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John is a Rising High School Senior

e Johnis a 17/o0 male being
seen for his PPE.

 He i1s a multiple sport athlete
and intends to play football,
basketball and track.

 He has potential for a
college scholarship as a
wide receiver.

e Practice starts tomorrow.




You have a Resident helping with

Preparticipation Examinations

e Jason Is a third
year Resident in
Family Medicine
helping you with
PPEs.

e Jason has lots of
guestions!




Objectives

ldentify Standard of Care
Resources for performing
preparticipation examination (PPE)

Discuss the Purpose, Timing,
Frequency and Setting of the PPE

ldentify and Discuss history
guestions on the PPE not to miss!

ldentify and Discuss physical
examination findings on the PPE
not to miss!

Discuss the role of Special Tests
Discuss common Clearance Issues




What Resources Address the PPE?

e Jason inquires as to
what references and
resources he should
be familiar with In

assisting you with
the PPEsS?




Preparticipation
Examination
Resources




Preparticipation Evaluation

Physical Evaluation Fourth Edition

American Academy of Family
Physicians
American Academy of Pediatrics P e

American College of Sports
Medicine

American Medical Society for
Sports Medicine

American Orthopedic Society of
Sports Medicine

American Osteopathic Academy
of sports Medicine




B PREPARTICIPATION PHYSICAL EVALUATION

HISTORY FORM

(Nate: This form is to be filled out by the patient and parent prior to seeing the physician. The physician should keep this form in the chart )

Date of Exam

Mame Dateofbith

Sex __ Age __ Grade Sehoo Spotts) _
Medicines and Allergies: Please list all of the prescription and over-the-counter and suppk (herbal and that you are currently taking

H PREPARTICIPATION PHYSICAL EVALUATION
PHYSICAL EXAMINATION FORM

Name
PHYSICIAN REMINDERS
1. Congider

2d3toral on mare sensiive Bsues
= 00 you el siressed oul o Lnder i kol of pressare?
= Do you e el snd, Bopelens, depeessad or anvicus?
* Do e feed sade af your home o pesidence?
* Bt you Ever ried CIgATEmES, chewing 1000, saull, o gt
® Duaring the past 30 days, g you s chirwing babacon, s, o dip?
« Do youn ik gl o s by oty Grogs?
= Hirvir you ver Ik nabols: aberomds o ued 3y olher perfrmance

IDafie ol birth

* Hive youl ved b BTy Suppiimni 10 Delp yYOu (i Of Kepe 'wisght OF TEdTve yOuF perkarmmunce?
e

® g youweae @ 5eat befl e 2 heimed, and use condoms
2 Considén reviewing guetlions on canlovascular symphons {guéstons 5= 14)

159

Do you have any allergies? O Yes O No If yes, please identify specific allergy below.
u] ici 0O Pallens 0 Food 0O Stinging Insects EUMINATION
Explain “Yes” answers below. Circle questions you don't know the answers to. Height Wight O Mae O Feemaly
GENERAL DVESTIONS Yos | o | [MEDICAL QuESTIONS No 3 [ I ) Pule eson R 20/ L2 Comected. 0¥ O N
1. Has a doctor ever denied or restricted your participation in sports for 26. Do you cough, wheeze, of have difficulty breathing during or L DRAL DES
any reason? after exercise? Aogaane
2. Do you have any angaing medical conditions? If so, please identify 27, Have you ever used an inhaler or taken asthma medicine? = Marfan stigmats geyphescobons, highvarched palate, pectus excartam, arahnodactyly,
below: O Asttma O Anemia [ Diabetes O Infections 28. Is there anyong in your family who M e > halyd, ypariach . Compln, WS acrtic Inmdiciecsy
Other: 29, Were you born without or are you missing a kidney, an eye, a testicle Emp M= i mm
3. Have you ever spent the night in the hospital? {(males), your spieen, or any other organ? - i
4. Have you ever had surgery? 30. Do you have groin pain or a painful bulge or hernia in the groin area? " o
HEART HEALTH QUESTIONS ABOUT YOU Yes No 31, Have you had infectious mononucleosis (mono) within the last manth? [Teen
5. Have you aver passed out or nearly passed out DURING or 32. Do you have any rashes, pressure sores, or other skin problems? + Wurmers {ascultation standing, suping, «. Valsaa)
AFTER exercise? 3. Have you had a herpes or MASA skin infection? Lo of pomd of sl knpulss (P
6. P:;:‘fu_ever naﬂ_dia?mm&m‘ pain, lightness, or pressure in your 34, Have you ever had a head injury or concussion? Puties
chest during exercise? o Semuitwweus bemor puizes
™ n: re e ————— oy 35, Have you ever had a hit or blow to the head that caused canfusion, L
7. Does your heart ever race or skip beals (iegular beats) during exercise’ of memory problems? Lungs
8. Has a doctor ever tald you that you have any heart problems? If so, i T T—
check all thal apgly: 36. Do you have a history of seizure nw
O High blood pressure O Aheart murmur 37. Do you have headaches with exercise? ¥ (masbes: onihyy*
O High cholesterol O A heart infection 38. Have you ever had numbness, tingling, or weakness in your arms or Skan
O Kawasaki disease Dther: legs afier being it or falling? = HEEW, leiorns sugnestive of MRSA, tined corparis
9. Has a doclor ever ordered a lest for your heart? (For example, ECG/EKG, 30. Have you ever been unable 1o Move your arms or legs after being hit e chog
echocardiogram) o falling? MUSCULOSKELETAL
10. Do you get lightheaded or feel more short of breath than expected 40. Have you ever become ill while exercising in the heat? [y
during exercise? 41. Da you get frequent muscle cramps when exercising? Back
11. Have you ever had an ined seizure? 42, Do you or someone in your family have sickle cell trait or disease?
12. Do you get more tired or short of breath more quickly than your friends 43. Have you had any problems with your eyes or vision? B
during exercise? o Rwloream
44, Have you had any eye injuries? = e
HEART HEALTH QUESTIONS ABOUT YOUR FAMILY Yes | Mo 45, D0 you wear glasses or contact lenses? =
13. Has any family member or relative died of heart problems or had an E e togh
unexpected or unexplained Sudden death before age 50 fincluging 4B, DDj'DuWEalpmlECII\IEHMjEEI,!DCthDggl%D(a(BDES'IIHH? et
drowning, car accident, or sudden infant death syndrome}? 47. Do you worry about your weight? Leyrile
14. Does anyone in your family have hypertrophic cardiomyopathy, Marfan 48, Are you Irying 10 or has anyone recommended that you gain o Foctons
yndrome. right ventricular long OT lose weight?
S'J"‘Wmmr;ﬁﬂﬂﬂ ot s‘ynumme. Bé\'ﬂgﬂa syndrome, or catecholaminergic 49. Are you on a special diet or do you avoid certain types of foods? :‘?ﬂn g hop
morphic ventricular tachycardia? wall, e
= EM o \fn e r:“ e e e 50. Have you ever had an eating disorder?
" implanod e L VI a2 o oo PacoTeki, o 51. Do you have any concerns that you would like to discuss with a doctor? e o e e ”,“,_':_;’:::"n'j{r" T -
16. Has anyone in your family had Lnexplained feinting, unexplained EEMAIES MY ORARN CHs linton e o Aevcapor i amng 13 Kt ol et coscomia
seizures, or near drowning? 52, Have you ever had a menstrual period? =
BONE AND JOINT QUESTIONS Yes | No | |53 How old were you when you had your first menstrual period? I cortify ihal the above student has been for pa in athietics and deemed:
17. Have you ever had an injury 1o @ bane, muscle igament, or fendon 54, How many periods have you had i the ast 12 months? 1= 3 CLEARED MATHOUY RESTRCTIONS
that caused you to miss a practice o a game? xplain “pes” answess here 2. O Clearnd for LMNTED PARTICIRATION
18. Have you ever had any broken or fractured bones or dislocated joints? O Mot cheared for fspecific sports)
19. Have you ever had an injury that required x-rays, MRI, CT scan, 4 ¥
injections, therapy, a brace, a cast, or crutches? O Geared ondy hor ot
20. Have you ever had a siress fracture? 3. Raquirss borthey eviluition bedoid § Bl recommendston
21. Have you ever been told that you have or have you had an x-ray for neck & Mot chaared I participaion
instability or atlantoaxial instability? (Down syndrome or dwarfism) o
22. Do you regularly use a brace, orthotics, or other assistive device?
23. Do you have a bone, muscle, or joint injury that bothers you? —_— e ——— — —
24. Do any of your joints become painful, swollen, feel warm, or look red? 5. Deher
25. Do you have any history of juvenile arthritis or connective tissue disease?
I hereby state that, to the best of my knowledge, my answers to the above questions are complete and correct.
Signature of athlete Sigrature of Date. Hame of physoon (rinted typed (e of Examinalion:
©2010 American Academy of Family Physicians, American Academy of Pediatrics, Amenican College of Sports Medicine, A:mnranMedlcarSacleUM!.ipomMsdrme American Orthopaedic Sagrature of plrysician: o — _ ~ ~ - =—

Society for Sports Medicine, and American Osteapathic Academy of Sports Medicine. Permission is granfed o reprint for

HEDSO3

purposes with

S2681/0810




46th Bethesda Conference:
Recommendations for
Determining Eligibility for
Competition in Athletes with
Cardiovascular Abnormalities

Maron BJ, Zipes DP, Kovacs RJ; American Heart Association Electrocardiography and Arrhythmias Committee of
Council on Clinical Cardiology, Council on Cardiovascular Disease in Young, Council on Cardiovascular and Stroke
Nursing, Council on Functional Genomics and Translational Biology, and American College of Cardiology.
ELIGIBILITY AND DISQUALIFICATION RECOMMENDATIONS FOR COMPETITIVE ATHLETES WITH CARDIOVASCULAR
ABNORMALITIES: Preamble, Principles, and General Considerations: A Scientific Statement From the American Heart
Association and American College of Cardiology. Circulation. 2015 Dec 1;132(22):e256-61.




46t Bethesda Conference Guidelines

Recommendations for
Determining Eligibility
for Competition in
Athletes with
Cardiovascular
Abnormalities 2015

— 15 Distinct Task Force
Reports

Task Forces and Authors

Preamble, Principles, and General Considerations

Task Force 1: Classification of Sport: Dynamic,
Static and Impact

Task Force 2: Preparticipation Screening for
Cardiovascular Disease in Competitive Athletes

Task Force 3: Hypertrophic Cardiomyopathy,
Arthythmogenic Right Ventricular Cardiomyopathy
and Other Cardiomyopathies, and Myocarditis

Task Force 4: Congenital Heart Disease

Task Force 5: Valvular Heart Disease

Task Force 6: Hypertension

Task Force 7: Aortic Diseases, Including Marfan
Syndrome

Task Force 8: Coronary Artery Disease

Task Force 9: Arrhythmias and Conduction
Defects

Task Force 10: The Cardiac Channelopathies

Task Force 11: Drugs and Performance
Enhancing Substances

Task Force 12: Emergency Action Plans,
Resuscitation, CPR, and AEDs

Task Force 13: Commotio Cordis
Task Force 14: Sickle Cell Trait

Task Force 15: Legal Aspects of Medical
Eligibility and Disqualification Recommendations

Barry J. Maron, MD, FACC, Go-Chair; Douglas P. Zipes, MD, FAHA, MACC, Co-Chair; Richard J. Kovacs, MD,
FAHA, FACG, Co-Chair

Benjamin D. Levine, MD, FAHA, FACC, Chair; Aaron L. Baggish, MD, FACC; Richard J. Kovacs, MD, FAHA, FACC;
Mark S. Link, MD, FACC; Martin 5. Maron, MD, FACC; Jere H. Mitchell, MD, FACC

Barry J. Maren, MD, FACC, Chair; Benjamin D. Levine, MD, FAHA, FACC: Reginald L. Washington, MD, FAHA;
Aaron L. Baggish, MD, FACC; Richard J. Kovacs, MD, FAHA, FACC; Martin 5. Maron, MO, FACC

Barry J. Maron, MD, FACC, Chair; James E. Udelson, MD, FAHA, FACC; Robert 0. Bonow, MD, MS, FAHA, MACC:
Rick Nishimura, MD, FAHA, MACC; Michael J. Ackerman, MD, PhD, FACC; N.A. Mark Estes Ill, MD, FACC; Leslie
T. Cooper, Jr, MD, FAHA, FACC; Mark S. Link, MD, FACC; Martin &. Maron, MD, FACC

George: F. Van Hare, MD, FACC, Chair; Michael J. Ackerman, MD, PhD, FACC; Juli-anne K. Evangelista, DNP,
APRN, CPNP-AC, FACC; Richard J. Kovacs, MD, FAHA, FACC; Robert J. Myerburg, MD, FACC; Keri M. Shafer,
MD; Carole A. Warnes, MD, FAGC; Reginald L. Washington, MD, FAHA

Robert 0. Bonow, MD, MS, FAHA, MACC, Chair; Rick Nishimura, MD, FAHA, MACC; Paul D. Thompson, MD,
FAHA, FACG; James E. Udelson, MD, FAHA, FAGC

Henry R. Black, MD, FAHA, Chair; Domenic Sica, MD; Keith Ferdinand, MO, FAHA, FACC; William B. White, MD

Alan G. Braverman, MD, FACC, Chair; Kevin M. Harris, MD, FACC; Richard J. Kovacs, MD, FAHA, FACC; Barry J.
Maron, MD, FACC

Paul D. Thompson, MD, FAHA, FACC, Chair; Robert J. Myerburg, MD, FAGC; Benjamin D. Levine, MD, FAHA,
FACC; James E. Udelsan, MD, FAHA, FAGC; Richard J. Kovacs, MD, FAHA, FACC

Douglas P. Zipes, MD, FAHA, MACC, Chair; Mark S. Link, MD, FACC; Michael J. Ackerman, MD, PhD, FACC;
Richard J. Kovacs, MD, FAHA, FACC; Robert J. Myerburg, MD, FACC; N.A. Mark Estes Ill, MD, FACC

Michael J. Ackerman, MD, PhD, FACC, Chair; Douglas P. Zipes, MD, FAHA, MACC; Richard J. Kovacs, MD, FAHA,
FAGG; Barry ). Maran, MD, FAGC

N.A. Mark Estes Ill, MD, FAGC, Chair; Richard J. Kovacs, MD, FAHA, FACC; Aaron L. Baggish, MD, FACC; Robert
J. Myerburg, MD, FACC

Mark 8. Link, MD, FACC, Chair; Robert J. Myerburg, MD, FACC; N.A. Mark Estes Ill, MD, FACC

Mark S. Link, MD, FACC, Chair; N.A. Mark Estes lll, MD, FACC; Barry J. Maron, MD, FACC

Barry J. Maron, MD, FACC, Chair; Kevin M. Harris, MD, FACC; Paul D. Thempson, MD, FAHA, FACC; E. Randy
Eichner, MD; Martin H. Steinberg, MD

Matthew J. Mitten, JD, Chair; Douglas P. Zipes, MD, FAHA, MAGC; Barry J. Maron, MD, FAGC; William J. Bryant, JD



Presenter
Presentation Notes
Standard of care know these!


Pulmonic

Second

intercostal
space

Erb's point

. Fifth

intercostal
space

SPECIAL COMMUNICATIONS

The Cardiovascular Preparticipation Evaluation (PPE) for the Primary Care and

Sports Medicine Physician, Part |

Editors: Irfan M. Asif, MD; William O. Roberts,
MD, MS, FACSM; Michael Fredericson, MD,
FACSM; and Vic Froelicher, MD

Purpose: To provide a rational approach to positive re-
sponses to the American Heart Association (AHA) 12-Step
Questionnaire and fourth-edition “Preparticipation Physical
Evaluation” (PPE) monograph for assessing cardiovascular
(CV) risk in athletes. This will assist primary care and sports
medicine physicians in determining the need for the following:

1. Follow-up questions to a positive response that will
enhance the history and help determine whether a
condition that puts an athlete at increased CV risk exists

2. Any basic diagnostic tests to further assess the athlete
and that will assist with making an informed decision

3. The need for a consultation or referral to an appropri-
ate specialist

Our goal is to help the primary care and sports medicine
physician with the critical decision making regarding posi-
tive responses to the AHA 12-Step Questionnaire and
criteria for athlete clearance, as follows:

1. Could this be a potentially lethal problem?

2. Does this need additional workup or just an
electrocardiogram?

3. Does this require consulration with a specialist (and
which specialty)?

For example, to address a positive response to the ques-
tion regarding “excessive shortness of breath or fatigue with
exercise beyond what is expected for your level of fimess,” it
would be useful for physicians to know which elements in
the history, physical, or diagnostic tests point to a poten-
tially lethal CV diagnosis versus an easily treated pulmo-
nary issue like exercise-induced asthma. If a lethal diagnosis
can be excluded, the responsible physician may be able to
determine that no restriction is warranted and clear the
athlete for appropriate activity without a referral to a car-
diologist or another specialist.

While there are some differences in the questions from the
AHA 12 points and the CV questions in the PPE fourth-
edition monograph, the underlying intent is the same and the

focus of this special communication. Cardiac events during
sporting events, albeit rare, can be fatal, and these events
are often very public (5,7,10). In the United States, most
athlete PPE for ages 6 to 24 years are performed by family
physicians and pediatricians (8), some with subspecialty
training in sports medicine. Often, the PPE is the first en-
counter with the health care system for adolescents and
serves as the sole opportunity for general screening, risk fac-
tor evaluation, and health education. This may be especially
true for adolescents in lower income strata. The PPE is
intended to reduce the risk of adverse outcomes without
unduly restricting athlete participation. A thorough history
examination can uncover a large portion of the athlete’s risk
for injury or illness, and the physical examination unveils
other abnormalities. There are very few proven screening
methods that assure an athlete’s health, but the PPE provides
a framework to assess and stratify sport participation risk.
The intent of these evaluations is to deliver to health care
providers pertinent information to educate athletes and
parents and enable them to make an informed participa-
tion decision.

The first PPE monograph was published in 1992 by five
organizations (American Academy of Family Physicians,
American Academy of Pediatrics, American Medical Society
for Sports Medicine, American Orthopedic Society for Sports
Medicine, and American Osteopathic Academy of Sports
Medicine). The American College of Sports Medicine joined
for the third edition in 2005, and the fourth edition was
published in 2010 (1). The American Heart Association
(AHA) developed CV preparticipation screening recommen-
dations for young athletes in 1996 and updated the statement
in 2007 (8). The AHA and the American College of Cardi-
ology have reaffirmed their position regarding the CV PPE
and electrocardiography (ECG) screening in healthy 12- to
25-year-old young people with a comprehensive review that
endorses the 12-element history and physical examination
in the 2014 Scientific Statement (9). This recent document
added two elements regarding palpitations and previous
evaluations similar to those in the fourth PPE. The question
sets from the two examination recommendations are similar,
and the fourth PPE monograph uses the same general ques-
tions, with some differences in syntax and depth of question
content. The question wording of the third PPE monograph

Current Sports Medicine Reports.
2015 May-Jun;14(3):254-6

hool athlete focus
fandability™ of the
e question sets are
en subjected to sci-

ld poor compliance
rms and the AHA
olleges across the
PPE and the AHA

participation Evaluation




American Family Physician Article

SORT: KEY RECOMMENDATIONS FOR PRACTICE
Evidence
Clinical recommendation rating References
Preparticipation physical evaluations should occur approximately six weeks before activity to allow ~ C 4
for further evaluation, treatment, or rehabilitation as needed.
All persons undergoing preparticipation physical evaluations should be questioned about exertional ~ C 13,16
symptoms, the presence of a heart murmur, symptoms of Marfan syndrome, and family history of
premature serious cardiac conditions or sudden death.
Athletes with sustained systolic blood pressure of less than 160 mm Hg and diastolic blood pressure  C 25
of less than 100 mm Hg should not be restricted from playing sports.
Athletes with well-controlled asthma who are asymptomatic at rest and with exertion can be safely — C 26
cleared to play sports.
Screening blood and urine tests are not recommended for asymptomatic athletes. C 37
A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented evidence; C= consensus, disease-oriented
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, qo to http:/lwww.aafp.org/afpsort.

Mirabelli MH, Devine MJ, Singh J, Mendoza M:The Preparticipation Sports
Evaluation. Am Fam Physician. 2015 Sep 1;92(5):371-6.




Why are we doing these PPEsS?

e Jason inquires as to
why are we doing
these PPEs, In
particular on a
Friday night when he
may have issues
with work hour
restrictions?




Purpose of the PPE

 Primary Objectives:

= Screen for conditions that may be life threatening
or disabling.

= Screen for conditions that may predispose to
iliness or injury.
e Secondary Objectives:

= Determine general health.

= Serve as an entry point to the health care system
for adolescents.

= Provide an opportunity to initiate discussion on
health related topics.

American Academy of Family Physicians, American Academy of Pediatrics, American College of Sports
Me. Preparticipation Physical Evaluation, 4th ed, Bernhardt D, Roberts W (Eds), American Academy of
Pediatrics, Elk Grove Village, IL 2010.




Timing and Frequency of the PPE

Timing:
= |deally, the preparticipation physical evaluation (PPE) should take place four to six weeks

before the season starts, permitting time to evaluate and treat medical problems and/or

rehabilitate musculoskeletal injuries before sports participation.

Frequency:

= Most sports medicine clinicians recommend that the PPE be conducted before each new
level of participation (eg, middle school, junior high, high school, and college), with yearly

updates of the history and targeted physical examinations.

= Requirements for the frequency of PPE vary by state, but most state high school athletic

associations require annual evaluations.

= The AHA recommends that a PPE examination be performed every two years during

sports participation, with an interim history taken in the intervening years.

Maron BJ, Thompson PD, Puffer JC, et al. Cardiovascular preparticipation screening of competitive athletes. A
statement for health professionals from the Sudden Death Committee (clinical cardiology) and Congenital Cardiac
Defects Committee (cardiovascular disease in the young), American Heart Association. Circulation 1996; 94:850.




Setting of the PPE

o Office setting:

= Examination in the office setting by the
athlete's primary care provider has the
advantages of privacy, continuity of
care, and the provider's knowledge of
past medical and family history.

= However, the complete examination is
time consuming and may have
insufficient focus on the important
sports-related components of the PPE.
P P .‘!‘/

-
o



Setting of the PPE

e Station approach:

= |n the station approach, the athlete is
examined by multiple examiners
through a series of stations specific to
Individual components of the evaluation.

= The station approach is time efficient,
sports oriented, and inexpensive, and
has a high yield for identifying
abnormalities; however, it generally does
not afford confidentiality and may not
provide for continuity of care.

Sports Physicals




Exertional Sudden Death in Athletes

e Jason inquires as to
what are the more
common causes of
exertional i1llness we
are screening for?




Epidemiology of Sudden Death In

Young Athletes

= Sudden cardiac death in |
athletes is an uncommon - WHEN IS AN B,
AVERAGE KID *
event.

= Risk in young athletes is
approximately 1:50,000 -
100,000/yr.

* Risk ranges from 1:15,000 to
1:50,000/yr In older athletes.

S | THE '
NO. 1 IN THE USA . .. FIRST IN DAILY READERS L G i 1 oS u"“"

Boston star _LeWIS co]lapses, dles at 27

Sudden cardiac arrest is the leading cause of
EXERTIONAL death in Young Athletes!




Epidemiology of Exertional

Sudden Death

Estimated death rates in male athletes
are 5X higher than in female athletes.

Estimated death rates in college
athletes are 2X higher than in high
school athletes.

Non-cardiac deaths account for 22% of
deaths.

Football and basketball account for
the majority of sudden deaths.

African Americans appear to be at
greater risk.

VanCamp SP et al: Nontraumatic sports deaths in high school and
college athletes. MSSE 1992;24(3):279-80.




MNon-
exertional

Considered _z==
CV event £
(no precise
diagnosis)

éééééééééébééé

Maron BJ, et al: Sudden death in young athletes: Analysis of 1866 deaths
in the United States, 1980 -2006. Circulation 2009;119:1085-1092.

Confirmed
CV event
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Coronary anomalies are the second most common CV cause of death.


Cause-Specific Findings in 902 Cases of
Table 3 Adjudicated Unanticipated Sudden Cardiac Death
Stratified by Age <35 Years and =35 Years in a
N t Cohort Undergoi ive Surveillance
O S O <35 Yrs of Age =35 Yrs of Age
Findings {n = 298) {n = 604) p Value
F aS t | | Sudden unexplained death w 64 (10.6%) <0.001
- Atherosclerotic disease 69 (23.2%) 442 (73.2%) <0.001
Hypertrophic 38 (12.8%) 19 (3.1%) =< 0.001
cardiomyopathy
Myocarditis 17 (6.7%) 13 (2.2%) 0.009
Idiopathic dilated 14 (4.7%) 21 (3.5%) 0.478
cardiomyopathy
Anomalous coronary artery 12 (4.0%) 1 (0.2%) =20.001
Hypertensive 11 (3.7%) 15 (2.5%) 0.419
cardiomyopathy
Arrhythmogenic RV 4 (1.3%) 6 (1.0%) 0.737
dysplasia
Ischemic cardiomyopathy 2 (0.7%) 14 (2.3%) 0.135
Other* 8 (2.7%) 9 (1.5%) —

Eckart RE et al, Department of Defense Cardiovascular Death Registry
Group: Sudden death in young adults: an autopsy-based series of a
population undergoing active surveillance. J Am Coll Cardiol.
2011 Sep 13;58(12):1254-61.




Sudden Unexplained

Cardiac Death (SUD)

DCcM Long QT Commotio . Kawasaki's

* The incidence of SCD in ww T
Division 1 male basketball Ao disection-
athletes was 1:5200 AY. .

" The most common findings at .

autopsy were autopsy-
negative sudden unexplained
death in 16 (25%), and
definitive evidence for
hypertrophic cardiomyopathy
was seen in 5 (8%). W possbl ] =8

S5CT
1%

Harmon KG et al: Incidence, Cause, and Comparative Frequency of Sudden
Cardiac Death in National Collegiate Athletic Association Athletes: A Decade
in Review. Circulation. 2015 Jul 7;132(1):10-9.




“Big Picture” Perspective

* RESULTS:

— During the 5-year period, there were 273 deaths and a
total of 1 969 663 athlete participation-years.

— Of these 273 deaths, 145 (53%) were due to accidents
or unintentional injury, 45 (16%) from cardiac arrest,
25 (9%) suicides, and 18 (6%) homicides.

— Motor vehicle accidents accounted for 100 accidents
(69%).

= CONCLUSIONS:

— Motor vehicle accidents are the most common cause
of sudden death in athletes across NCAA divisions,
gender, race, and sport.

Asif IM, Harmon KG, Klossner D : Motor vehicle accidents:
the leading cause of death in collegiate athletes. Clin J Sport
Med. 2013 Nov;23(6):439-43.




An Appropriate History and

Physical Examination

e Jason inquires as
to appropriate
guestions to ask
athletes as you L N
begin the - a{(,
preparticipation ==
examinations.

<P
i §




B PREPARTICIPATION PHYSICAL EVALUATION
HISTORY FORM

(Note: This form is to be filled out by the patient and parent prior to seeing the physician. The physician should keep this form in the chart.)

Date of Exam
Name S _ Dateofbith _______
Sex Age Grade School Sport(s)
Medicines and Allergies: Please list all of the prescription and over-the-counter medicines and supplements (herbal and nutritional) that you are currently taking
Do you have any allergies? O Yes O No If yes, please identify specific allergy below.
O Medici 0O Pollens O Food O Stinging Insects
Explain “Yes" answers below. Circle questions you don't know the answers fo.
GENERAL QUESTIONS Yes | No MEDICAL QUESTIONS Yes | No
1. Has a doctor ever denied or restricted your participation in sparts for 26. Do you cough, wheeze, or have difficulty breathing during or
any reason? after exercise?
2. Do you have any angoing medical conditions? If so, please identify 27. Have you ever used an inhaler or taken asthma medicine?
below: O Asthma [0 Anemia [ Diabetes [ Infections 28. 15 there anyone in your family who has asthma?
Other: 29, Were you bom without or are you missing a kidney, an eye, a testicle
3. Have you ever spent the night in the hospital? (males), your spleen, or any other organ?
4. Have you ever had surgery? 30. Do you have groin pain or a painful bulge or hernia in the groin area?
HEART HEALTH QUESTIONS ABOUT YOU Yes | No 31, Have you had infectious mononucleosis (mona) within the last month?
5. Have you ever passed out or nearfy passed out DURING or 32. Do you have any rashes, pressure sores, or other skin problems?
AFTER exercise? 33. Have you had a herpes of MRSA skin infection?
6. Have you ever had discomfort, pain, tightness, or pressure in your 34, Have you ever had a head injury o CORCLSSION?
chest during exercise? 35, H Ihad a hit or blow to the head that ed conf
. - - . Have you ever had a hit or blow fo the at caused confusion,
7. Does your heart ever race or skip beats (imeqular beats) during exercise? nrolnnygeﬂ headache, or memory problems?
& ?::Cak‘;ﬂnﬂl%f:;;‘lym you that you have any heart D"]b'EmS? It 5, 36. Do you have a hlmw of seizure dkﬂlﬂeﬁ
O High blocd pces.sure O Aheart murmur 37. Do you have headaches with exercise?
O High cholesterol O Aheart infection 38. Have you ever had numbness, tingling, or weakness in your arms or
[ Kawasaki disease Other: legs after being hit or falling?
9. Has a doctor ever ordered a fest for your heart? (For example, ECG/EKG, 30. Have you ever been unable to move your arms of legs after being hit
echocardiogram) or falling?
10. Do you get lightheaded or feel more short of breath than expected 40. Have you ever become ill while exercising in the heat?
during exercise? 41. Do you et frequent muscle cramps when exercising?
11. Have you ever had an unexplained seizure? 42, Do you or someone in your family have sickle cell trait or disease?
12. Do you get more tired or short of breath more quickly than your fiends 43. Have you had any problems with your eyes or vision?
duting exercise? 44, Have you had any eye injuries?
:':"“Ha:m: ?"Es“:: AHIIIUT Tl:' :‘r:am e e Yosll| SN0 45. Do you wear glasses or contact lenses?

. Has any family member or relative died of heart problems or had an =
unexpected of unexplained suddan death before age 50 (ncluding 46. Do you wear protective eyewear, such as goggles or a face shield?
drowning, unexplained car accident, or sudden infant death syndrome)? 47. Do you worry about your weight?

14. Does anyone in your family have hypertrophic cardiomyopathy, Marfan 48. Are you trying to o has anyone recommended that you gain or
syndrome, right Iong T lose weight?
sdemmah short QT slyndrorne Brdugglda syndrome, or catecholaminergic 49, Are you on a special diel or do you avoid certain types of foods?
= Eﬁymﬁrp ke veranr.u:: ta‘:'::i Ial‘learl m pres 50. Have you ever had an ealing disorder?

3 in r famil v m, mi T, or

,m";;:;?f;““ Jour fnly v hsewt proble, pecomncke, & 51. Do you have any concerns thal you would ke o discuss with a doctor?
16. Has anyone in your Ismlly had unexplained fainting, unexplained FEMALES ONLY
seizures. or near drowning? 52, Have you ever had a menstrual period?
BONE AND JOINT QUESTIONS Yes | No 53. How old were you when you had your first menstrual period?
17. Have you ever had an injury o 2 bone, muscle, ligament, or tendon 54, How many periods have you had in he last 12 months?
i ?
that caused you to miss a practice or a game’ Explain “yes” answers here
18. Have you ever had any broken or fractured bones or dislocated joints?
19. Have you ever had an injury that required x-rays. MAI, CT scan,
injections, therapy, a brace, a cast, o crutches?
20. Have you ever had a stress fracture?
21. Have you ever been told that you have or have you had an x-ray for neck
instability or atlantoaxial instability? (Down syndrome or dwarfism)
22. Do you regularly use a brace, onthotics, or other assistive device?
23. Do you have a bone, muscle, or jaint injury that bothers you?
24. Do any of your joints become painful, swollen, feel warm, or look red?
25. Do you have any history of juvenile arthritis or connective tissue disease?

| hereby state that, to the best of my knowledge, my answers to the above questions are complete and correct.

Signature of athiste Sagnature of Date
©2010 American Academy of Family Physicians, American Academy of Pediatrics, Amenican College of Sports Medicine, American MedacaJSocmly for Sports Medicing, Amenican Orthopaedic
Society for Sports Medicing, and American Osteopathic Academy of Sports Medicing. Permission is granted to reprint for puposes with

HEQS03 976310410




History Questions
on the PPE Not to Miss!
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12 Element AHA Recommendations

= Family History
— Premature death (sudden and unexpected,

or otherwise) before age 50 years due to
heart disease in a close relative

— Disability from heart disease in a close
relative <50 years of age

— Specific knowledge of certain cardiac
conditions in family members: hypertrophic
or dilated cardiomyopathy, long QT
syndrome or other ion channelopathies,
Marfan Syndrome, or clinically important
arrhnythmias.

Maron BJ, Thompson PD, Puffer JC, et al. Cardiovascular preparticipation screening of competitive athletes. A
statement for health professionals from the Sudden Death Committee (clinical cardiology) and Congenital Cardiac
Defects Committee (cardiovascular disease in the young), American Heart Association. Circulation 1996; 94:850.




12 Element AHA Recommendations

* Personal History
— Exertional chest pain/discomfort

— Unexplained
syncope/presyncope
— EXxcessive exertional and

unexplained dyspnea/fatigue,
associated with exercise

— Prior recognition of a heart
murmur

— Elevated systemic blood
pressure

Maron BJ, Thompson PD, Puffer JC, et al. Cardiovascular preparticipation screening of competitive athletes. A
statement for health professionals from the Sudden Death Committee (clinical cardiology) and Congenital Cardiac
Defects Committee (cardiovascular disease in the young), American Heart Association. Circulation 1996; 94:850.




14 Point AHA Update

TABLE. The 12-Element AHA Recommendations for
Preparticipation Cardiovascular Screening of
Competitive Athletes

Medical history*
Personal history
1. Exertional chest pain/discomifort
2. Unexplained syncope/near-syncopet
o

. Excessive exertional and unexplained dyspneasfatigue. associated
with exercise

4. Prior recognition of a heart murmur
5. Elevated systemic blood pressure
Family history
6. Premature death (sudden and unexpected, or otherwise) before age
50 years due to heart disease, in =1 relative
7. Disability from heart disease in a close relative <50 years of age

hypertrophic or dilated cardiomyopathy, long-QT syndrome or other
ion channelopathies, Marfan syndrome, or clinically imporfant
arrhythmias

Physical examination
9, Heart murmur
10. Femaoral pulses fo exclude aortic coarctation
11. Physical stigmata of Marfan syndrome
12. Brachial artery blood pressure (sitting position)§

8. Specific knowledge of ceriain cardiac conditions in family members:

Table 1. The 14-Element AHA Recommendations for
Preparticipation Cardiovascular Screening of Competitive
Athletes

Medical history*
Personal history
1. Chest pain/discomfort/tightness/pressure related to exertion
2. Unexplained syncope/near-syncopet

3. Excessive and unexplained dyspnea/fatigue or palpitations, associated
with exercise

4. Prior recognition of a heart murmur
5. Elevated systemic blood pressure

5. Prior restriction from participation in sports
7. Prior testing for the heart, ordered by a physician
Family i
8. Premature death (sudden and unexpected, or otherwise) before 50 y
of age attributable to heart disease in =1 relative
9. Disability from heart disease in close relative <50 y of age

10. Hypertrophic or dilated cardiomyopathy, long-QT syndrome, or other
ion channelopathies, Marfan syndrome, or clinically significant
arrhythmias; specific knowledge of genetic cardiac conditions in
family members

Physical examination
11. Heart murmuri
12. Femoral pulses to exclude aortic coarctation
13. Physical stigmata of Marfan syndrome
14. Brachial artery blood pressure (sitting position)§

Maron BJ, Levine BD, Washington RL, et al. Eligibility and Disqualification Recommendations for Competitive Athletes With
Cardiovascular Abnormalities: Task Force 2: Preparticipation Screening for Cardiovascular Disease in Competitive Athletes: A
Scientific Statement From the American Heart Association and American College of Cardiology. Circulation 2015; 132:e267.




s Exertional
Syncope an
Important
Symptom?




Victims of Sudden Death

Seventy-two percent of SCA victims were reported by
their parents to have at least one cardiovascular symptom
before SCA, with fatigue (44%) and near-
syncope/lightheadedness (30%) the two most common.

Twenty-four percent of SCA victims had one or more (average
2.6; range, 1 to 10) events of syncope or unexplained seizure
that remained undiagnosed as a cardiac disorder before SCA.

Parents reported that cardiovascular symptoms first occurred,
on average, 30 months (range, 19 to 71 months) before SCA,
a symptom was brought to the attention of the child's physician
in 41% of cases.

Twenty-seven percent of families reported a family
member had suffered sudden death before age 50 because
of a heart condition.

Drezner JA, Fudge J, Harmon K et al: Warning Symptoms and Family
History in Children and Young Adults with Sudden Cardiac Arrest.
J Am Board Fam Med. 2012 Jul;25(4):408-15.




Not to be Forgotten!

e Musculoskeletal

Symptoms

= Status of rehabilitation of
prior injuries

Concussion Symptoms
= Baseline symptoms

Respiratory Symptoms

= QOccult asthma

Eating Disorders

Psychologic Stress



An Appropriate History and

Physical Examination

e Jason inquires as
to how detailed
the physical
examination
needs to be?
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12 Element AHA Recommendations

* Physical Examination

— Brachial Artery Blood Pressure

— Femoral Pulses to Exclude
Aortic Coarcation

— Physical Stigmata of Marfan
Syndrome

— Heart Murmur (Supine and
standing, or Valsalva to identify
murmur of dynamic left
ventricle outflow obstruction)




Blood Pressure Measurement

" You heed:
— the right sized cuff;

— pediatric blood pressure
tables that are gender,
age and height
dependent;

— Trained personnel.




Blood Pressure Interpretation

www.medscape.com
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Femoral Pulses

= Screening for Coarcation
of the Aorta:

— Simultaneous
palpation of femoral
and radial pulses

— systolic blood pressure
gradient between the
arms and legs of
greater than 10 mmHg




Marfan Syndrome Screening

= Screening recommended for
men taller than 6 feet and
women taller than 5’ 10”7, who
have two or more physical
manifestations or a FH of
Marfan’s Syndrome.

* |nvestigation should include an
ECG, ECHO and slit-lamp eye
examination.

= Diagnosis is clinical; made in
conjunction with a regional
referral center www.marfan.org



http://www.marfan.org/

Marfan Syndrome Stigmata

= www.marfan.org

— wrist sign - thumb overlaps the
distal phalanx of the fifth digit when
grasping the contralateral wrist.

— thumb sign - entire nail of the
thumb projects beyond the ulnar
border of the hand when the hand
IS clenched without assistance.

= www.MarfanDX.org

National
Marfan
Foundation



http://www.marfan.org/

T SpIting
* Dynamic exam
* Pathologic vs N

crescendo-decrescendo profile

Normal:

systolic ejection murmur
begins after first heart sound

ends before the second heart

sound

normal inspiratory S2 split E

mination -
scultation

normal dyna

Suspicious:

o diastolic, holosystolic, or
continuous

grade Ill or greater in intensity
« abnormal S2 splitting

abnormal dynamic assessment




Improving Cardiac Auscultation

* Normal versus
Pathologic Heart

Sounds
— http://www.cardiosource.com/

Cardiosource

American College of Cardiology
o el



http://www.cardiosource.com/

Not to be Forgotten!

 Musculoskeletal
Screening Examination

 Pulmonary
Examination

 HEENT/Skin

e Abdomen/Genital
Examination

* Functional Testing
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Pulmonary Auscultation
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Functional Testing

The Functional Movement Screen

2. Steppmg 3. Lunging 4. Reaching

1. Squatting

oo’ v
' L ¢ ".I\\ g \l; Q 1. |
5. Leg Raising 6. Push-up /. Rotary Stability

FuncrionaL MOVEMENT SYSTEMS m FuncrionarMoveEMENT.COM



The Role of Special Tests

e Jason asks about a number of
special tests that he has heard
might be valuable in athletes:
= CBC and UA

= Electrocardiogram and

Echocardiography

= Sickle Cell Screening

= Neurocognitive Testing



Overriding Ethical Principles

. “‘Beneficence”

IS the obligations to confer benefits, to
prevent and remove harms, and to weigh
and balance the possible goods
against the costs and possible harms
of an action. SCREENING

e “Non Maleficence”

= requires an intention to avoid needless
harm or injury that can arise through acts
of commission or omission.




Routine Blood Tests and UA

* Routine laboratory
testing Is not
recommended as part
of the preparticipation
physical evaluation
(PPE) in the absence
of symptoms.

American Academy of Family Physicians, American Academy of Pediatrics, American
College of Sports Me. Preparticipation Physical Evaluation, 4th ed, Bernhardt D,
Roberts W (Eds), American Academy of Pediatrics, Elk Grove Village, IL 2010.




Baseline Concussion Testing

* Pre-participation assessment. A £
one-time, pre-participation @
baseline concussion assessment e Ll L
BEST PRACTICES

for all varsity student-athletes
should include, but not
necessarily be limited to:

= A brain injury/concussion history.
= Symptom evaluation.

= Cognitive assessment.

= Balance evaluation.

= The team physician should determine
pre-participation clearance and/or the
need for additional consultation or
testing.




Neurocognitive Testing

57

BJSM Online First, published on April 26, 2017 as 10.1136/bjsports-2017-097506SCATS

Ta downinad a dean version of the SCAT tools please visit the joumal anline (haipdxdoiom10. 1 136bysports- 201 T-0975065CATS)

SCATS SPORT CONCUSSION ASSESSMENT TOOL — 5TH EDITION
@ DEVELOPED BY THE CONCUSSION IN SPORT GROUP

FOR USE BY MEDICAL PROFESSIONALS ONLY

supponed by

B A o0 1V £E1

Patient details

Name:

DOB:

Address

1D number

Examiner:

Date of Injury:

Time:

WHAT IS THE SCAT5?

The SCATS Isa dardized tool luati i
designed for use by physicians and licensed healthcare
professionals’. The SCATS cannot be performed correctly
inless than 10 minutes.

If you are not a physician or licensed healthcare professional,
please use the Concussion Recognition Tool 5 (CRTS). The
SCATS is to be used for evaluating athletes aged 13 years
and older. For children aged 12 years or younger, please
uge the Child SCATS,

Preseason SCATS baseline testing can be useful for
interpreting post-injury test scores, but is not required for
that purpase.Detailed instructions for use of the SCATS are
provided on page 7. Please read threugh these instiuctions
carefully before testing the athlete, Brief verbal instructions
for each test are given in italics. The only equipment required
for the tester iz a watch or timer.

This tool may be freely copied in its current form for dis-
tribution te individuals, teams, group ganizati

It should not be altered in any way, re-branded or sold for
commercial gain. Any revision, translation or reproduction
in a digital form requires specific approval by the Concus-
sion in Sport Group.

Recognise and Remove

A head impact by either a direct blow or indirect transmission
of force can ba i with a serious and p fatal
brain injury. If there are significant concerns, including any
of the red flags listed in Box 1, then activation of emergency
procedures and urgent transport 1o the nearest hospital
should be arranged.

© Conassion in Sgon

Key points

on uld be REMOVED
ed and monitored for

te is suspected of
personnel are not immedi
ould be referred to a medica
assessment

cility for urgent

+ Athletes with suspected concussion should not drink
aleohal, use recre:
wehicle until ¢l

toncuy
is impartant 1o consid
ment of concussion

The di of & con

be used by itself to make, or exclude, the diagnosis of
concussion, An athlete may have a concussion even if
their SCATS iz “normal”.

Remember:

= The basic principles of first aid (danger, response, airway,
Breathing, sireulation) should be followed.

+ Do not attempt to move the athlete (othes than that required
for airway management) unless trained to do so.

+ Assessment for a spinal cord injury is a critical part of the
initial on-field assessment,

+ Do not remove a helmet or any other equipment unless
trained to do so safely,

Group 2017

Danvis GA, 1 al. Br J Sports Med 20070018, doi: 10.11 36/bjsporns-2017-097 5065CATS

Copyright Article author (or their employer) 2017, P

by BMJ Publishing Group Ltd under licence.



Visual Ocular-Motor Testing (VOMS)

Vestibular/Ocular-Motor Screenlng

Smooth Pursuits (Horizontal & Vertical)
Tests ability to follow a slowly moving target

Both patient and clinician are seated
Patient follows finger with eyes
Do NOT move head, just eyes
2 reps at rate of 2 sec / rep
Rate symptoms (0-10)
Complete for both horizontal & vertical

Saccades (Horizontal & Vertical)
Tests ability of eyes to move quickly between targets

Both patient and clinician are seated
Clinician holds fingers 3' apart
Fatient initally looks L-R
Do NOT move head, just eyes
10 reps as quickly as possible
Rate symptoms (0-10)
Repeat with patient looking Up-Down

Convergence Visual Motion Sensitivity

Measures ability to view a near target without double vision Tests visual motion sensitivity & obility fo inhibit
vestibular induced eye movements using vision

Patient holds arm ocutstretched
In tront with thumbs up

Patient holds target with 14-point
font "X* at arms fangth

Pafient brings target toward
ayes focusing on the *X* . Turn body as a unit to LR 80 di
Stop when they see double - from midline focusing on thum
Clinician measures distance e Use metronoma 50 bpm
from fip of nose fo farget (cm)

Repeat 3x: record all 3 Repeat 5 revolutions
Rate sympioms (0-10) X Rate symptoms (0-10)

Vestibular-Ocular Reflex (Horizontal & Vertical)
Assess ability to stabilize vision as head moves

Clinician holds target 3’ from patient’s eve level
Patient inifially turns head L-R 10x
Keep eyes focused on farget
Use metronome 180 bpm
Wait 10 seconds
Rate symptoms (0-10)
Repeat with patient looking Up-Down

Visit org/forth for more info including the NATA

Foundation e-article on VOMS

1. Collins MW, Kontos AP, Reynolds E. ef al. A comprehensive, largeled approach lo the clinical care of athleles o
following spart-related concussion. Knee Surg Sporis Troumtol Arfhrose. 201 4;23:235-346.

2. Khan 5, Chang R Anatomy of the vestibular system: a review. NeuroRshabilifation. 2013;32:437-443. RESEARCH &
3. Konlos AP, Sufrinko A, Elbin R, Puskar A, Collins MW. Reliability and tisk factors for EQUCATION
veslibular/ocular motor screening (VOMS) tool in healthy collegiate athlefes. Am J Sporfs Med. 2015:44:1400- NO& o FOUNDATION

4. Mucha A, Colling MW, et al. A bried vestibular/ocular molor screening (VOMS) assessment to evaluate concussions:
prefiminary hndlnps Am J Sporfs Med, 2014,42:2479-248¢.



Sickle Cell Screening




Primary Prevention

 The National Collegiate Athletic
Association (NCAA) adopted a
policy requiring Division |
Institutions to perform sickle cell
trait testing for all incoming student
athletes.

* Policy was partly in response to
legal settlement with Dale Lloyd
Case.

e Butthen....




American Society of

Hematology: ASH

* Policy Opposes Mandatory SCT Screening for
Athletic Participation

= Recommends universal training
Interventions and additional research

» Believes NCAA Division | policy, as currently
written and implemented, has potential to harm
student athletes and larger community of
individuals with SCT.

Statement on Screening for Sickle Cell Trait and Athletic
Participation. (2012). ASH Policy Retrieved January 2012, from
http://www.hematology.org/advocacy/policy-statements/7704.aspx



http://www.hematology.org/advocacy/policy-statements/7704.aspx

Advanced Cardiac Screening
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TARDTUVASCULAR CARE UT COULLEGT
STUDENT-ATHLETES
The preparticipation evaluation

. The purpose of the preparticipation evaluarion

is to idenrify conditions that may puc the

student-athlete ar unreasonable risk of death or

catastrophic injury, with the potential to modify

and reduce nisk through mdiidualised manage-

ment. In addition, the preparticipation evalu-

arion provides the following eppormunides:

A to ensure that current health problems are
managed appropriately;

B. to idenrify conditons that serve as barriers
to FET{(PY“\:\“CE;

C. to allow the student-athlete an opportunity
to establish a relationship with the ream

) . athler

members of the m

tramer and  other

cal team who may be
involved in providing continuing mediczl
care;

D. to asscss for characteristics that may place
the student-achlerz ar risk for future injury

or disea

E. to review medications and/or supplements,
including zddressing possible requests for
therapeunic use exempuion: and

. As

TITIE TeVeT (TTOST TRETy TN Tead Tear TysT-
cizn) and one clinician provider at the
arhletic tramer level (most likely the head
arhleric wrainer) who will be charged with
the responsibility for ensuring that the pre-
participation cardiac screening is conducted
with the necessary components, as docu-
mented 1 the followng text. Medical
records of the cxaminarion should be kept
in an aceessible, securs Gle for at least the
duration of the student-athlete’s callege

carcer, and should accompany the athlewe
duting any school transiers.

Torded by local resources, car, screeming
on campus s cncouraged in an cifort to man-
tain e consistent and higlequality level of care,

A, For member institutions that choose to rely

on cxrernal care providers to provide pre-
participarion  evaluations, an  on-campus
mechanism should be established to confirm

that the preparticiparion cvaluations arc
thoroughly reviewed. The goal of the
revizw is to ensure follow-up and comple-
normal  Ending

tion of any potential
(eicher confirmed or dismissed) prior tw
organised athletic participation.
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However,
A Word About
the Role of the
Electrocardiogram?




AHA/ACC Scientific Statement

Assessment of the 12-Lead ECG as a Screening Test
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.. there is INSUFFICIENT information...
to support the view that universal screening ECGs in
asymptomatic young people ... is appropriate or possible on a
national basis for the United States, in competitive athletes or in

the general youthful population...”

Panl

However
“...individual quality controlled local, community, or student-
related initiatives were, however, supported by the AHA if
conducted properly and with adequate resources...”

Council on Epidemiology and Prevention, Council on Functional Genomics and Translational Biology,
Council on Quality of Care and Outcomes Research, and American College of Cardiology

Maron BJ et al: Circulation.2014 Oct A Defense Center of Excellence
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Not all Athletes Carry the Same Risk!
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AMSSM Position Statement on Cardiovascular
Preparticipation Screening in Athletes: current
evidence, knowledge gaps, recommendations

and future directions

Jonathan A Drezner," Frands G 0'Conner,”

Kimberly G Harmon,” Karl B Fields,?

Chad A Asplund,” Irfan M Asif,® David E Price,® Robert ) Dimeff,”

David T Bernhardt,® william O Robens®

ABSTRACT
Cardiovascular smeening in young athiems is widely
mnmded and mutndy performed péar to

in compettive spors. While fhem is geneal
agresment that early detection of camdiac nditions at
rsk for sudden caxdisc armst and death (SCAD) & an
impartant chjiective, the optima | statagy for
@ndiowas alar sceening in #fewes remains an issue of
@nsdentis dehae. ATthe EaTe of the @abovesy &
the addition of a msting ECG to fhe sandard
preparfcipaton evahuton wing histary and physial
eamination. The American Medial Socely for Sports
Medicne (AMSSM) formed a task force b address e
wment enidence and knowdedge gaps egasding
reparficipstion @miowasalar soeening in athletes fom
the perspective of 3 primary cae pors medicine
physician. The ahsence of defintie outrome-ha sed
evdence at this fme pedudes AMSSM frm endosing
any sngle or iniersd @rdovasnilar soeening staegy
for al afietes, induding legis Btie mandates. This
stalement prsents a new paadign to assst the

history and physical examination. This polansed
environment has limited 2 produdive discusaon of
the current evidence, the identification of knowl
wlge gaps and the development of reearch and

prrities to improve the candiovascular
are of athletes,

AMSSM
The AMSSM Board of Directors appoinsed 2 sk
force to sddress the isues surmmding the cardios 25
cular screening of young competnive shletes (e
12-35) in the USA. The ohjective of the task force
waisto examine the current evidence and knowledge
EAps melevant to cardiovascular screening in athetes
and provide a framework for the AMSS M member.
ship to ames sore aving recommendations and future
research directions. This statement & unique in pro-
viding an smemment of candiovmanlar screaing
from the perspective of a primary are spors medi-
cm:plrymﬂ. While it may assst other hesltheare
i with di lar screening in ath-

indwidual physican in assessing the most
amdiowss alar sceening staegy unique their attier
population, mmmunity needs. and resoures. The
decision to implement 2 cardigvastular sresning
programme, with or without e addition of ECG,
recessitaies camful mnsideraton of the risc of SCAD in
the mrgetad populstion and the aamiabiliy of adiology
msources and infastuawe. Importantly, it the
individual physidian s assessment in the comed of an
emarging eddence bass Tiat the dhasen model for early
detection of ardiac disorders in the spedfic papulaton
provides greater benefit han hamn. AMESM is
ommited b advancing evidenced-based mseach and
eductional initiatives fat will validate and pmate hie
most efficacious sraegies 1o foser sale spant
partcipation and mduce SCAD in am lees

BACKGROUND
Cardiovascuber screening in competitive sthleres is
recommended by most msjor medical argamsations

etal B J fparss Med
Pubizhed Oniire Firr

| plee inclde Day Monsh
Yeur] doz10.1 ikEpat &
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and sports baodies;™ however, agree.
ment on the most appropriste screening protocol
remains 2 topic of considersble controve ey, Withn
the primary care sports medicine and sports cardi
ology communities, this topic has created a highly
charged debate specifically regarding the addition
of a restng 12-lead BOG to the pre pa risc pation

Letes, comclumons may not necemanly spply to phyai-
cians from other disaplines.

Wiiting group selection and process
The AMSSM Presdent appomted cochain [JAD
and FGO) b0 smemble 2 sk force © addres the
topic of cardiovasailar preparticipation scre ening.
The tack fore was carefully sleced to inchule a
balinced panel of primary care s ports mesdicine phy-
siciam with demonscared ladership and expertise
in athlete cardiovascular screening to represent the
different perspectives of candiovascular preparticipa-
tion screening This panel focused specifically on
imues relevant to the potential sldison of BCG w
the preparticipation physical evalusion (PPE) and
mehbuﬁt mhfnﬁnﬂumnualﬂun
ing sex, such

A survey of the task fore membens was used
identify key discumion aress and generate an initial
woutline. The panel subsequently engaged in 2 series
of conference calk, lterstore review and written
communications to discus and anshse specific
areas relevant to ardiovascular screening in ath-
lews, followed by an inperson meeting in Atana,
Georgia, USA, on 21-22 Felwnary 2016. An
Fxecutive Summary from the penel n preented m
o 1.
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* The differential risk of
SCA/D between athletes
and non-athletes I1s not
fully understood based
on current epidemiologic
evidence.

= Athletes display a
differential risk for
SCA/D based on age, sex,
race, and sport.
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Why cardiovascular screening in young athletes
can save lives: a critical review

Jonathan A Drezner,' Kimberly G Harmon,' Irfan M Asif,? Joseph C Marek®
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Strength of Rationale for b
ECG Screening «5

SPORTS
MEDICINE
Leading Sports Medicine into the Future

Strength of Rationale for ECG Screening
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The Sad Reality:

Screening is a Challenge

= METHODS: From 1996 through 2016, 11,168 adolescent
athletes with a mean (xSD) age of 16.4+1.2 years (95% of
whom were male) in the English Football cardiac screening
program; health questionnaire, physical examination,
electrocardiography, and echocardiography.

= RESULTS:

= During screening, 42 athletes (0.38%) were found to have
cardiac disorders that are associated with sudden cardiac
death.

= After screening, there were 23 deaths from any cause, of which
8 (35%) were sudden deaths attributed to cardiac disease.
Cardiomyopathy accounted for 7 of 8 sudden cardiac deaths
(88%).

= Six athletes (75%) with sudden cardiac death had had
normal cardiac screening results.

= The mean time between screening and sudden cardiac death
was 6.8 years.

= Onthe basis of a total of 118,351 person-years, the incidence
of sudden cardiac death among previously screened
adolescent soccer players was 1 per 14,794 person-years (6.8
per 100,000 athletes).

Malhotra A, Dhutia H, et al: Outcomes of Cardiac Screening in
Adolescent Soccer Players. N Engl J Med. 2018 Aug 9;379(6):524-534.




Final Assessment

 You've completed the PPE
on John, and it’s time for
the final assessment.

e Jason noted his BP was
slightly high; how do you
proceed with final
clearance?

e Heis also found to be SCT
positive; can he play?




Athletic Clearance Decision

B PREPARTICIPATION PHYSICAL EVALUATION 159
PHYSICAL EXAMINATION FORM
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Resource Documents

PREPARTICIPATION

PHYSICAL
EVALUATION

2015
ACC/AHA Guidelines

Competitive Athletes with
Cardiovascular Abnormalities
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Sports Classification
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Zips DP, Link MS, Ackerman MJ, Kovacs RJ, Myerburg RJ, Estes NA 3rd.
Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities:
Task Force 9: Arrhythmias and Conduction Defects: A Scientific Statement From the American Heart Association
and American College of Cardiology. J Am Coll Cardiol. 2015 Dec 1;66(21):2412-23.




Contraindicated Sports

FREPARTICIPATION

PHYSICAL
EVALUATION
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Table 1. Contraindications for Sports
Participation

Active myocarditis or pericarditis
Acute enlargement of spleen or liver

Eating disorder in which athlete is not compliant with
therapy and follow-up, or when there is evidence of
diminished performance or potential injury because of the
eating disorder

History of recent concussion and symptoms of
postconcussion syndrome (no contact or collision sports)

Hypertrophic cardiomyopathy

Long QT syndrome

Poorly controlled convulsive disorder (no archery, riflery,
swimming, weight lifting or powerlifting, strength training,
or sports involving heights)

Recurrent episodes of burning upper-extremity pain or
weakness, or episodes of transient quadriplegia until
stability of cervical spine can be assured (no contact or
collision sports)

Severe hypertension until controlled by therapy (static
resistance activities, such as weight lifting, are particularly
contraindicated)

Sickle cell disease (no high-exertion, contact, or collision
sports)

Suspected coronary artery disease until fully evaluated
(patients with impaired resting left ventricular systolic
function less than 50%, exercise-induced ventricular
dysrhythmias, or exercise-induced ischemia on exercise
stress testing are at greatest risk of sudden death)

Adapted with permission from Kurowski K, Chandran S. The prepar-
ticipation athletic evaluation. Am Fam Physician. 2000,61(9):2688.



Prudent Recommendations

TaS k FO rce 9 Recommendations
A rr hyt h mias 1. Athletes with exercise-induced syncope should be

restricted from all competitive athletics until evalu-
ated by a qualified medical professional (Class I;
Level of Evidence B).

2. Athletes with syncope should be evaluated with a his-
tory, physical examination, ECG, and selective use
of other diagnostic tests when there is suspicion of
structural heart disease or primary electrical abnor-
malities that may predispose to recurrent syncope or
sudden death (Class I; Level of Evidence C).

3. Athletes with syncope caused by structural heart
disease or primary electrical disorders should be
restricted from athletic activities according to the
recommendations for their specific underlying car-
diovascular condition (Class I; Level of Evidence C).

4. Athletes with neurally mediated syncope can resume
all athletic activities once measures are demon-
strated to prevent recurrent syncope (Class I; Level
of Evidence C).

Zips DP, Link MS, Ackerman MJ, Kovacs RJ, Myerburg RJ, Estes NA 3rd.
Eligibility and Disqualification Recommendations for Competitive Athletes With Cardiovascular Abnormalities:
Task Force 9: Arrhythmias and Conduction Defects: A Scientific Statement From the American Heart Association
and American College of Cardiology. J Am Coll Cardiol. 2015 Dec 1;66(21):2412-23.




Hypertension in the Athlete

* Hypertension is the most common
cardiovascular disorder detected
during PPE screening.

= BP readings are altered by various
factors that influence the patient, the
techniques used and the accuracy of
the sphygmomanometer.

= Clinical Observations:

— Blood pressure during the PPE process is
often completed by someone who does
not regularly perform BPs.

— False positive blood pressure readings
are not uncommon.




The Fourth Report on the
Diagnosis, Evaluation,
and Treatment of High

Blood Pressure in
Children and
Adolescents

National High Blood Pressure Education Program Working
Group on High Blood Pressure in Children and Adolescents.
Pediatrics 2004; 114 Suppl: 555-76.




Implications for the Family Physician

= Evaluation:

— All children and adolescents diagnosed
with hypertension require a careful
history and physical examination as well
as further evaluation for a secondary
etiology as clinically indicated.

= Renal US for all children with
sustained BP > 95%

— To evaluate for target organ disease:

* Echocardiogram, as well as a
retinal examination, is currently
recommended for all patients with a
BP > 95th percentile.




Implications for the Family Physician

" Treatment/Clearance:

— Similar to adults, any child athlete
with Stage 2 hypertension should
be restricted from participation until
adequate control is obtained.

— Children with identified target
organ disease should have
participation recommendations
based upon the nature of their
target organ disease.

Preparticipation
Physical

Evaluation




SCT Guidance

from the NCAA

In general, student-athletes with sickle cell trait should:

* Set their own pace.

* Engage in a slow and gradual preseason conditioning regimen to be
prepared for sports-specific performance testing and the rigors of
competitive intercollegiate athletics.

* Build up slowly while training (e.g., paced progressions).

» Use adequate rest and recovery between repetitions, especially during
“gassers” and intense station or “mat” drills.

* Not be urged to perform all-out exertion of any kind beyond two to three
minutes without a breather.

» Be excused from performance tests such as serial sprints or timed
mile runs, especially if these are not normal sport activities.

» Stop activity immediately upon struggling or experiencing symptoms such
as muscle pain, abnormal weakness, undue fatigue or breathlessness.

« Stay well hydrated at all times, especially in hot and humid conditions.

» Maintain proper asthma management.

* Refrain from extreme exercise during acute illness, if feeling ill, or while
experiencing a fever. | p—

» Access supplemental oxygen at altitude as needed.

» Seek prompt medical care when experiencing unusual distress.



Guidance from ASH

 Q: Can an individual with
sickle cell trait participate in
athletics/exercise?

= A: Sickle cell trait should not be

an impediment for participation in
athletics or physical

exercise. Maintaining good
hydration and understanding how
to avoid injuries can make exercise
safer for ALL individuals, including
those with sickle cell trait.



http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=_X9ijWJww2U_5M&tbnid=OoXgI4LtCbZQ_M:&ved=0CAUQjRw&url=http://www.npr.org/templates/story/story.php?storyId%3D121829370&ei=PQSlUsPfLurK2gWRp4C4Bw&bvm=bv.57752919,d.b2I&psig=AFQjCNHDjs-3QWf2taXDQCNJVWCO5S0uWw&ust=1386632613543432

Guidance from ASH

 What precautions should an
individual with sickle cell trait take
when participating in sports or
exercise?

= A Individuals with sickle cell trait should

consider the same precautions that can
prevent injuries and exercise-related
linesses as people who do not have sickle
cell trait. These include being mindful of
heat and humidity, drinking adequate
fluids, taking rest breaks as needed, and
not exceeding their current level of fitness.
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PPE 5t Edition

Chapter 9

Transgender Athletes
A transgender person has a gender identity that is different than their sex designation assigned

at birth. di can be for medical eligibility to participate in sports by

using the standard preparticipation physical evaluation, or PPE, process. The conundrum arises
with the designation of sex and gender and the determination of competition status that is
based on either sex or gender. The terms gender and sex have been defined by the World

Health O ization (WHO)* to ize terms that are often used interchangeably in many

settings. The WHO definitions confine the words to specific meanings for which sex refers to
the biclogical and physiological characteristics that define male and female and gender refers
to the socially constructed roles, behaviors, activities, and attributes that sodiety considers
culturally appropriate for men, women, and pecple of other gender categories. The
fundamental concepts of sex and gender extend beyond the traditional male and female
biclogical designations assigned at birth. Although not universally accepted, there are likely
several categories along a continuum of biclogical sex in humans that include internal and

Cl

hormone levels, and secondary sex characteristics, in addition

to a broad range of gender identity ies. D ining when an i I is male, female,

or another sex desij ion i integrating all the elements of biclogical sex as well as self-

described gender identity.? Sports competitions have traditionally been divided by sex, but as

transgender athletes move into the sports arena, participation across sex divisions can create

[ y. QuesTi ing inc ition are just beginning to

be clarified.




* The Preparticipation Examination
(PPE) has yet to be validated as
decreasing morbidity and mortality. -

= At present, however, the standard ,
of care in the United States Is a “|
carefully performed history and
physical examination (PPE).

* The conscientious examination
requires a trained provider, an
appropriate setting, and sincere
communication.




Giese EA, O'Connor FG, Brennan FH, Depenbrock PJ, Oriscello
RG. The athletic preparticipation evaluation: cardiovascular
assessment. Am Fam Physician 2007;75:1008-14.

Lammlein KP, Stoddard JM, O'Connor FG: Preparticipation
Screening of Young Athletes: Identifying Cardiovascular
Disease. Prim Care. 2018 Mar;45(1):95-107.
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For Further Information

Please contact:

francis.oconnor@usuhs.edu
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