LJMU Research Online

Abulí, M, Grazioli, G, Sanz de la Garza, M, Montserrat, S, Vidal, B, Doltra, A,
Sarquella-Brugada, G, Bellver, M, Pi, R, Brotons, D, Oxborough, D and Sitges,
M
Aortic root remodelling in competitive athletes.
http://researchonline.ljmu.ac.uk/id/eprint/11951/

Article

Citation (please note it is advisable to refer to the publisher’s version if you
intend to cite from this work)
Abulí, M, Grazioli, G, Sanz de la Garza, M, Montserrat, S, Vidal, B, Doltra, A,
Sarquella-Brugada, G, Bellver, M, Pi, R, Brotons, D, Oxborough, D and
Sitges, M (2019) Aortic root remodelling in competitive athletes. European
Journal of Preventative Cardiology. ISSN 2047-4881
LJMU has developed LJMU Research Online for users to access the research output of the
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by
the individual authors and/or other copyright owners. Users may download and/or print one copy of
any article(s) in LJMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or
any commercial gain.

The version presented here may differ from the published version or from the version of the record.
Please see the repository URL above for details on accessing the published version and note that
access may require a subscription.

For more information please contact researchonline@ljmu.ac.uk

http://researchonline.ljmu.ac.uk/

Number of athletes

2083

Women (n,%)

(757,36.3)

Age (y)

18.2 ± 5.1

Height (cm)

173.1 ± 9.8

Weight (Kg)

65.5 ± 13.2

Body Surface Area (m2)

1.76 ± 0.2

Weekly training hours (h)

12.5 ± 5.4

Competition level:
- Regional (n, %)
- National (n, %)
- International (n, %)

(1208, 58)
(708, 34)
(167, 8)

Sports:
- Soccer (n, %)
- Basketball (n, %)
- Volleyball (n, %)
- Athletics (n, %)
- Handball (n, %)
- Hockey (n, %)
- Rugby (n, %)
- Swimming (n, %)
- Foottsal (n, %)
- Other sports (n, %)

Table1. Baseline characteristics of the population.

(293, 14.5)
(238, 11.8)
(213, 10.5)
(165, 8.2)
(163, 8.1)
(151, 7.4)
(123, 6.1)
(74, 3.7)
(67, 3.3)
(593,26.4)

MALE (n= 1326)

FEMALE (n= 757)

P Value

LV EDD (mm)

51.7 ± 4.7

46.9 ± 4.1

0.0001

LV ESD (mm)

32.3 ± 4.2

28.0 ± 3.4

0.0001

IVS (mm)

9.9 ± 2.6

8.5 ± 1.7

0.0001

LV PW (mm)

9.6 ± 1.4

8.3 ± 1.4

0.0001

LA (mm)

34.6 ± 4.7

30.9 ± 4.1

0.0001

AO (mm)

29.6 ± 3.4

26.1 ± 2.6

0.0001

LV EDD/BSA (mm)

27.8 ± 2.7

28.9 ± 2.7

0.0001

LV ESD/BSA (mm)

16.8 ± 3.8

17.8 ± 2.2

0.0001

LV IVS/BSA (mm)

5.2 ± 1.5

5.2 ± 1.0

0.0001

LV PW/BSA (mm)

5.1 ± 0.7

5.1 ± 0.8

0.0001

LA/BSA (mm)

18.6 ± 2.5

19.0 ± 2.6

0.0076

AO/BSA (mm)

15.9 ± 1.8

16.1 ± 1.7

0.75

AO/Height (mm)

16.6 ± 1.7

15.7 ± 1.5

0.0001

AO 0,578 (mm)

20.6±2.0

19.7±1.8

0.0001

AO 1’025 (mm)

16.4±1.7

15.4±1.5

0.0001

Table2: Echocardiography characteristics of athletes. Data are presented as mean ± standard deviation. LV
EDD indicates left ventricular end diastolic diameter, LVESD indicates left ventricular end systolic diameter, IVS
indicates interventricular septum, LVPW indicates left ventricular posterior wall, LA indicates left atria, AO,
indicates aortic root, BSA indicates body surface area. AO 0,578 indicates allometric aortic root by BSA and

the number is the B exponent. AO 1’025 indicates allometric aortic root by Height and the number is the
B exponent.
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Figure 1. Values of aortic root in dynamic and static group. Bar graphs showing the absolute
values of aorta (blue box), the values corrected by BSA (green box), the values corrected
allometrically for BSA (Body Surface Area) (brown box) and for height (purple box), for the
dynamic component (left) and the static component (right). 1 means low component, 2 means
moderate component and 3 means high component. * symbol shows the statistic differences
between low, moderate and high component groups (P< 0.05).
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Figure 2. Values of aortic root according to sport disciplines. Bar graphs showing the
absolute values of aorta (blue box), the values corrected by BSA (Body Surface Area)
(green box), the values corrected allometrically for BSA (brown box) and for height
(purple box), according to different groups where 1 is Skill, 2 is Power, 3 is Mixed and 4
is Endurance. *Bonferroni post-hoc analysis (P< 0.05).

Figure 3. Values of aortic root according to different groups of BSA (Body Surface
Area). Bar graphs showing the values of aortic root in absolute values (Blue box) and in
allometric values for BSA (Green box). 1 is BSA <1,63, 2 is BSA <1,76, 3 is BSA < 2 and
4 is BSA≥2.

Figure 4. Central Illustration.

