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+ Henschen 1899 UppsalayJena

+ McCann GP 2000,  EditerialtER=d
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+ Ex top athietes; stoppeaiiaht
training

+ Ex top athletes; stopped all training

+ EXx top athletes, still hard training

+Master athletes ( usually netsexstop.
athletes)

+ Master athletes,stopped training




+ Still training: | (Paffienpakger
1978, Karvenen
1979, Roskamm 1964

+ Training not specified: 1 fiskiacters{(Kujala
2008)

* Stopp’ed training:
_>(>50)/T(<50) (Schnoehr 19715
-} In major a.(Polednak 1972
—( Rook 1954,Beaglehole 198

— (Baldesberger 2008, some training;



ATHLETIC ACTIVITY IN COLLEGE:
NO PROTECTION IN HARVARD
ALUMNIS UNLESS STILL TRAINING
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PHYSICAL ACTIVITY INDQX IN KCAL FER WEEX
(6-10 years follow up) Paffenbarger R.Am J Epid 1981




Survival %

LONGEVITY OF CROSS COUNTRY SKIERS
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T H L E T E S 20 ; | Etter 22 & av elven Rhone. | Hva skal
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- i vinter ble Arild < ; . tendringene
Knutsen kéret i A . spgr om de
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— VERNER
FORELDRENE

Barnevernbarnas leder
mener foreldre far for mange

sjanser av barnevernet.

Hun er rystet over saken om
de to Vestfold-brodrene som
Aftenposten omtalte i gar.

Les hele deres historie.
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/ | J REDDE Foiﬂ | pﬁ' Seg

A SNAKKE

®
v 7 / Akademikere ved Hogskolen
i Oslo blir stemplet som e e -
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ipressen. Ansatte Aften-

posten har snakket med,
==="" opplever situasjonen som
oo svart ubehagelig.
KULTUR » side 7

:):EI{(S\?R Farlig hardtrening. Birkebeinere har
mye hgyere risiko for hjerteflimmer enn folk

Frustrerte grekere lammet . %
Hellas i en ny storstreik i gir. flest, viser en undersgkelse. Harald Sjglshagen

hibrlid s S 0 har diagnosen. Han trener til sitt 39. birkebeiner-

skatteheving er stigende renn, men lar seg ikke skremme.
ietland som gkonomisk
er nede i knestéende.
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ViasteratlelESHEETNERUICIE
STUDY i agen eV ERUE

Nishimura 1980" 29" 45 LVIVIHERSDiastiey)
(cyclists) (VSIClfs JrJJ /JJrJ o] oyc))
Northcote-1990° 20" 561 LVM{FEESSVSICli;
Hood 1999~ 20" 55/67° 58% sept=12
Jungblut ZOO\O 12 69 LVMIT,diast.ii=Vsicir
Bouvier 2001 100 73 Systand diast.iz]
Mont 2002 32 44 1 vsctr
Gates 2003 12 638 LVIMY, diast.function=— Vs Ctf;



TRONDHEIM
STUDY:.

Sed.young before/after tr.

Sed.72 years g

Birkebeiner skiers 74 y

Oldest participants in BifRel@@her ski contest,
Tollef Sverdrup. 90 years




IVRIF anal E/ATrAte

E/A ratio
3.0 p=0.08
2.5- i
< — 2.0~
' ; | p<0.01
Old Young MA
B A B A f

Old Young Master A



i cleja ALr il / ( 70y
Karjalainen1998s "228
(orienteering, r: ElS ) \
Hood 1999 S50y StaldlE
(runners)

Mont 2002 32 44 1 (4vs0,7)
(mixed)

Grimsmo 2010 78 70 1 (17vs 6,6)

(cross country skiers)
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I ventrict lar arrhythmiasybradyanmhythmias
INErS 7Syeansiold

Hood 1999:

’\ ) ,
20 runners 55 years, followed  Nextd 2iyears- 2
pacemaker Implantations

- 53% ventricular couplets on follow.L to)



gl EIESHEEIENCINAIE
dIS s:,(J\/]JrJJe Lo =R 2008)

+ Risk factors reduced

+ Coronary: calcification  SCORENSES) oL
reduced

+ CSC inversely correlated torexencis
capacty and R FECOVENRY.

+ (108 marathon runners > S50yeEarsivs
ctr.Late gadolinium  enhancement ==
proportlona to number off maratnens)

7/

+ Editorial (A.Schmermund): Selection
bias?




EX ATHLETE

Gjermund Eggen

.......
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neAge VED)

Roskamm 64 * 28 55
Grimby. 66 * 55 4l
Pyorala 67 * el
Reindell 85 33 5l 55
\/ollmer-Larsen* 89 :
Murayama 76
Dickhut 85 active
" \not active
Hoglund 86%
Sivertssen 94
| Pelliccia. 02 40

“ Luthi 08* 63

Bjornstad 09 30
(*: not baseline data)

RIGHT VENTRICLE:NO BASELINE DATA
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— = VSIGUi (EVED GRS 25
LAY LVEDG), IVSE=> VS Gl
EKGRYPY
—/JLVEDd




+ 280/5000rmale athl/ SEpPt=iiZy
LVVDd>60

+ 120/280 stopped! training>1vyear:

+40/120 willing to participate(2SHighis
tr) ’\\

+Mean age 35

« Time since competition: 5,6 YIS

+LVEDd 6157, sept 12—10, 1



+ Controls
Vete:ran cyclists:|LVEDd?
Ex- oyﬁllsts LVEDd — VS

A= 7

Vollmer-Larsen A
Acta Physiol Scand 198€S



ECG IN OLYMPIC ATHLETES (TOKYO 1964)
(Murayama 1980)

4 . 8 o
years after ceasing active training
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27 52 HR —
Baldesberger 06+ 62 62 BIGCKS)afilay Al
X VS| Gl
Bjornstad 09 30 39 Blocks |, HR=

1
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(*: not baseline data)
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VIATERIAESIVIEINS ©IDIS

+ 30 TOP ENDURANCE ANHEERES
(skiers, runners), SO0Y%EFEMALES

(32 INVITED), MEANTAGE 25 YEARS) 12
INTERNATIONAL CHAMPIONS, 10
INTERNATIONAL LEVEL, 8 NANIONAIE
LEVEL (Start of systematic trainingrat 1’5
years)

+ 100% FOLLOW UP 15 YEARS (i
EXCLUDED FROM ECHO STATISTICS DUE
TO PREGNANCY)

+ Clin. ECG, 24h ECG, echo (also with
doppler on follow up)
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+Weight 65—686 kg
+ Training hours/week
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ale: )
- (Fen ]319:10,5—8,6)
(Al stopped competi '
years previously)



Table 1. Standard ECG at baseline (competing) and follow-up (re-
tired from competitions) (n = 28)

Baseline Follow-up
Heart rate, bpm 535%9.8 554%114
PQ, s 0.168 £0.020 0.169+0.023
QRS duration 0.088 +0.011 0.091 £0.091*
ST elevation, mm 1.8+0.8 1.35+£0.6**
Sokolow Index, mm 28.6+9.9 2521 7.6"

*p < 0.05, ** p < 0.01 baseline vs. follow-up.




Table 2. Holter ECG at baseline and follow-up (n = 28)

Baseline Follow-up
Highest heart rate, bpm 133.4+173  1265%16.8*
Lowest heart rate, bpm 392+£50  400%5.1
Mean heart rate, bpm 60590  625%77
Ventricular ectopic beats, n/h 04£08 3.8+ 10

*p <0.05 baseline vs. follow-up.

Bjgrnstad H et al Cardiology 2009;112:234-241
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Fig. 1. Heart rate of top athletes in competing age (25 years) (Illl)
(n = 30) and at 15 years’ follow-up ([J) (n = 29), and in sedentary
control subjects 25 years of age (A) (n = 30). * p < 0.05, * p <
0.001, athletes at competing age vs. follow-up.

Bjgrnstad H et al. Cardiology 200;112:234-241




Follow URESATAVERIGECKSHGS I

+ BASELINE VS FOLEEOVATP:

+ 2 subj. AV bl gr 2(lengest paltiser 2/45SEE)
« 1 = AV Dlock: grade IN ((P@>0) 22 SEE)
+ 3 “  SA block longest patse 3jis =

+ ALL REGRESSED on follow tp: ((Mest
episodes of block at baseline occlkrred
during night )

+ FOLLOW UP: 1 new subject had ardropped
beat (pause 2,1 sec) and 1 new subject
one episode of SAblock/nodal rhythm
(pause 1,9 sec)
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>1OO \'/PBs LVM1 vs <100 VPBs,but EF=
/

« Heart rate variability high' compared.to
- normal values



Table 3. Echocardiographic parameters at baseline and at follow-up in total group (n = 29), males (15) and fe-
males (14)

Total Males Females

baseline follow-up baseline follow-up baseline follow-up
LVIDd, mm 52037 54.6 2.6 *** 53913 55512 5004 53.6 & 3¢
IVSd, mm 97x11 96x15 1031 10.6%1 9.1%1 85%1
LVPWd, mm 10.0+1.4 9.3 15" 1081 10 2kE* 9.1x1 84x1*
MWT, mm 99+1.2 9.5+ 1.4* 10,61 104%1 9.1x1 8.4x1
RWT 038%£0.04 0.35x0.05**  039%0.1 038z%1 0.36x0.04 0.32%0.04*
LVEDV/m?:ml 68.1x£6.2 70.2%6.7 67.8£53 67.7%59 68477 729x7.7%
LVM/m?, g 108.6+194 1069%194 1187%£3.1 1165%43 97873 96.6*4.6
EF, % 60+7 67 £ 6** 62+8 70 £ 6*** 50+7 644
IVRT, ms 74%13 79% 11

LVIDd = Left ventricular internal diameter; IVSd = interventricular septum; LVPWd = left ventricular wall
MW Td = mean wall thickness = (LVPWd +IVSDd) X 0.5; RWT = relative wall thickness =4 X MWTd:LVIDd
LVEDV = left ventricular and diastolic volume; LVEDV = left ventricular end-diastolic volume; LVM = leff
ventricular mass; EF = ejection fraction; d = diastolic; IVRT = isovolumetric relaxation time (baseline: by M-
mode echo/phonocardiography, follow-up: by Doppler).

*p <0.05, ** p < 0.01, *** p < 0.001 baseline vs. follow-up in total group, males and females.




FeleW LR eatai o)
EVellenaiiance azhletes_'

PAaSEeline aata:

Males FElclES
+ Left atr, cm 5,8(0,2) 510 (0)S)
« 7 cm2 22,6(0,19) 20,1(0,5)

W

+Aorta\, cm 3,6(0,7) 3,0(0,8)
. Bas sept,cm/s 8 7(1) 7,5(1,8)

* E/A ratio 1,7
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Nerwegianextatieie:

LV volume unchanged

LV ejection fraction increased
LV diastolic function nermal*
Left atrium slightly’ enlargeds
- Aorﬁ‘cu‘\oot --------- +

+ Heart r\ate unchanged (increased atnight)
+ AV and'SA blocks disappearec

(High HRV. *)

(VPBs: unchanged**)

b
E
b
b

*): Not baseline data **):Different methods:



NORVEGIARFSON/EAISIOIGREX
atnletes: CencItSICNS CRICHANUESIGEZ
years, aitel: SieppIngracCiVerCafEee!:

+ LV volume unchanged.
+ Relative wall thickness reduced
+ LV ejection fraction increased.
+ |V diastolic function" nermail:
+ Left~atrium slightly. enlarged*
+ Aortic root = -———"—-—--
+ Heart rate sign. reduced only:at night
+ AV and SA blocks disappeared.
(High HRV *)
(VPBs: no significant change*>)
*): Not baseline data **):Different methods



Editorial Comment

CARDIOLOGY

Cardiology 2009;112:232-233 Received: March 20, 2008

; Accepted: March 20, 2008
DOI: 10.1159/000151434 Published online: August 19,2008

Cardiac Impact of Long-Term Endurance
Training: Negligible or Negative?

C.H. Attenhofer Jost* R.Jenni®

Cardiovascular Center Ziirich, Klinik Im Park, and " Division of Cardiology, University Hospital, Zirich, Switzerland
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ollow tprstuely:BaluEShETTET

+ No baselinefdata

+ /1% used pror
carreer
/

+ Increased a.fib./flutter (105 Vs
0%, proportional’ tornUmber o bicycle
years),ventr.tach.( 15% 501, SIAUS L
disease (10% vs 2%)

+ LV mass and LA volume correlated to
total (lifelong)amount of traini/ng

but only LA and LVEDV sign. higher thar
ctr



CoRcItSIoNS

+ Master athiletes:

Increased |efit atrialtveltmerandN et
ventricular volume anad mass: Diastelic
function: slightly: better thanrage-matched
controls(?)

Increased atrial fibrillation) probpabpliyialse
SA blocks and ventrictlar arrhythmias

+ Ex-top athletes:Increased et atral
and probably ventricular volumes.
Increased arhythmias?(Right Ventriclesnot
baseline data)

+ Reduced mortality by training.
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(x 1000)

Luthi 2008



Table 5 Comparison of ventricular arrhythmias

Controls
(n = 62)

P-value

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

Number of subjects with 28 (45)
VPCs, n (9%)

Number of VPCs per 24 h

Total 337 + 1054
Median (range) 32 (0—-7780)
None/rare VPCs 49
Occasional VPCs 10
Frequent VPCs 3
Couplets of VPC
Mean 12 4+ 72
Median (range) O (0O-569)
Subjects with VT 2 (15%6)

22 (35)

390 + 1211
67 (0—7792)
48

10

4

8 + 33
0 (0-222)
2 (3%)

0.59°

0.70*

0.05

FAs, former athletes VPCs; ventricular premature complexes; VT, ventricular

tachycardia.
*Mann-—-Whitney test




Table 4 Supraventricular arrhythmias

FAs Controls P-value
(n = 62) (n = 62)
Atrial premature complexes per 24 h
Median (range) 18 (0—-2616) 17 (1-6135) 0.35
Atrial premature complexes
None <1/h, n (%) 35 (56) 39 (63)
Rare, n (96) 23 (37) 2 i(31)
Occasional, n (%) 3 (5) 2 (3)
Frequent, n (%) 1 (2) 2 (3)
Number of subjects with 21 (34) 19 (31) 0.82
SVT, n (%)
Number of runs of SVT
Mean O7 &= 1.3 0.7 + 1.4 0.88
Median (range) O (0-7) O (0—-7)

FAs, former athletes; SVT, supraventricular tachycardia.

Baldesberger 2008
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1 LA mL/m2=16.13 + .004 *total number o
80 ; :
j of bicycle kilometres; i
1  Rho=0.40P=0.002 ® I
70
60 - i
E . ®
2 50 - -
= . .
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0] 100 200 300 400 500 600 700 800 900 1000

Total number of bicycle kilometres
(x 1000)

Luthi 2008
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VElelan SKIErS

(‘)

+ 1976:122 (149Nnvited)
+ 2006:738(refused/norrep-ItiydEeac sSis)
+ 2006: dge ey earss =S aib(&o),
GroupI 331 5L 59 aCler)
SN o — 504
” FII 8 89 225)
uTota/ /78 70 4 15(87)
*:mean 6,9 hours/week

(Grimsmo EJCPR 2010)




Masterathletes:Retirement
+ Miki™ Am Heartd |994:9 aYellsits 49
years,stopped tr 2

+ Initial LVV and wall thickness
mcreased VS

sed ntary ctr
+2 yrs .up: wall thickness—, HR4 E/AT



