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Background
Left ventricular (LV) twist increases with age but the rela-
tionship of changes in twist to the structural and mechan-
ical remodeling of the heart that occurs during normal
aging is unknown.

Purpose
In a population of carefully screened normal volunteers
aged 26-91 years, we compared CMR LV structure and
function and blood pressure to tagged CMR torsion, twist,
circumferential systolic strain and strain rate to determine
the correlates of changes in twist with age.

Methods
Forty-one normal volunteers were prospectively recruited.
Subjects were nonobese, nondiabetic, normotensive and
free of cardiovascular history or significant valvular or
myocardial disease by screening echocardiography. After
volumetric short axis retrospectively gated SSFP cine imag-
ing (1.5 T Siemens Avanto), breath-hold retrospectively
gated short axis tagged gradient echo cines were acquired
in LV base, midventricular, and apical slices with a nomi-
nal FOV 21 × 28 cm, matrix 108 × 144, 6 mm slice thick-
ness, grid tag distance of 8 mm, TE 3.8 ms, TR 58 ms,
temporal resolution 35 ms. Tagged images were analyzed
using HARP software (Diagnosoft).

Results
Of 41 individuals, 23 were females. The group was
divided by age into tertiles. Twist increased with age>60
years while LV end systolic volume (LVESV) decreased,
with associated increases in ejection fraction (LVEF),
systolic blood pressure (SBP) and pulse pressure (PP).
End diastolic volume (LVEDV), LV mass, systolic circum-
ferential strain and strain rate did not change with age so
that LV Mass/ESV ratio increased (Table 1).

In addition to aging, increased twist was also associated
with smaller LVEDV (r = 0.350, p = 0.02), smaller LVESV
(r = 0.317, p = 0.04), increased LV mass/LVEDV ratio (r =
0.400, p = 0.01), slower average systolic strain rate (r =
0.341, p = 0.03), faster average early diastolic strain rate (r
= -0.427, p = 0.01), and increased pulse pressure (r =
0.308, p = 0.005). Twist was not associated with LVEF (r =
0.033, p = 0.83) and LV mass (r = 0.155, p = 0.33). In step-
wise regression analysis, pulse pressure (r2 = .262, p = <
0.01) and LVESV (r2 = .353, p = 0.03) were the strongest
independent predictors of age, and were not interdepend-
ent (p = 0.17).

Conclusion
In normal subjects LV twist increases with age as arterial
pressure increases and mild LV concentric remodeling
occurs. Twist is more sensitive than strain, strain rate or
ejection fraction to aging effects.

from 13th Annual SCMR Scientific Sessions
Phoenix, AZ, USA. 21-24 January 2010

Published: 21 January 2010

Journal of Cardiovascular Magnetic Resonance 2010, 12(Suppl 1):P74 doi:10.1186/1532-429X-12-S1-P74

<supplement> <title> <p>Abstracts of the 13<sup>th </sup>Annual SCMR Scientific Sessions - 2010</p> </title> <note>Meeting abstracts - A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/files/pdf/1532-429X-11-S1-full.pdf">here</a>.</note> <url>http://www.biomedcentral.com/content/files/pdf/1532-429X-11-S1-info</url> </supplement>

This abstract is available from: http://jcmr-online.com/content/12/S1/P74

© 2010 Janosevic et al; licensee BioMed Central Ltd. 
Page 1 of 2
(page number not for citation purposes)

http://jcmr-online.com/content/12/S1/P74
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


Journal of Cardiovascular Magnetic Resonance 2010, 12(Suppl 1):P74 http://jcmr-online.com/content/12/S1/P74
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Table 1: Comparison of left ventricular structure and function in tertile age groups

Group 1: 37.8 ± 6.5 years Group 2: 51.3 ± 3.1 years Group 3: 72.0 ± 8.9 years

Mean ± SD Mean ± SD Mean ± SD p value

LVEDV 137.3 ± 48.1 126.8 ± 49.8 126.7 ± 36.9 0.81

LVESV 70.8 ± 17.5 63.5 ± 25.4 50.9 ± 19.4 0.06

LVEF 50.2 ± 13.8 53.1 ± 11.8 60.7 ± 6.1 0.05

SBP 114 ± 9 126 ± 15 136 ± 18 <0.01

PP 46 ± 7 53 ± 12 64 ± 13 <0.01

LV Mass 80.3 ± 23.0 80.9 ± 34.6 82.9 ± 27.8 0.97

LV Mass/LVESV 1.2 ± 0.3 1.4 ± 0.6 1.7 ± 0.4 0.01

Twist -13.1 ± 3.5 -11.4 ± 3.6 -16.1 ± 3.4 0.02

Systolic strain rate -98.5 ± 11.4 -93.4 ± 13.7 -94.5 ± 12.5 0.41

Early diastolic strain rate 232.9 ± 89.7 214.2 ± 105.9 211.2 ± 95.2 0.82

Systolic strain -18.8 ± 2.1 -17.7 ± 2.2 -17.6 ± 1.5 0.13
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