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Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?Why Exercise Guideline is needed ?

� Physical inactivity-associated CV & other disease

� Overprotection is common in children c CHD
→ Sedentary lifestyle c diminished physical work capacity

� Perception & motor activity are ass c 
physical, emotional, psychological & cognitive development 
-> should not be discouraged !

� If restriction of execise is needed, information should be 
given at early adolescent stage (10-12yrs)

� Pts c certain CHD may be at increased risk on exercise
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� Exercise recommendation for 

CHD pts

• 1985 - 16th Bethesda conference
• 1994 - 26th Bethesda conference

report
• 2005 - ESC Report
→ not applied to recreational or 

leisure sports activities
• 2006 - Consensus report including  

‘leisure sports’

� Competitive athletes
• Amateur or professional
• Regular exercise training
• High premium on athletic excellence 

and achievements in official sports 
competition

� Recommendations for ‘leisure’

‘recreational’ or sports are 

difficult to state
• Diversity  of   individual  state, 

response to exercise, ass. residua

• Lacking of evidence
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Classification of ExerciseClassification of ExerciseClassification of ExerciseClassification of ExerciseClassification of ExerciseClassification of ExerciseClassification of ExerciseClassification of Exercise

� Competitive  Competitive  Competitive  Competitive  vsvsvsvs RecreationalRecreationalRecreationalRecreational

� Isotonic (dynamic)   Isotonic (dynamic)   Isotonic (dynamic)   Isotonic (dynamic)   vsvsvsvs Isometric (static)       Isometric (static)       Isometric (static)       Isometric (static)       
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CompetitiveCompetitive RecreationalRecreational

requires vigorous, systematic trainingrequires vigorous, systematic training Not requiresNot requires

physically, emotionally demandingphysically, emotionally demanding less demandingless demanding

higher desire to win / achievehigher desire to win / achieve lessless

No (little) No (little) lattitudelattitude of judging to stopof judging to stop

-------- Classification of Exercise (I) Classification of Exercise (I) Classification of Exercise (I) Classification of Exercise (I) Classification of Exercise (I) Classification of Exercise (I) Classification of Exercise (I) Classification of Exercise (I) --------
: Competitive   vs Recreational

→→→→→→→→ Overlap is common !! Overlap is common !! 
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Isotonic (Dynamic) Isometric (Static)

rhythmic contractionrhythmic contraction sudden contractionsudden contraction

small forcesmall force large forcelarge force

steady state (+)steady state (+) steady state (steady state (--))

CO, SV, O2 consumption CO, SV, O2 consumption ↑↑↑↑↑↑↑↑ small changesmall change

systsyst BPBP↑↑↑↑↑↑↑↑ but unchanged but unchanged mBPmBP systsyst, , diasdias, , mBPmBP ↑↑↑↑↑↑↑↑

volume overloadvolume overload pressure overloadpressure overload

Amenable to controlAmenable to control not amenable to controlnot amenable to control

-------- Classification of Exercise (II) Classification of Exercise (II) Classification of Exercise (II) Classification of Exercise (II) Classification of Exercise (II) Classification of Exercise (II) Classification of Exercise (II) Classification of Exercise (II) --------
: Isotonic (Dynamic)   vs Isometric (Static)

→→→→→→→→ Overlap is common !! Overlap is common !! 
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Considerations to Determine RecommendationsConsiderations to Determine RecommendationsConsiderations to Determine RecommendationsConsiderations to Determine RecommendationsConsiderations to Determine RecommendationsConsiderations to Determine RecommendationsConsiderations to Determine RecommendationsConsiderations to Determine Recommendations

�� PatientPatient

•• Severity of CV abnormalitySeverity of CV abnormality

•• Physiologic consequences of abnormalityPhysiologic consequences of abnormality

•• PsychologicPsychologic response to training & competitionresponse to training & competition

→→ should be should be modified by judgment of physicianmodified by judgment of physician

�� ExerciseExercise

• Type / duration / intensity of exercise

• Risk of bodily collision

• Training program for given sports

• Emotional response to the activity

• Risk of syncope : athlete / spectator / bystander
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A. Low Isotonic B. Moderate Isotonic C. High Isotonic

I. Low Isometric Billiards Baseball Badminton

Bowling Softball Cross-country skiing (classic)

Cricket Table tennis Field hockey*

Golf Tennis (doubles) Race walking

Riflery Volleyball Racquetball

Running (long distance)

Soccer*

Squash

Tennis (singles)

II. Mod.  Isometric Archery Fencing Basketball*

Auto racing*† Field events (jumping) Ice hockey*

Diving*† Figure skating* Cross-country skiing (skating)

Equestrian*† Football (American)* Football (Australian)*

Motorcycling*† Rodeoing*† Lacrosse*

Rugby* Running (middle distance)

Running (sprint) Swimming

Surfing*† Team handball

Synchronized swimming†

III. High Isometric Bobsledding*† Body building*† Boxing*

Field events (throwing) Downhill skiing*† Canoeing/kayaking

Gymnastics*† Wrestling* Cycling*†

Karate/Judo* Decathlon

Sailing Rowing

Rock climbing*† Speed skating

Water skiing*†

Weight lifting*†

Windsurfing*†

*: danger of bodily collision, † ; increased risk if syncope occurs

Classification of SportsClassification of Sports
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Table 1.  Classification of sports (EurEur Heart J 2005;26:1422Heart J 2005;26:1422--45)45)

Adapted and modified after Mitchell et al.5, aDanger of bodily collision.  bIncreased risk if syncope occurs.

Boxinga

Canoeing, Kayaking

Cyclinga,b

Decathlon

Rowing

Speed skating

Triathlona,b

Body buildinga

Downhill skiinga,b

Wrestlinga

Snow boardinga,b

Bobsleddinga,b

Field events (throwing)

Lugea,b

Rock climbinga,b

Waterskiinga,b

Weight liftinga

Windsurfinga,b

III. High static

Basketballa

Biathlon

Ice hockeya

Field hockeya

Rugbya

Soccera

Cross-country skiing (skating)

Running (mid/long)

Swimming

Tennis (single)

Team handballa

Field events (jumping)

Figure skatinga

Lacrossea

Running (sprint)

Auto racinga,b

Divingb

Equestriana,b

Motorcyclinga,b

Gymnasticsa

Karate/Judoa

Sailing

Archering

II. Moderate static

Badminton

Race walking

Running (marathon)

Cross-country skiing (classic)

Squasha

Fencing

Table tennis

Tennis (doubles)

Volleyball

Baseballa/softballa

Bowling

Cricket

Golf

Riflery

I. Low static

C. High dynamicB. Moderate dynamicA. Low dynamic
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Evaluation & FollowEvaluation & FollowEvaluation & FollowEvaluation & FollowEvaluation & FollowEvaluation & FollowEvaluation & FollowEvaluation & Follow--------upupupupupupupup
EurEur Heart J. 2005;26:1422Heart J. 2005;26:1422--4545

� Evaluation

• Hx / PE / NYHA FC / ECG / CXR / Echo / ET  for all PoCHD

• MRI for APVR / CoA / TOF (other disease for RV fnc)

• 24hr Holter for moderate AS / TOF

� Follow-up

• Yearly for most diseases

• Not needed for PDA

• F/U q 6mo for moderate PS / moderate AS

• Complete reassessment every 2nd yr for CoA / TOF
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Recommendation for Eligibility (I)Recommendation for Eligibility (I)Recommendation for Eligibility (I)Recommendation for Eligibility (I)Recommendation for Eligibility (I)Recommendation for Eligibility (I)Recommendation for Eligibility (I)Recommendation for Eligibility (I)
EurEur Heart J. 2005;26:1422Heart J. 2005;26:1422--4545

� Begin exercise at 6mo postop

� Simple disease : PDA / ASD / VSD

all sports if no pulm HiBP, arrhythmia, vent dysfunction

� AVSD : all sports if no significant AVVI, SAS, NL gas exchange

� APVR : all sports if no significant pulm / syst venous obstruction, 

no pulm HiBP, atrial arrhythmia

� PS, mild (dP<30mmHg) :

all sports if NL RV, ECG, no significant arrhythmia, mild RVH

� PS, moderate (30<dP<50) : 

low~mod dynamic, low static (IA, IB) if NL RV, ECG, mild RVH

� AS, mild (mdP<21mmHg) : 

all sports except high ststic & dynamic (III, C),  if no arrhythmia, 

syncope, dizziness, angina

� AS, moderate (21<mdP<49) :   low dynamic & static (IA)
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Recommendation for Eligibility (II)Recommendation for Eligibility (II)Recommendation for Eligibility (II)Recommendation for Eligibility (II)Recommendation for Eligibility (II)Recommendation for Eligibility (II)Recommendation for Eligibility (II)Recommendation for Eligibility (II)
EurEur Heart J. 2005;26:1422Heart J. 2005;26:1422--4545

� CoA* :    low~mod dynamic & static (IA,B + IIA,B) if dP<21mmHg,   

peak exBP <231mmHg, No Ex-ECG ischemia, LV overload

� TOF* : 

low~mod dynamic & static (IA,B + IIA,B) if ≤≤≤≤mild RVOTO, PR, 

no arrhythmia, (near) NL BV function

low static & dynamic (IA) if mod residual with RVP<50% SVP, 

residual VSD, mod PR, but NL BV function

� TGA : 

all sports except high ststic & dynamic (III, C),  if ≤≤≤≤mild neo-AI, 

no significant PS, no ischemia/arrhythmia on Ex-ECG

* : interposed graft or conduit should avoid sport c bodily collision
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Guideline for Guideline for Guideline for Guideline for Guideline for Guideline for Guideline for Guideline for ‘‘Leisure SportsLeisure SportsLeisure SportsLeisure SportsLeisure SportsLeisure SportsLeisure SportsLeisure Sports’’ ????????



YonseiYonsei Pediatric CardiologyPediatric Cardiology

Eligibility & Recommendation for SportsEligibility & Recommendation for SportsEligibility & Recommendation for SportsEligibility & Recommendation for SportsEligibility & Recommendation for SportsEligibility & Recommendation for SportsEligibility & Recommendation for SportsEligibility & Recommendation for Sports
Eur J Cardiovasc Prev Rehabil 2006;13:293-9
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Recommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for Sports Participation (I)Participation (I)Participation (I)Participation (I)Participation (I)Participation (I)Participation (I)Participation (I)
Eur J Cardiovasc Prev Rehabil 2006;13:293-9

a : interposed graft or conduit should avoid sport c bodily collision
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Recommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for SportsRecommendation for Sports Participation (II)Participation (II)Participation (II)Participation (II)Participation (II)Participation (II)Participation (II)Participation (II)
Eur J Cardiovasc Prev Rehabil 2006;13:293-9

a : interposed graft, conduit or on anticoagulants should avoid sport with 

bodily collision,  b : No competitive sports
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WhatWhatWhatWhatWhatWhatWhatWhat’’s different?s different?s different?s different?s different?s different?s different?s different?
Eur J Cardiovasc Prev Rehabil 2006;13:293-9

� All pt c CHD should be followed on a regular basis

→→→→ but no need for specific F/U in pts only participating in leisure

sports

→→→→ for competitive sports, structured reassessment every year

� Prepubertal children need no restrictions in physical activity

� Regular exercise at a recommended level should be encouraged

→→→→ tailored advice to each individual is needed
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Mouth Piece

Blood 

Pressure

Cardiopulmonary Exercise Test (CPX)Cardiopulmonary Exercise Test (CPX)

EKG

Treadmill

Gas Analyzer

How to make a tailored recommendation ?How to make a tailored recommendation ?How to make a tailored recommendation ?How to make a tailored recommendation ?How to make a tailored recommendation ?How to make a tailored recommendation ?How to make a tailored recommendation ?How to make a tailored recommendation ?
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Type of D
isease 

Type of D
isease 

& Surgery

& Surgery
Result after operation

Conduits

Mech. Valves

Pace Makers

ConduitsConduits

Mech. ValvesMech. Valves

Pace MakersPace MakersPulmonary

Pulmonary
Vascular

Vascular
Resistance

Resistance

Dysfunction of the Dysfunction of the 

ValvesValves
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ConclusionConclusionConclusionConclusionConclusionConclusionConclusionConclusion

�Exercise has positive effect on both physical and Exercise has positive effect on both physical and Exercise has positive effect on both physical and Exercise has positive effect on both physical and 
mental health, and exercise should be restricted in mental health, and exercise should be restricted in mental health, and exercise should be restricted in mental health, and exercise should be restricted in 
only those patients who are likely to carry risk from only those patients who are likely to carry risk from only those patients who are likely to carry risk from only those patients who are likely to carry risk from 
exercise.exercise.exercise.exercise.

�It is impossible to state recommendations that are It is impossible to state recommendations that are It is impossible to state recommendations that are It is impossible to state recommendations that are 
valid in all patient after operation of CHD. valid in all patient after operation of CHD. valid in all patient after operation of CHD. valid in all patient after operation of CHD. 

�Examining physician should tailor the Examining physician should tailor the Examining physician should tailor the Examining physician should tailor the 
recommendations to each individual patient on the recommendations to each individual patient on the recommendations to each individual patient on the recommendations to each individual patient on the 
appropriate basis. appropriate basis. appropriate basis. appropriate basis. 
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Thank you Thank you 

for your attention !!for your attention !!


