Wroclaw Medical
University Wroclaw Poland, 2University
of Tasmania, Menzies Research Institute
Tasmania Hobart Australia, 3University of
Toronto Toronto Canada, 4Centre de Recher
che du CHU de Quebec Quebec Canada,
5Cardiovascular Center Aalst Aalst Belgium,
6Oslo University Hospital Oslo - Norway,
7Seoul National University Hospital Seoul 
Korea Republic of, 8National Heart Hospital 
Sofia Bulgaria, 9University of Medicine and
Pharmacy Carol Davila Bucharest Romania,
10Juntendo University Tokyo Japan, 11Gunma
University Gunma Japan, 12St. Marianna Uni
versity Kawasaki Japan, 13Baker IDI Heart
and Diabetes Institute Melbourne Australia,
Longitudinal myocardial deformation outper
forms conventional echocardiographic measures,
including ejection fraction (EF), in the identifi
cation of left ventricular (LV) dysfunction during
chemotherapy. However, global longitu
Baseline
Post training pvalue
dinal strain (GLS) is afterloaddependent.
(n=11)
(n=11)
The estimation of myocardial work
VO2 max indexed, mL/kg/min
44±6
50±6
<0.001
allows correction of GLS for changes in
systolic blood pressure (SBP).
Blood volume before phlebotomy, L 4.97±0.98 5.16±1.00
<0.05
Systolic blood pressure, mmHg
121±10
119±12
0.55
Aim: To compare the utility of myocar
dial work parameters and GLS in the
IVSd, mm
7.5±0.7
8.4±1.1
<0.05
detection of chemotherapyinduced
LVPWd, mm
7.4±0.8
7.9±0.9
0.17
cardiotoxicity.
LV Mass, g
123±37
142±45
<0.05
Methods: 36 asymptomatic pts
3D LV enddiastolic volume, ml
124±35
117±39
0.10
undergoing anthracycline therapy in
3D LV endsystolic volume, ml
49±15
46±17
0.10
combination with other cardiotoxins or
heart failure risk factors [age >65 years,
3D LV ejection fraction, %
61±3
61±4
0.91
diabetes, hypertension, previous cardiac
LV global longitudinal strain, %
22.3±1.4
21.3±1.7
0.12
injury e.g.: postinfarct]) participating in
LV global circumferential strain, % 23.8±1.7
23.0±2.4
0.24
the SUCCOUR trial underwent echocar
Data expressed as mean±SD. Right column shows Pvalues for the diography before anticancer treatment
paired samples ttest. All parameters in «post training» were mea- and after 312 months followup (FU).
sured after phlebotomy, except «blood volume» which is reported Cardiotoxicity was evidenced by reduc
prephlebotomy. IVSd, interventricular septum in diastole; LV, left tion of 3D LVEF. In addition to GLS, the
ventricle; LVPWd, left ventricular posterior wall in diastole; RV,
following parameters of myocardial work
right ventricle.
were assessed: global work index (GWI),
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P1469 Subclinical left ventricular
systolic dysfunction in patients
with morbid obesity referred to
bariatric surgery in Western Nor
way the FatWest study

global constructive work (GCW), global wasted
work (GWW), global work efficiency (GWE).
Results: Pts were divided into 3 subsets: (CTX+
BP) with cardiotoxicity and no changes in LV
afterload (n=10); (CTXBP+) no cardiotoxic
ity, but with an elevation of LV afterload, as
evidenced by increase in SBP >20 mmHg (n=11),
and (CTXBP) no cardiotoxicity or afterload
changes (n=15). No significant betweengroup
differences were noted for change in GLS at FU.
Larger increases in GWI and GCW at FU were
found in CTXBP+ than in the other 2 groups.
CTX+ BPdemonstrated a significantly larger
decrease in GWI than CTXBP(Table). ROC
analysis revealed no significant differences
between GLS and myocardial work parameters in
the detection of chemotherapyrelated cardio
toxicity (AUC for GLS 0.72, for GWI 0.81, for
GCW 0.77, for GWW 0.61, for GWE 0.64, all
p=NS). However in multivariable logistic regres
sion analysis, the only significant predictor of
cardiotoxicity was GWI (OR 0.99; p<0.02). GWI
and GCW were more useful for identification of
LV functional changes in response to increased
afterload with no true cardiotoxicity (defined as
the CTXBP+ group membership; AUC 0.93 and
0.97, respectively) than GLS, GWW and GWE
(AUC 0.61, 0.60 and 0.50, respectively, all p
values <0.001).
Conclusions: Measurement of myocardial work
might be helpful in cardiooncology. Given the
loaddependence of LV deformation, myocardial
work outperforms GLS in the serial assessment
of cardiac function.
The increase in GWI and GCW, even with
decreased GLS, indicates the impact of elevated
afterload on LV performance in the absence of
actual myocardial impairment. On the other
hand, a profound decrease especially in GWI may
suggest the presence of cardiotoxicity.
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D Cramariuc1, S Nadirpour2, J Hjertaas3, K
Matre3, BG Nedrebo4, B Rogge1, E Gerdts3,
1Department of Heart Disease, Haukeland
University Hospital Bergen Norway, 2Haug
esund Hospital, Department of Heart Disease 
Haugesund Norway, 3University of Bergen,
Department of Clinical Science Bergen 
Norway, 4Haugesund Hospital, The Internal
Medicine Clinic Haugesund Norway,
Background: Obesity increases the risk of heart
failure being responsible for 1015% of clinical
heart failure. However, obese subjects often
maintain normal ejection fraction (EF).
Purpose: We sought to evaluate changes in left
ventricular (LV) systolic function and geometry
in morbidly obese patients without known heart
disease.
Methods: Clinic and echocardiographic data were
recorded at baseline in 110 obese subjects (mean
42±11years, 74% women, mean BMI 41.9±4.8kg/
m2, 33% hypertension, 15% diabetes) recruited
in the FatWest (Bariatric Surgery on the West
Coast of Norway) study, a prospective study on
the 5years impact of bariatric surgery on weight
loss and quality of life (primary) as well as on
cardiopulmonary function and hormonal changes
(secondary endpoints). Patients were grouped
according to median weight (118.5kg). LV func
tion was assessed by EF by Simpson´s biplane
method, stresscorrected midwall function
(scMWS) and endocardial global longitudinal
strain (GLS) by 2D vector velocity imaging using
a 16segment model.
Results: The heavyweight group (=118.5kg)
included a higher proportion of men and patients
with hypertension (p<0.05), had larger left
atrial systolic volumes, more LV concentric
remodelling, and larger right ventricular end
diastolic diameter and wall thickness. EF did not
differ between groups, while scMWS (89.5%
vs. 94.8%) and GLS (14.32% vs. 16.94%) were
lower in heavyweight subjects (both p <0.05,
Figure). In multivariate regression analyses,
heavy weight was associated with lower scMWS
(Beta 0.22, p =0.04) and lower GLS (Beta 0.22,

102

(Beta 0.22, p=0.03) independent of gender, hypertension, heart rate, left atrial volume, stroke volume, mitral
peak early inflow/annular velocity ratio, LV mass, concentric geometry, and presence of mitral or aortic
regurgitation.
Conclusion: Among subjects with morbid obesity and free of clinical heart disease, LV systolic function
assessed by midwall function and GLS becomes impaired with increasing weight, despite normal ejection
fraction and independent of clinical and echocardiographic confounders.

Background: Myocardial focal fibrosis (scar)
has been associated with adverse outcomes in
nonischemic cardiomyopathy and poor response
to cardiac resynchronization therapy (CRT). In
addition, septal focal fibrosis has been correlated
Abstract: P1559
with the presence of left bundle branch block
Diffuse myocardial fibrosis is associated with reduced ventricular function, but
not with
leftclinical
bundle significance of diffuse fibrosis
(LBBB).
The
branch block
of the myocardium, however, is less well known.
Purpose: We aimed to investigate the association
Authors:
1Oslo
diffuse
fibrosis
to myocardial function and
C Kjellstad Larsen1, J Aalen1, PA Sirnes2, K Melberg1, OA Smiseth1, E Hopp3, of
University
Hospital,
LBBB.
Rikshospitalet, Institute for Surgical Research and Dept. of Cardiology  Oslo
 Norway, 2Ostlandske
Hjertesenter  Moss  Norway, 3Oslo University Hospital, Rikshospitalet, DivisionMethods:
of RadiologyWe
and Nuclear
studied 21 patients with non
Medicine  Oslo  Norway,
ischemic cardiomyopathy and LBBB, and 22 con
trols with preserved ejection fraction (EF) with
Topic(s):
(n=10) or without (n=12) LBBB, and otherwise
T1 and T2 Mapping, T2*
no cardiac disease. Cardiac magnetic resonance
Citation:
(CMR) was performed with T1mapping before
European
Heart
Journal

Cardiovascular
Imaging
(
2019
)
20
(
Supplement
1
),
i1130
p=0.03) independent of gender, hypertension,
and after contrast agent injection and late
heart rate,
left atrial
volume,
volume,
gadolinium
enhancement (LGE). Native T1 and
Background:
Myocardial
focal fibrosis
(scar)stroke
has been
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in nonischemic
mitral peak
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extracellular
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regurgitation.
calculated as the average of the two midventric
ular septal segments. Ventricular volumes and EF
Conclusion: Among subjects with morbid obesity
Purpose: We aimed to investigate the association of diffuse fibrosis to myocardial function
LBBB.
wereand
calculated
by the biplane Simpson’s method
and free of clinical heart disease, LV systolic
from echocardiography.
function
assessed
by
midwall
function
and
Methods: We studied 21 patients with nonischemic cardiomyopathy and LBBB, and 22 controls with
GLSejection
becomes
impaired
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Results:
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preserved
fraction
(EF) withwith
(n=10)increasing
or without (n=12)
LBBB, and otherwise
no cardiac
disease. were similar in terms of age,
despite
fraction
sex,contrast
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(CMR) was
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T1mapping before and after
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injection
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used as estimates of diffuse fibrosis, and calculated as the average of the two midventricular
septal
segments.
Ventricular
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and EF were calculated
by the biplane
Simpson’s method from echocardiography.
in the group with reduced EF compared to the
P1559
Diffuse
myocardial
fibrosis
group with preserved EF; 1057 ± 36 vs 1021 ± 30
is
associated
with
reduced
ventri
Results: The groups were similar in terms of age, sex, and had no scar by LGECMR.
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C Kjellstad
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of
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Melberg1, OA Smiseth1, E Hopp3, 1Oslo Uni
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versity Hospital, Rikshospitalet, Institute for
Conclusions: Diffuse fibrosis of the myocardium is associated with reduced myocardial
function, but Diffuse
not with fibrosis of the myocardium
Conclusions:
Surgical
Research
and
Dept.
of
Cardiology

LBBB. Future studies should investigate if diffuse fibrosis could be predictive of CRTresponse.
is
associated
with
reduced myocardial func
2
Oslo Norway, Ostlandske Hjertesenter Moss 
tion, but not with LBBB. Future studies should
Norway, 3Oslo University Hospital, Rikshos
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pitalet, Division of Radiology and Nuclear
of CRTresponse.
Medicine Oslo Norway,

P1713 Systolic ventricu
lar function in Fontan
patients before transi
tion to adult care
T Moller1, D Yim1, W Hui1,
C Fackoury1, EJ Hickey2, L
Mertens1, 1Hospital for Sick
Children, Division of Cardiol
ogy Toronto Canada, 2Hospital
for Sick Children, Department
of Surgery Toronto Canada,
Background / introduction
Limited data is available about
systolic ventricular function
in patients with univentricular
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P1804 Echocardiographic defor

heart defects at different stages after the Fontan

Funding
Acknowledgements:
operation.
mation imaging in arrhythmogenic
The
first
author
has received a postdoctoral research grant
from the SouthEastern
Norway Regional
Health
Purpose
cardiomyopathy:
combining
strain
Authority
The aim of this study was to assess systolic
pattern recognition with mecha
ventricular function in a single centre cohort of

nical dispersion for optimal risk
Background
/ introduction
Fontan patients
at the time of their last echo
stratification
cardiogram
before
transition
to
adult
care.
The
Limited data is available about systolic ventricular function
in patients with univentricular heart defects at
relationship
important
clinical
factors with
different
stagesofafter
the Fontan
operation.
FP Kirkels1, ØH Lie2, MJM Cramer1, T Edvard

ventricular function was investigated.
sen2, PAFM Doevendans1, AJ Teske1, KH
Methods
Haugaa2, 1University Medical Center Utrecht,
Purpose
We retrospectively analysed the last available
Department of Cardiology, Division Heart and
The
aim of this study
to assess
systolic
in aUtrecht
single centre
cohort of 2Fontan
patients at the
echocardiogram
of was
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patient
in our ventricular
hospital function
Oslo Univer
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Netherlands,
time
of theirbefore
last echocardiogram
before transition
to adultsity
care.
The relationship
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clinical
factors
database
transition. We assessed
sys
Hospital,
Department
of Cardiology
and
tolic
ventricular
function
visual impression,
Center for Cardiological Innovation, Oslo,
with
ventricular
function
wasbyinvestigated.
fractional area change (FAC) and longitudinal
Norway; University of Oslo Oslo Norway,
strain (LS), and we graded regurgitation of the
Background: Echocardiographic strain pattern
Methods
atrioventricular and semilunar valves. From the
recognition and right ventricular mechanical
We
retrospectively
the last
available
of Fontan
patientare
in valuable
our hospital
database
ECG
we analysedanalysed
rhythm origin
(atrial,
nonaechocardiogram
trial),
dispersion
(RVMD)
indices
in riskbefore
QRSduration
and presence
of conduction
transition.
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ventricular delay.
function by visual
impression,
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morphology and Fontan modification.
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 0.95].
Conclusions: Strain pattern recognition and RVMD are both useful in risk stratification in AC patients.
Combining the methods improved risk stratification in high risk individuals for VA. Furthermore, a twostep
approach, by calculating RVMD in cases with normal strain patterns, accurately identified low risk individuals.
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analysis was performed to further explore the
relationship between LVEF, septal and LV lateral
wall work.
Results:
As illustrated by representative examples in the
figure, there was loss of septal, but not LV lateral
wall work in patients with reduced LV function.
This was supported by a strong correlation
between LVEF and septal work (r=0.61, p<0.002)
and LVEF and peak septal shortening (r=0.77,
p<0.001). For the LV lateral wall, however, there
were no significant correlations (r=0.04, NS, for
work and r=0.26, NS, for peak shortening), indi
cating that differences in LV lateral wall function
did not explain reduction in global LV function.
Multiple regression analysis revealed that septal
work was a significant determinant of LVEF also
when including LV lateral wall work.
Conclusions: In LBBB, it seems that reduction of
septal contractile function is a main mechanism
in heart failure development. This supports the
notion that recovery of septal function is an
important target for cardiac resynchronization
therapy.

13 (46%) patients had no contractile reserve
during DSE with change in SV 8% (3719%) vs.
34% (2250%) in the 15 patients with contractile
reserve. Baseline echocardiographic characteris
tics, peak heart rate, peak systolic blood pressure
and max dose of dobutamine during DSE were
similar between groups. There were no signif
icant differences in NYHA class, EuroScore II,
SF36 or 6MWT.
Conclusion: Almost half of the patients with
highgradient AS scheduled for TAVI did not
have contractile reserve with DSE. Preoperative
scoring systems failed to identify them. The
impact of our findings on outcomes needs further
investigation.

1134 Contractile reserve in
patients with highgradient aortic
stenosis scheduled for transcathe
ter aortic valve implantation
M Saevik1, JO Beitnes2, J Eidet3, B Bendz2, H
Skulstad2, E Fosse1, L Aaberge2, PS Halvorsen1,
1Oslo University Hospital, The Intervention
Center Oslo Norway, 2Oslo University Hospi
tal, Department of Cardiology Oslo Norway,
3Oslo University Hospital, Department of
Anesthesiolgy Oslo Norway,
Introduction: Lowdose dobutamine stress echo
cardiography (DSE) is recommended to assess
contractile reserve in lowflow, lowgradient aortic
stenosis (AS) and reduced ejection fraction (EF).
No data exist on myocardial contractile reserve
in highgradient AS scheduled for transcatheter
aortic valve implantation (TAVI).
Purpose: To investigate myocardial contrac
tile reserve in patients with highgradient AS
scheduled for TAVI, and the association between
reduced contractile reserve and preoperative
scoring systems.
Methods: 28 patients (17 males) with high
gradient AS, accepted for TAVI with sinus rhythm
and no significant coronary artery stenosis were
included. Preoperative evaluation included NYHA
classification, questionnaire SF36, EuroScore II
assessment, 6minute walk test (6MWT) and
clinical examination with echocardiography.
Contractile reserve was defined =20% increase
in stroke volume (SV) from baseline by DSE.
Results: Median age was 81 (range 6992) years,
and all patients were in NYHA II or III (table).
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No contractile
reserve n=13

Contractile
reserve n=15

pvalue

NYHAclass
(IIV)

II:8 III:5

II:9 III:6

0.93

EuroScore2

3.7 (1.320.1)

2.6 (1.17.1)

0.39

6MWT (m)

415 (232471)

364 (143611)

0.20

EF baseline
(%)

66 (4378)

66 (5676)

0.86

Mean gradi
ent (mmHg)

56 (3586)

52 (3074)

0.25

AVA (cm²)

0.7 (0.41.2)

0.8 (0.51.3)

0.47

SF36 Physical 41.9 (24.656.8)
Component
score

34.0
(23.957.0)

0.25

SV baseline
(ml)

80 (59109)

68 (50120)

0.10

Peak SV (ml)

86 (60113)

86 (63162)

0.41

Change in SV
(%)

8 (3719)

34 (2250)

<0.01

SBP max
dose
dobutamine
(mmHg)

118 (86184)

115 (61156)

0.47

P717 Preand postoperative
echocardiography in endstage
rheumatic heart disease during
development of cardiac surgery in
subSaharan Africa
S Hauge1, H Dalen2, B Nega3, D Yadeta3, S
Guteta3, D Mekonnen3, K Vikenes1, N Bogale4,
V Ellensen1, A Solholm1, T Hovstad1, M
Farstad1, S Hammersborg1, ME Estensen5, R
Haaverstad1, 1Haukeland University Hospital 
Bergen Norway, 2Norwegian University of
Science and Technology Trondheim Norway,
3School of Medicine, Addis Ababa University ,
Department of Internal Medicine Addis Ababa
Ethiopia, 4Stavanger University Hospital 
Stavanger Norway, 5Oslo University Hospital 
Oslo Norway,
Background: Rheumatic heart disease (RHD)
is endemic in subSaharan Africa, with a global
mortality estimated to 0.5 million per year. Many

lowincome countries do not have cardiac surgery
service (CSS). Through a bidirectional program
of training and research between Ethiopia and
Norway we aim to develop CSS at a university
hospital.
Purpose: Data from detailed echocardiographic
assessment and longterm results in endstage
RHD is scarce. We aimed to evaluate the base
line echocardiography versus outcome of valvular
surgery in endstage RHD.
Methods: Observational design; numbers given
as mean (SD). Comprehensive echocardiography
by experienced cardiologists using highend scan
ners was performed transthoracic at screening,
discharge and followup, and by transesophageal
approach perioperatively.
Results: In total, 28 patients (68% women)
with age 32 (10) years underwent open heart
surgery for endstage RHD. Preoperatively all
patients were in NYHA class II or III with a very
long history of symptoms (mean (SD) 11 (5)
years). Severe valvular disease was present in all,
with severe mitral valve pathology in 27 (96%)
individuals and severe aortic valve pathology in
20 (71%). Moderate or severe tricuspid valve
disease was found in 19 (68%). Three (11%)
patients had large thrombus in the left atrium.
Three patients had previous percutaneous
balloon valvuloplasty. Wilkins score was median
12. Left atrial volume was =500 ml in 5 (18%).
Preoperative ejection fraction, mean mitral
inflow gradient and systolic pulmonary pres
sure was 60 (6.5) %, 13 (5) mmHg and 59 (18)
mmHg, respectively. Preoperatively three (11%)
patients had cerebral (2) or peripheral (1) arterial
embolization.
Multivalvular surgery was performed in 20
(71%), with mean (SD) 1.9 (0.7) procedures per
patient. In total, 21 valves were repaired, and 30
valves were replaced. One patient had redo
surgery for mitral valve thrombosis, two patients
had pacemaker implanted due to atrioventricular
block. Postoperative echocardiography showed
good results in all. 30day survival rate was 89%.
Followup was mean (SD) 1.2 (0.7) years. None
were lost to followup, no additional mortality was
seen. One patient had disabling stroke and one
were treated due to late occurring pericardial
effusion with tamponade. Four (14%) patients
had moderate heart failure medically treated.
Minor complications were rare (one had a minor
bleeding). None had valvular prosthesis dys
function, and the midterm results of the repaired
valves were acceptable in all.
Conclusions: Echocardiography is mandatory pre,
periand postoperatively for successful selec
tion and treatment of patients with endstage
RHD with open heart surgery in a subSaharan
lowincome country. The collaboration between
professionals and highquality assessment from
screening through followup is essential to avoid

premature mortality of young people in cardiac
surgery due to endstage of RHD.

P1246 Total coronary artery
plaque volume is associated with
myocardial ischemia in non
obstructive coronary artery dis
ease (the MicroCAD study)
I Eskerud1, E Gerdts1, TH Larsen2, MT Lonne
bakken1, 1University of Bergen, Department of
Clinical Science, - Bergen Norway, 2Hauke
land University Hospital, Department of
Cardiology Bergen Norway,
Background: Nonobstructive coronary artery dis
ease (CAD) is common and associated with an
impaired prognosis, in particular when myocar
dial ischemia is present.
Purpose: To evaluate whether assessment of
total coronary artery plaque volume by coronary
computed tomography angiography (CCTA) in
patients with nonobstructive CAD could identify
those with myocardial ischemia.
Methods: We studied 129 patients (mean age 62
± 8 years, 56% women) with angina pectoris and
nonobstructive CAD (stenosis <50%) by CCTA
included in the Myocardial ischemia in non
obstructive coronary artery disease (MicroCAD)
study. Presence of myocardial ischemia was
detected by myocardial contrast stress echocar
diography. Total plaque volume was determined
as the difference between vessel and lumen
volume in all coronary arteries using a semiauto
matic CCTA quantification software.
Results: Patients with higher than median plaque
volume (=1197 mm³) were older, had lower body
mass index, higher calcium score and higher
prevalence of myocardial ischemia (all p<0.05),
while sex, prevalence of hypertension, diabetes
or hypercholesterolemia did not differ. Total
coronary artery plaque volume was higher in the
67 (52%) patients with ischemia (1264±308
mm³ vs. 1122±382 mm³, p=0.021) compared to
nonischemic patients. In univariate analysis, one
standard deviation (SD) higher total coronary
plaque volume was associated with presence
of myocardial ischemia (OR 1.54 pr. mm³/SD
[95% CI 1.062.23], p=0.024). The association
remained significant even after adjusting for
age, sex and calcium score (OR 1.51 pr. mm³/SD
[95% CI 1.002.26], p=0.048).
Conclusion: In patients with stable angina and
nonobstructive CAD, total coronary artery
plaque volume was associated with presence
of myocardial ischemia. Our results suggest
that assessment of total coronary artery plaque
volume may become a valuable diagnostic tool in
nonobstructive CAD.
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P1324 Can resting segmental
strain be used as an indicator for
stable coronary artery disease?

patients with stable CAD. TDI strain showed sig
nificantly higher testaccuracies compared to 2D
strain but lower feasibility. The study indicates
that segmental systolic strain at rest might have
the potential for screening chestpain patients.
These promising results need to be evaluated in
larger prospective studies.

AR Rosner1, MS Sandberg1, DK Kjonaas1, TJ
Jensen1, 1University Hospital of North Norway,
Department of Cardiology Tromso Norway,
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P1706 Cardiac resynchronisation
therapy leaving the right ventricle
as a lonely rider

LVEF to 35±9 from 31±7% during LBBB (p<0.05),
while RVFAC tended to decrease (49±8 vs
52±12% in LBBB, NS). During CRT there was
weaker correlation and a flatter slope in the rela
tionship between LVEF and RVFAC (Figure, B).
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imaging (CMR). Echocardiography included
assessment of dimensions, volumes and EF, in
addition to RV and LV longitudinal strain (RVLS
and GLS, respectively). LV mechanical dispersion
was defined as the standard deviation of time
to peak strain in 16 LV segments. By CMR, we
assessed ventricular volumes, EF and presence of
late gadolinium enhancement (LGE).
Results:
We included 43 competitive athletes with
ventricular arrhythmias (45±14 years old,
16% female, 10 [IQR 420] thousand hours of
exercise) of which 23 (53%) had lifethreatening
events. None had family history of known or sus
pected AC. We recruited 30 healthy competitive
athletes (41±9 years old, 7% female, 10 [IQR
816] thousand hours of exercise) for compari
son. Athletes with ventricular arrhythmias had
worse RV function than healthy athletes by RVLS
(22.9±4.8% vs. 2
 6.6±3.3%, p<0.001, Figure)
and by CMR (RVEF 48±7% vs. 52±6%, p=0.04)
and had more LGE (24% vs. 3%, p=0.03). RV

was enlarged in both athletes with ventricular
arrhythmia and healthy athletes (enddiastolic
volume by CMR; 123±26 ml/m2 vs. 120±18
ml/m2, p=0.57). Athletes with lifethreatening
events had impaired LV function compared to
those with less severe ventricular arrhythmias
(GLS 17.1±3.0% vs. 18.8±2.0%, p=0.04). Greater
LV mechanical dispersion was an independent
marker of lifethreatening events (Adjusted OR
2.8, 95%CI 1.3 to 5.8, p=0.008, by 10 ms incre
ments, Figure).
Conclusion:
Athletes with ventricular arrhythmias had
impaired RV function and more myocardial fibro
sis, and those with lifethreatening arrhythmic
events had additional LV contraction abnormal
ities. These findings indicate that high exercise
doses can induce an acquired arrhythmogenic
cardiomyopathy in susceptible individuals, and
that biventricular assessment is important in risk
stratification.
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