Physical Activity and Sports

® Pediatric Surgery

* Amsterdam 2016

* ERIK THAULOW



A US.  INTCRNATIONAL  EODNOM
< Sporten oligaan 1.div | Prleagus Chleague  Euleagu Spill MERFOTB 7

DEATH ON THE BASKETBALL COURT ALJAZEERA

[— AMERICA
andslagsspiller de eetler 0 ansna

VG Sporten Q) (L= P -'-“[ NEW é\ ' OPINION  VIDEO

ELECTION 2016 BLALK LIVES MA!

nanen - FLAGSHIP BLOG

* Helstad var lagkamerat: - Sykt tragisk \
. Gamleklumlen ~Vivil alun glemme deg, vennen ( L, Q
ARN Serger over ded fotballspiller (15)

B ** Idrettsleder: - Vi aner ikke hva som skjedde
** Vil vardere kjop v hjertesturter etter disdsfallct

SHOWS 7/ AMERICA TONIGHT / THE FLAGSMHIP

Dgdsfallene som rystet idretten

Alaxancer Dale Oans sjoskersnda dod er et av fere. ofie faiale tifeler av hjernasians
s0M har ramMmet unQe topokiredisutevers

'1(.

B'Great kid, athlete' dies after high school
football game

- Den tyngste dagen for norsk svgmmesp
noensinne [[Tromsd

ey
Tidenes besta narske svemmer Alsxancer Daks Oan (26) docea tirsdag margen

Svemmaran ol furnst 14195 pd taderomsgulvet undsr &n traningsksir | Flagstatt,
Arzona | USA

Svensk fotballspiller dode pa banen

Fotbaispitier Victor Brannstrom (29) gorce comeback for det svenske
ancreivisionsiaget Plied | sormmer Sendag kolapset han pd banen. og Mtk alkdd igjen
boutssheten

€

"

r
-
=t
:.
n
o
=
o
B
®
o~
~
w»n
@
=
@
-
=]
@
1d

I*oige svenske medier falt
fothadispieren plutseliy om pa

dade plutselig :::!:::\:mn:::“" <
il 7 p ‘

ettarmiddag =

“'  The biggest killer of young athletes: Sudden  Norske idrettsstjerner som dec R
0 20  cardiac arrest Grusomt. En forferdelig traged USSSSK: putdeisn e

svatet iiretina y - 2 Kismpehra zt ham il prove



CHD and Physical Activity

®* Few restrictions on physical activity in
CHD patients in Norway

® Arrhythmias, severe heart failure and
PHT are relative contraindications

® Injury related to collision has to be
remembered



CHD and Physical Activity

® Recommendations
® Clinical history, warning episodes

® Specific lesions or situations



Cardiopulmonary exercise testing
iIn GUCH

®* Long warm-up periods improve exercise capacity

®* Most GUCH patients know when to stop exercise.

® An exercise-test has severa

®* Family members should be
exercise-testing

aims

present during

® It Is important to direct GUCH patients to realistic

Sports
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monitoring, and exercisc testing. For patients in whom data
arc unclear with regard to hemodynamic abnormalities or
ventricular function, cardiac catheterization may be
necessary.

Recommendations:

1. Selected patients can engage in low and moderate
static/low dynamic competitive sports (classes [A and
ITA) provided there is:

e Mild or no cardiac chamber enlargement on chest
radiograph, echocardiography, or CMR
No hi\((n_\' of atrial flutter, ‘~upl".l\'cntricular l;lc]l)'-
cardia, or ventricular tachyarm;thmia

¢ No history of syncope or other carliac symptoms
A normal exercise test defined as norma! duration,
\"Ul'klﬂi\ll, ]]Ci‘l't rate, l:L‘(_;, i\"d hli)od Pl\\\\“rc
response for age and gender.

Patients not in this category require an individual-

ized exercise prescription.

Postoperative arterial switch for TGA. A significant co-
hort of patients have had arterial switch repair of TGA and
arc now old cnough to engage in competitive sports. Thesc
paticnts have a low prevalence of ventricular dysfunction,
arrhythmia with symptoms, and hemodynamic scquclac
(with the possible exception of pulmonary artery or anasto-
motic stenosis and ncoaortic root dilation). Only limited
exercise data arc available.

Recommendations:

1. Athletes with normal ventricular function, normal
exercise test, and no atrial or ventricular tachyar-
rhythmias can participate in all sports.

Athletes with more than mild hemodynamic abnor-
malities or ventricular dysfunction can participate in
low and moderate static/low dynamic competitive
sports (classes 1A, IB, IC, and I1A), provided that

their exercise test is normal.

Congenitally corrected transposition of the great arteries
(CCTGA). Usually, CCTGA is associated with other
congenital malformations of the heart, such as ventricular
septal defect, pulmonary stenosis, and systemic AV valve
abnormalitics, which may dictate the level of participation
in competitive sports. Thesc paticnts arc at risk for devel-
opment of supraventricular tachycardia and spontancous

AV block.
Recommendations:

1. Asymptomatic patients with CCTGA without other
cardiac abnormalities may be eligible for participa-
tion in class IA and IIA sports if there is no systemic
ventricle enlargement, no evidence of atrial or ven-
tricular tachyarrhythmia on ambulatory ECG moni-

Graham, Jr. et al. 1331
Task Force 2: Congenital Heart Disease

Periodic re-evaluation is important to detect devel-
opment of arrhythmias and deterioration of systemic
(right) ventricular function and systemic (tricuspid)
AV valve regurgitation. In particular, sports with a
large static component (classes IITA, IIIB, HIC)
such as power weightlifting are not recommended.

Postoperative Fontan operation. The Fontan operation is
characterized by systemic venous return bypassing the right
ventricle. The operation is used for the long-term palliation
of patients with tricuspid atresia or other complex types of
single ventricle. Although many paticnts improve clinically
after the Fontan operation, they usually have limited cxer-
cise capacity and reduced cardiac output at rest and during
exercise (13). postnpcr;\ti\'c z\rrh_\‘thmi.\s have been associ-
ated with significant morbidity and mortality. Diagnostic
cvaluation before sports participation should include a chest
radiograph, ECG, cchocardiography or CMR, and excrcise
tes*ing with oxygen saturations.

Recomme ~dations:

1. Athletes ca: varticipate in low-intensity competitive
sports (class 1A}

2. Athletes can engage in « INECOMmMendations:

normal ventricular funcil

Pucins wnomaly. Awestd ], Selected patients can engage in low and moderate

severity of this malformation
variable degrees of tricuspid 1
cnlargement caused by a malfc
valve. Cyanosis may be presc
shunting. Even mild cases may
arrhythmias. Severe cases can
disability and increased risk fo

Recommendations:

1. Athletes with a mild expr
without cyanosis, with n«
and with no evidence of :
rhythmias can participate
Athletes with tricuspid
severity can participate i
sports (class IA) if there i
on ambulatory ECG He
isolated premature contr:
Athletes with severe Ebst
from all sports participati
repair, Iu\\'—intcnsit}‘ com|
be permitted if tricuspid

echocardiography is not
symptomatic atrial or v

are not present on ambul

AHA 2005

static/low dynamic competitive sports (classes IA and
ITA) provided there is:
e Mild or no cardiac chamber enlargement on chest
radiograph, echocardiography, or CMR
e No history of atrial flutter, supraventricular tachy-
cardia, or ventricular tachyarrhythmia
¢ No history of syncope or other cardiac symptoms
e A normal exercise test defined as normal duration,
workload, heart rate, ECG, and blood pressure
response for age and gender.
wild, cudine chamber s 9 Patients not in this category require an individual-
ized exercise prescription.
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EXERCISE and RISK

® Arrhythmias
— Postoperative arrhythmias
— Long QTc- syndrome
— ARVC

— Catecholaminergic arrhythmias



Exercise and arrythmias in GUCH
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EXERCISE and RISK

® Cardiac Output failure
— LVOTO, AS, CoA
— Preload failure (PHT, Senning)
— Cardiomyopathy
— Myocardial ischemia
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Surgery of the
Chest, edn 5.
Saunders: 1990




Coronary Artery Compression




Perfusion Score

+20 pts CCTGA (15 yrs)



FONTAN CIRCULATION

Divided
subclavian-
PA shuntl

Cavopulmonary

connections



Exercise testing
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VSD-repaired
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Neurology and CHD

Balance

*
*
*
*
o
(o
o
(o
2

CHD n=65 Healthy n=367



GUCH. Effect of training

Maximum Oxygen Uptake

25
Training group 24,3
24 - —=— Control group
23 -
22 222 - 221
21,8
21
20

Test 1 Test 2
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94 3871 live births
Norway 1994-2009

——» 932599 without CHD

\ 4

11272 (1.2%) with CHDs

49 (0.4%) emigrants <
2 years of age

600 (5.3%) non
——— operative death <2
years of age

164 (1.5%) operative

deaths

A 4

10459 (92.8%) surviving 2 years
of age and without later operative
death

10275 (98.2%) living
children

106 (1.0%) emigrants
—————— 122 years of age (lost to
follow-up)

) |

78 (0.7%) non-operative deaths 22
years of age




71 non-operative defects after 2
years of age in the Oslo University
Hospital's clinical registry for
congenital heart defects

-

8 reclassified

y

61 non-operative deaths after 2
years of age

> 44 non-sudden deaths

A J

19 (30%) sudden deaths

——»

12 non-cardiac sudden

deaths

Y

7 (37%) cardiac sudden deaths

—————»

7 deaths not related to

physical activity

v

0 deaths related to
physical activity




19 sudden unexpected deaths:

- 5 acute infections

7 probable cardiac deaths:

During physical activity? ol




Missed cases because of resuscitation?

- Data check for cardiac arrest- 2 cases
resuscitated during sports

« 2 cases with ICD: no events
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Conclusions:

- Sudden unexpected death was rare among
children 2—-18 years old with CHDs

- Comorbidity was common among those who died

- Sudden unexpected death rarely occurs during
physical activity in children with CHDs



CHD and Physical Activity

®* Few restrictions on physical activity in
CHD patients

® Arrhythmias, severe heart failure and
PHT are relative contraindications

® Injury related to collision has to be
remembered



