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FISA visit — welcome all our guests!

Cardiac magnetic resonance in athletes -
normal and abnormal examples

2011 december 3., Heart Center, Budapest



Spartathlon: 246km (Pheldlppldes)




Sudden cardiac death in athletes

* H(O)CM
 ARVD/C
* Anomalous coronary origins

* Coronary runoff anomalies
— Bridging
— Tunelling

* Myocarditis




H(O)CM

Myocardial mass
Wall thickness

Fibrotic degeneration of the myocardium
— Close correlation with arrhythmias
Maximal end-diastolic wall thickness —
end-diastolic volume index ratio

—JCMR 7:551 - cutoff value: 0,14




L eft ventricular evaluation
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ARVD/C

* Task Force lead by McKenna
— Criteria system

* Cardiac MR should show
— Right ventricular volume and EF
— Bulging, aneurysma, dyskinesis?
— Fatty infiltration: no longer necessary
* Late enhancement (fibro-fatty)
— Really arrhythmogenic: not yet necessary




Right ventricular evaluation
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Other

* Anomalous coronary origin
— Clinical significance under debate

* Coronary runoff anomalies
— No evidence
* Myocarditis
— MR can pretty clearly visualize




Study population

— 48 Volunteers

— 88 Elite athletes

« 23 water-polo player

* 21 kayakers

* 15 canoers

* 9 cyclers

* 5 ultra-marathon runners
* 15 rowers

— Parolimpic athletes
* 6 goalball players
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Protokoll

Functional measurement — EF, volumes
STIR-like measurement — edema

Rest first-pass perfusion

Late enhancement

MRCA: before or long after contrast
administration

Additional sequences optionally




Measured parameters

HR, BSA

L VEF, RVEF

_VESV(i), LVEDV(i), LVSV(i), LVM(i)
RVESV(i), RVEDV(i), RVSV(i), RVM(i)
Maximal end-diastolic wall thickness
Diastolic wall thickness ratio

Maximal end-diastolic wall thickness — end-
diastolic volume index ratio (sport index)




Female water-polo player: normal study
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Left ventricular end-diastolic vol. index
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Male kayaker: normal exam
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Left ventricular myocardial mass index

LVMi - males
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Male averages

LVEF 60.2+5.3 57.0+3.4 57.7+48 56.9+3.4 56.8 + 3.5 58.1 +3.5 56.2+4.0 58.7+4.4
(LES | iEe | Snean | 2oe s | Sies | Siean | GEeds | om0 | H5eEn
LVEDVi 95.2+12.1 123.0+13.3 1225+147 131.0%x146 1253+6.4 112.1+£50 1245+125 998122
=TI R EO IO ol I s e i e e ol M el M T ol
LVMi 63.5+10.3 86.4 + 14.7 95.7 111 102.2£134 78.1+154 79.5+9.7 90.2+£9.0 62.6 +7.2
(| eenean | ean | Gead | @0en | fRieoh | waan | Sihean | erui |
RVESVi 40.1£8.3 56.3 + 11.6 58.1+11.6 64.3+8.9 60.1 +10.1 51.4+10.5 50.8+94 421+£52
(DT E75% 22 | D7 T | (€90e 67 | GRG0 | egeti | 22 05 | @10< B0 | B0 ET
RVSVi 57477 714 +8.5 72.3+7.8 742+9.0 73.2+53 70.7 +8.3 71.2+6.2 56.2+7.6

LVED WT 11.02+1.38 1317+1.64 13.52+191 1287+1.60 1200+1.23 1225+1.26 13.07+1.39 10.50+ 0.55
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HCM and DCM example

LVESVi
LVSVi
RVESVi

RVSVi
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2,056 (0,191)

38,72 (8,69)

56,37 (7,53)

41,30 (8,10)

57,08 (8,33)

11,09 (1,46)

2,046 (0,184)

53,50 (9,63)

71,76 (7,21)

59,19 (11,45)

73,46 (7,28)

12,78 (1,93)

2,08

112,45

76,13

68,52

75,94

2,04

39,99

70,42

36,86

65,22

29




lce hokey player




LA cine and DE
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SA cine and DE




DE quatifiaction: 63g scar out of 3609

@ QMass MR 7.2
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Muaj thai: Anderson-Fabry (19mm)

%p Sonmnebst Sepeien LV: EF 60, ESVi 40, EDVi 100, SVi 60, Mi 109
po RV: EF 55, ESVi 50, EDVi 111, SVi 61, Mi 30



EKG abnormalities

QD Srmmelve® Boetem LV: EF 47, ESVi 65, EDVi 124, SVi 59, Mi 71
IR RV: EF 52, ESVi 65, EDVi 135, SVi 70, Mi 29




LA and SA: kayaker with known ASD




Flow: Qp/Qs 1.15




LA and SA cine ll.




Flow II.: Qp/Qs 0.93, MI Rf: 4% (5ml)




Kayaker — AO Rf I.: 23%, II.: 19%
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Complains on excercise: LAD bridge




Acute MI: 21% non-viable

QD Srmmelve® Boetem LV: EF 62, ESVi 44, EDVi 114, SVi 71, Mi 108 sport index: 0.14
po RV: EF 60, ESVi 48, EDVi 122, SVi 73, Mi 31 max diast wt: 16mm




Duathlon, ultra-marathon

%p e LV: EF 37, ESVi 112, EDVi 177, SVi 65, Mi 102
R RV: EF 47, ESVi 95, EDVi 178, SVi 83, Mi 39



MI? Myocarditis?, EKG+, Trop+, CXA-, SPECT+

%p Sonmnebst Sepeien LV: EF 65, ESVi 31, EDVi 88, SVi 58, Mi 85, Max diast wt: 17mm
po RV: EF 59, ESVi 38, EDVi 93, SVi 55, Mi 30, Sport index: 0.19



MI? Myocarditis?, EKG+, Trop+, CXA-, SPECT+

Qp Sonmnebst Sepeien LV: EF 65, ESVi 31, EDVi 88, SVi 58, Mi 85, diast index: 3.4
po RV: EF 59, ESVi 38, EDVi 93, SVi 55, Mi 30



Thank you for your attention
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