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edarning Objectives

ne recommended cardiovascular
gies for athletes during the PPE
ance of positive findings in
story and physical

the most common causes of sudden
death in athletes

imiliar with some of the issues of including
’G as it pertains to athletes






er drugs, other issues
itness levels
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PHYSICAL
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Asmcrn Acaerm of Prdustrcs
erican Academy of Family Physicians
erican Academy of Pediatrics
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AMSSM
AOSSM
American Osteopathic Academy of Sports Medicine



ning of PPE

to reporting date

evaluation



s often omit important information;
39% of time did histories match

Bratton Sports Med 1997:24(5)



Istory

ic injury, illness or conditions
nd surgeries



1ISTOry- Cont

including asthma, EIA)

enstrual history



AHIA Cardiovascular Screening

ory”*
pain/discomfort
e /near syncope

«cessive and of ise unexplained, dyspnea/fatigue
ciated with exercise

ious recognition of a precordial murmur

ated systemic blood pressure

plained seizure, heart infection, Kawasaki’'s dz*
= Restricted from participation in sports in the past
= Ever had prior testing for the heart

*Maron et al Circ vi15(12) 2007, pp 1643-1655
¢ PPE Monograph 4t Ed 2010



AHA Cardiovascular Screening

(sudden or otherwise) before age 50
sease in 1° relatives

lisease in a close relative aged < 50

cific knowledge of certain cardiac conditions in family
bers: hypertrophic or dilated cardiomyopathy, long-

yndrome, Marfan’s syndrome, or clinically important
hythmias

‘family history of unexpected or unexplained sudden
death, drowning or near drowning, unexplained motor
vehicle accident, unexplained seizures, or SIDS*

*Maron et al Circ vi15(12) 2007, pp 1643-1655
¢ PPE Monograph 4th Ed



PE Quiz

llowing is not a recommended
hysical exam?

ion in the supine and

nding positio
y pulses

ssing for stigmata of Marfan’s syndrome
ial BP measurement

tion of femoral pulses



Maron et al Circ v115(12) 2007, pp 1643-1655



ence of SCD

lence of CV lesions that
ose young athletes to SCD is
letes)*

*Maron B et al Cird 2007; 115:1643-55.



]*e‘o ence of SCD

of age), joggers or marathon

ry (18-35 ) 1:9000%
A athletes 1:43,770 ***

lerz 2009;34:259-66
' kart RE, et al. Ann Intern Med. 2004

*** Harmon et al Circ 2011 v 123



uestion

on cause of sudden cardiac
ounger than 35 years old is:

’s Syndrome



CV SCD Among US Athletes <40y
| 1980 -2006

40 B HCM

35 M Cor Anom alies
B Poss HCM

30 B Myocarditis

25 B ARYC

M lon channel
20 B MVP
15 B LAD bridging
B CAD
10 M Aortic rupture
g WAS
U Dilated CM
0 WPW
Data fram Maron et al Circ 2009 Other

N=1U4Y4

Courtesy of John Difiore and American Academy of Family Physicians



Question

mon cause of sudden cardiac
ounger than 35 years old is:

anomalies

hy



e

uses of Sudden Death

> 35 y.0.)- Coronary artery disease

Unexplained

Seguired
Valvular Disease

Coronary
Artery
Disease
~80%

> 35 YEARS OLD



ises of Sudden Death

Most common cause of SD
33% of cases*

enetic disorder of cardiac
roteins with hypertrophy
usually of interventricular

eptum

mptoms:

Asymptomatic

Exertional fatigue

Chest pain

Palpitations

o Syncope

o Sudden death

*Drezner et al Curr Sp Med Rep 9(2) 2010
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sauses of Sudden Death

oronary

[CA

he left cc
S A from rig
ary sinus

ommon anomaly
of left main
right anterior

us of Valsalva

7% of causes of SCD
in US*

*Maron BJ, et al Circ. 2009; 119:1085-92.




- curves, pectus defor
hnodactly

ar- ectopic lens

o with HCM, best reason to do a PPE since
1S seen on PPE

_ Dx made by Ghent Criteria
- = 3% of SCD*

*Curr Sp Med Rep 9(2) 2010



Chan nelopathies

ative sudden unexplained death
due to primary cardiac electrical
nnel disorders

hannel disorders is

ted 3% of autopsy-negative SUD in U.S. athletes

tralia, autopsy-negative SUD represents
ximately 30% of SCD in individuals <35 yo

— U.S. military recruits, autopsy-negative SUD accounts
for 35% of nontraumatic exercise-related SCD

*Schimpf R et al Herz 2009;34:281-8



1annelopathies

, drowning or near drowning, unexplained motor
vehicle accident, unexplained seizures, or SIDS

*Pigozzi F et al Clin Sports Med 27 (2008) 153-181



keletal History

nighest risk during activity
regarding fractures, joint

old records



2hysical Examination



rev’ @ another time

1dth should be 20%

an diam. of limb;

ould encompass 2/3
cumference



ion

Examinat

SiCe

™

)







cal Examination

nted lesions- refer if any suspicious



5 self testicular exam

atinely done
» If performed, make sure present and descended
- *» Check for masses and size



| Examination



s stigmata?



ysical Examination

have a murmur®

obstruction & ¥ murmur

~ Valsalva N obstru N murmur

Maron BJ Lancet. 1997; 350:127-33



ory of fatiguability, syncope, FH of SCD etc.



's Stigmata

urves
eformities

dactly
d thumb sign
bility of joints



S Syndrome- Stigmata

einberg Sign
: Walker-Murdoch Sign



Viarfan's Syndrome




-emale athlete

Ng more

a of hands

nt 1ssues

alignment




loskeletal Examination

)2 % sensitive for significant MS

0 a 2 minute ortho
ROV, strength testing,

story 1s negt1 Ve
for inspection o
int (in)stability

tory or screen is positive, more focused

exam or sport-specific exam for “stressed”
joints

*Gomez Am | Dis Child 1993,147(10)1109-1113



Visculoskeletal Examination

From: Preparticipation Evaluation Manual



Vitisculoskeletal Examination

From: Preparticipation Evaluation Manual




usculoskeletal Examination

From: Preparticipation Evaluation Manual



Miisculoskeletal Examination

From: Preparticipation Evaluation Manual



ate history of multiple concussions with cranial
s, cerebellar, and cognitive function testing






Cardiac Screening

@ Original Artist
Reproductionerights obtainable from
wiwwy. CartoonStock.com

You were right: There's a needle in this haystack...



1on on CV Screening with
ECG

2005 the International Olympic

ndorsement includes using a standard 12-
'ECG in addition to a detailed history and
rsical examination for screening all young
competitive athletes



n Experience

006 JAMA 2006:296; 1593-1601
ilence with 42,386 athletes

to cardiomyopathy

f athletes DQ’ed from competition for
ially lethal cardiovascular lesions

iac disorder
- — 7% false positive rate



Experience

NEJM 1998; 339:364-9

otes who underwent PPE

an H&P detect



tion on Screening with
ECG

vanel agreed that non-invasive

s the ECG can improve the
or of the H&PP, but concluded
| ale the ECG was not feasible or
~ommended in the context of mass, universal
ening in the United States

prevalence of disease

> Add

sitivity?

false positive rate

— Poor cost-effectiveness

— Lack of clinicians to interpret the results

— Sheer size of cohort in US compared to Italy

Maron et al Circ 2007; 115:1643-455



JATIICOI Card;2012(60);22,2271- 6

VIEWPOINT AND COMMENTARY

Preventing Sudden Death of
Athletes With Electrocardiographic Screening
What Is the Absolute Benefit and How Much Will it Cost?

i Amir Halkin, MD, Arie Steinvil, MD, Raphael Rosso, MD, Armon Adler, MD,
‘ Un Rozovski, MD, Sami Viskin, MD

20 year program would cost between $51 and
$69 billion

m Would save 4813 lives

= Cost per life saved is in range of $10.6 and
$14.4 million



[ATIONS OF THE ECG

negative ECG in the detection
d by the 20% of individuals
normal or only mildly

cannot reliably detect coronary artery
lies and disorders asso with aortic
tion

Additionally, the ECG requires a skilled and

experienced examiner for accurate
interpretation

*Battle RW et al Clin Sports Med 30 (2011) 503—-524



I TATIONS OF THE ECG

ericans have thicker walls

ifferent sports will have different
hysiological changes

ales have more abnormalities than females




type I (Wenkebach 2°AVB
ete RBBB

epolarization (ST elevation, J-point elevation,
W or terminal QRS slurring)

QRS voltage for LVH (Except QRS voltage for LVH
AND any non-voltage criteria for LVH such as LAE,
LAD, ST-segment depression, T-wave inversion, or
pathologic é waves




ning-Related ECG
Changes

RV hypertrophy

Ventricular pre-
excitation

1 Complete LBBB or
- RBBB

Long- or short QT
interval

( Brugada-like early
1 RAD/ left posterior repolarization

- hemi-block










ning Clearance

reased risk of injury?
pant being placed at increased

fe participation?
lete safely participate in other sports?



_learance

urther evaluation



‘PE Quiz



Conditions Resulting In
Restriction

601

50+

40+

30+
20+
10

0_
Percentage based upon
26,899 evaluations

(10 studies)
EMED EMS BCV

Courtesy of John DiFiori, MD



Clearance

t on:

Conference Guidelines for
bnormalities (Maron B, Zipes D |

=

ical Conditions Affecting Sports Participation
(2008) policy statements


http://www.aap.org/

' Contact/Collision Limited Contact Noncontact
Basketball Baseball Archery
Boxing* Bicycling Badminton
Diving Cheerleading Body building

- Field hockey Canoeing/Kayaking Canoeing/Kayaking (flat water)

~ Football (white water) Crew/Rowing

Flag Fencing Curling
Tackle Field Dancing
Ice hockey High jump Field
Lacrosse Pole vault Discus
Martial arts Floor hockey Javelin
Rodeo Gymnastics Shot put
Rugby Handball Golf
Ski jumping Horseback riding Orienteering
Soccer Racquetball Power lifting
Team handball Skating Race walking
Water polo Ice Riflery
Wrestling In-line Rope jumping
Roller Running
Skiing Sailing
Cross-country Scuba diving

Clearance

Downhill

Strength training

Water Swimming
Softball Table tennis
Squash Tennis
Ultimate Frisbee Track
Volleyball Weight lifting
Windsurfing/Surfing

*Participation not recommended by the AAP. The AAFP, AMSSM, AOASM, and AOSSM have no stand against boxing.

Reprinted with permission from American Academy of Pediatrics Committee on Sports Medicine and Fitness: Medical conditions affecting sports participation.
Pediatrics 1994;94(5):757-760




Clearance

ngh -to-Moderate Intensuty

ngh-to-Moderate Tt High-to-Moderate High-to-Moderate
Dynamic and i st Dynamic and Static and
Low Static Demands Low Dynamic Demands

Badminton Archery
Baseball Auto racing
Basketball Diving
Field hockey Equestrian
Lacrosse Field events (jumping)
Orienteering Field events (throwing)
Ping-pong Gymnastics
Race walking Karate or judo
Racquetball Motorcycling
Soccer ' Rodeoing

: : i Squash Sailing

: 'Watar polé ' Swimming Ski jumping

*Wrestlmg : i Tennis Water skiing

A Volleyball Weight lifting

Low Intensity

Low Dynamic and Low Static Demands

Bowling
Cricket
Curling
Golf

Riflery

*Participation not recommended by the AAP. The AAFP, AMSSM, AOASM, and AOSSM have no stand against boxing.

Reprinted with permission from American Academy of Pediatrics Committee on Sports Medicine and Fitness: Medical conditions affecting sports participation.
Pediatrics 1994:94(5):757-760



ecific
11tions




Conditions- Cardiac

articipation, including static sports
and treat
participate once pressure controlled



SPEcific Conditions- Cardiac

eBlood Pressure, adult values

Table 1. Classification and Management of Blood Pressure for Adults Aged 18 Years or Older

Management®

-

Initial Drug Therapy
BP Systolic Diastolic Lifestyle

.
Classification BP, mm Hg* BP, mm Hg* Modification  Without Compelling Indication With Compelling Indicationst
Marmal : Encourage

Prehypertansion 120-1349 Mo antihypertensive dug Drrugis) for the compelling
indicated indicationst
Stage 1 hypertension 140-159 or : Thiazide-type diuretics for most; Drugis) for the compeling
may consider ACE inhibitor, indications
ARB, B-blocker, CCB, or Other antihypartensive drugs
combination [diuretics, ACE inhibitor, ARB,
- p-blocker, COB) as needed
Stage 2 hypertension =160 or A 2-Drug combination for most Drugis) for the compelling
(usually thiazide-type diurstic indications
and ACE inhibitor or ARB or Other antihypertensive drugs
B-blocker or CCB)S (diuretics, ACE inhibitor, ARB,
p-blocker, CCE} as needad
Abbreniations: ACE, angiolensin-converting eneyme; ARB, angiotensin-receptor blocker; BP, Blood pressure; CCEB, calcium channe blocker,
*Treatment determinad by highest BF category.
15ee Table 6.
I Treal patients with chronic Kdney disease or disbeles e BP goal of less (han 130780 mem Hg.
Sinitial comibined therapy should be used cautiously in those at risk for orthostatic hvpotension.




uestion

ale has a BP that is at the 95t
ge. His PPE clearance should
blood pressure is below









ypecific Conditions- Derm

ove until lesions have been treated and
1, especially in contact and mat sports



‘Conditions- Eye

: if vision >20/40 in one eye
sports O olycarbonate protection

e clearance individua



specific Conditions- Paired

de protection and sign waiver



specific Conditions- Paired

scended testicle

ain risk of testicular cancer and refer



sific Conditions- Pulmonary

n proper meds and education



1ditions- Diabetes

nutrition, insulin use and risk of



conditions- Sickle Cell
Trait

 in approximately 8% of black Americans

1 0.01 .05% of Caucasians. It is non-life threatening in
ormal circumstances; ever, during strenuous activity,
ecially in hot humid environments or at altitude, there have
n case reports of sudden death in athletes with sickle cell

US military has reported a 20-fold increase in risk of

lden death in recruits with sickle cell trait. Death results

1 the complications of sickling, including rhabdomyolysis,

F . nd acidosis, acute renal failure, and multi-organ system
ailuz

— Athletes with sickle cell trait should maintain adequate
hydration and be advised to avoid strenuous exercise that leads
to muscle pain during early season sprints



onditions- Obesity

litions that put them at risk
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