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1. “You Don’t Need to be 
fellowship trained to be a 

good sports medicine doc”

2. “Don’t Give Away Your 
Family Medicine”

O'Connor FG, Tucker JB: Boxing: The Preparticipation Evaluation.  
Military Medicine 1991; 156 (8):391-395.



• John is a 17/o male being 
seen for his PPE.

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

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

• Practice starts tomorrow.

John is a Rising 
High School Senior
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You have a Resident helping with 
Preparticipation Examinations
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• Jason is a third 
year Resident in 
Family Medicine 
helping you with 
PPEs.

• Jason has lots of 
questions!



▪ Identify Standard of Care 
Resources for performing 
preparticipation examination (PPE)

▪ Discuss the New Features of PPE 
Monograph 5

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

▪ Identify and Discuss history 
questions and physical examination 
findings on the PPE Not to Miss!

▪ Discuss the role of Special Tests
▪ Discuss common Clearance and

Return to Play Issues

Objectives



What should I Read?

• Jason inquires as to 
what references or 
resources might be 
available to assist with 
PPEs in the future?



Preparticipation 
Examination 
Resources



▪ American Academy of Family 
Physicians

▪ American Academy of Pediatrics
▪ American College of Sports 

Medicine
▪ American Medical Society for 

Sports Medicine
▪ American Orthopedic Society of 

Sports Medicine
▪ American Osteopathic Academy 

of sports Medicine

Preparticipation Evaluation 
Physical Evaluation Fifth Edition





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.



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

– 15 Distinct Task Force 
Reports

46th Bethesda Conference Guidelines



A Defense Center of Excellence

Hypertension

Flynn JT, Kaelber DC, Baker-Smith CM, et al; Subcommittee on Screening and Management of High Blood Pressure in 
Children. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and 

Adolescents. Pediatrics. 2017;140(3):e20171904. Pediatrics. 2018 Sep;142(3):e20181739.

Buelt A, Richards A, Jones AL. Hypertension: New Guidelines from the International Society of 
Hypertension. Am Fam Physician. 2021 Jun 15;103(12):763-765.



PPE Next Steps

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



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



Jason Inquires as to What’s New?



Amazon’s Comments on the 
Fifth Edition

 New chapter on transgender athlete
 New chapter on the female athlete
 New section on mental health
 Incorporating PPE into routine health 

supervision care
 Updated content based on the most 

current practice guidelines, consensus 
statements, and expert opinions

 Developed to enhance the health and 
safety of all athletes and establish a 
standardized approach to PPE

 English and Spanish versions of the 
History Form



The Senior Editors’ Thoughts:
Key Points of Emphasis



 Determine general physical & 
PSYCHOLOGICAL HEALTH

 Evaluate for conditions that 
predispose to injury or illness

 Evaluate for life-threatening
or disabling conditions

 Opportunity for discussion of 
health & lifestyle issues

 Entry point into A HEALTH 
CARE HOME

PPE Goals…



 Incorporate the PPE into routine 
health supervision care visits 
for all children
 Start at age 6
 Every 2-3 years

 Integrating the PPE into the 
health care home may be more 
easily achieved if the PPE 
portion of the examination is 
addressed every 2 to 3 years, 
rather than annually, to allow a 
different focus each year for 
evolving child & adolescent risk.

PPE5 Emphasis… 



 Provides medical 
background for shared 
medical decision-
making

 Determine medical 
eligibility & potential 
physical activity 
limitations

 Help athletes 
participate “safely”

The PPE… 



 MD, DO, or advanced practice 
providers (NP & PA)

 Essential to have clinical training 
 Knowledge & expertise to conduct 

the evaluation 
 Address the broad range of 

problems
 Determine medical eligibility

 Clinical training for problems 
encountered during PPE

 Individual state laws vary (NP, PA, 
DC)

 Seek consultation when appropriate

Qualifications of Examiners…



 ICD-10-CM code for sport PPE is 
Z02.5

 Coding the PPE (1° or 2° position) 
allows EMR tracking

 Diligent coding 
 Research into short- & long-term PPE 

outcomes
 Large systems - “big data” in relatively 

short time
 Help determine PPE outcomes & 

address gaps
 Utility of the current exam
 Predictive value of the exams
 Reasonable exam frequency 
 Shape the future PPE

Coding & PPE Outcomes

6



Why are we doing these PPEs?

• Jason inquires as to 
why are we doing 
these PPEs, in 
particular on a Friday 
night, in the HS Gym,  
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 
illness or injury.

• 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:

 Ideally, 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
• Station approach:
 In 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.



Setting of the PPE
• Office setting: (A Push in PPE!)
 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.



Exertional Sudden Death in Athletes

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



▪ Sudden cardiac death in 
athletes is an uncommon
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. 

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

Epidemiology of Sudden Death in 
Young Athletes



▪ 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.

Epidemiology of Exertional 
Sudden Death



▪ The incidence of SCD in 
Division 1 male basketball 
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%).

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.

Sudden Unexplained 
Cardiac Death (SUD)



▪ 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.

“Big Picture” Perspective



An Appropriate History and 
Physical Examination

• Jason inquires as 
to appropriate 
questions to ask 
athletes as you 
begin the 
preparticipation 
examinations. 





History Questions 
on the PPE Not to Miss!



14 Point AHA Update

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.



• Musculoskeletal 
Symptoms
 Status of rehabilitation of 

prior injuries

• Concussion Symptoms
 Baseline symptoms

• Respiratory Symptoms
 Occult asthma

• Eating Disorders
• Psychologic Stress

Not to be Forgotten!



An Appropriate History and 
Physical Examination

• Jason inquires as 
to how detailed 
the physical 
examination 
needs to be? 





Performing the 
Cardiovascular 
Preparticipation 

Examination



▪ 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)

14 Element AHA Recommendations



Blood Pressure Assessment

43

Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, Ramirez A, Schlaich M, Stergiou GS, 
Tomaszewski M, Wainford RD, Williams B, Schutte AE. 2020 International Society of Hypertension global 

hypertension practice guidelines. J Hypertens. 2020 Jun;38(6):982-1004.



• Diagnosis:

Blood Pressure Assessment: 
Young Athlete

Flynn JT, Kaelber DC, Baker-Smith CM, et al; Subcommittee on Screening and Management of High Blood Pressure in 
Children. Clinical Practice Guideline for Screening and Management of High Blood Pressure in Children and 

Adolescents. Pediatrics. 2017;140(3):e20171904. Pediatrics. 2018 Sep;142(3):e20181739.



Blood Pressure Assessment: Adult

45

Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, Ramirez A, Schlaich M, Stergiou GS, 
Tomaszewski M, Wainford RD, Williams B, Schutte AE. 2020 International Society of Hypertension global 

hypertension practice guidelines. J Hypertens. 2020 Jun;38(6):982-1004.



Physical Examination:
Cardiac Auscultation

▪ Quiet, well-lighted 
room

▪ Sitting or standing
▪ Palpation - PMI, thrills
▪ Splitting
▪ Dynamic exam
▪ Pathologic vs Normal 

Normal:
 systolic ejection murmur
 begins after first heart sound
 ends before the second heart sound
 crescendo-decrescendo profile
 normal inspiratory S2 split
 normal dynamic assessment

Suspicious:
 diastolic, holosystolic, or continuous
 grade III or greater in intensity
 abnormal S2 splitting
 abnormal dynamic assessment



• Musculoskeletal 
Screening Examination

• Pulmonary 
Examination

• HEENT/Skin

• Abdomen/Genital 
Examination

• Functional Testing

Not to be Forgotten!



HEENT



Skin



Abdominal/Genitourinary



Pulmonary Auscultation



Musculoskeletal Screening 
Examination



Functional Testing



The Role of Special Tests

• 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



• “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.

• “Non Maleficence”
 requires an intention to avoid needless 

harm or injury that can arise through acts 
of commission or omission.

Overriding Ethical Principles



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

Routine Blood Tests and UA

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.



• Pre-participation assessment. A 
one-time, pre-participation 
baseline concussion assessment 
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.

Baseline Concussion Testing



Neurocognitive Testing

58



Visual Ocular-Motor Testing (VOMS)



Sickle Cell Screening



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

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

• But then…. 

Primary Prevention



• Policy Opposes Mandatory SCT Screening for 
Athletic Participation

 Recommends universal training 
interventions and additional research

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

American Society of 
Hematology: ASH

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



Special Tests to Include 
Echocardiography and 

Electrocardiography are not Mandated

NCAA Guidance 2016



Final Assessment
• You’ve completed the PPE on

John, and it’s time for the final 
assessment.

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

• He is also found to be SCT 
positive; can he play?

• He would like to discuss other 
common clearance dilemmas!



Athletic Clearance Decision

66



Resource Documents



Sports Classification

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 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.

Hypertension in the Athlete



ISH Guidelines for Evaluation

70

Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, Ramirez A, Schlaich M, Stergiou GS, 
Tomaszewski M, Wainford RD, Williams B, Schutte AE. 2020 International Society of Hypertension global 

hypertension practice guidelines. J Hypertens. 2020 Jun;38(6):982-1004.



Buelt A, Richards A, Jones AL. Hypertension: New Guidelines from the International 
Society of Hypertension. Am Fam Physician. 2021 Jun 15;103(12):763-765.

Brachial Blood Pressure 
Assessment: Adult



ISH Guidelines for Management

72
Unger T, Borghi C, Charchar F, Khan NA, Poulter NR, Prabhakaran D, Ramirez A, Schlaich M, Stergiou GS, Tomaszewski M, Wainford RD, Williams 

B, Schutte AE. 2020 International Society of Hypertension global hypertension practice guidelines. J Hypertens. 2020 Jun;38(6):982-1004.



▪ 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.

Implications for the Family Physician



Making a Prudent Recommendation

74

Black HR, Sica D, Ferdinand K, White WB. Eligibility and Disqualification Recommendations for Competitive Athletes 
With Cardiovascular Abnormalities: Task Force 6: Hypertension: A Scientific Statement from the American Heart 

Association and the American College of Cardiology. J Am Coll Cardiol. 2015 Dec 1;66(21):2393-2397.



AHA Hypertension Recommendations

75

Black HR, Sica D, Ferdinand K, White WB. Eligibility and Disqualification Recommendations for Competitive Athletes 
With Cardiovascular Abnormalities: Task Force 6: Hypertension: A Scientific Statement from the American Heart 

Association and the American College of Cardiology. J Am Coll Cardiol. 2015 Dec 1;66(21):2393-2397.



• 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. 

Guidance from ASH

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


• Q: 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 
illnesses 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.

Guidance from ASH

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=OUGITWLgtyBlzM&tbnid=MyZ5T9OhTCnU4M:&ved=0CAUQjRw&url=http://www.mensfitness.com/training/pro-tips/the-fit-5-hydration-for-athletes&ei=cQOlUo_eJIj12QX-q4CoDQ&bvm=bv.57752919,d.b2I&psig=AFQjCNGT31YhVXPS47_8fTg89TagM2d5NQ&ust=1386632429070290
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&docid=OUGITWLgtyBlzM&tbnid=MyZ5T9OhTCnU4M:&ved=0CAUQjRw&url=http://www.mensfitness.com/training/pro-tips/the-fit-5-hydration-for-athletes&ei=cQOlUo_eJIj12QX-q4CoDQ&bvm=bv.57752919,d.b2I&psig=AFQjCNGT31YhVXPS47_8fTg89TagM2d5NQ&ust=1386632429070290


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.

• Access supplemental oxygen at altitude as needed.

• Seek prompt medical care when experiencing unusual distress.

SCT Guidance 
from the NCAA



However, SCT can get 
Complicated!

79

• During PPEs a member of 
the track team with SCT 
notes:  
 “This summer while preparing for 

the preseason, my legs became 
painful and weak while sprinting. I 
was unable to continue” 

• The athlete reports no 
prior episodes.

• How do you proceed?



Differential Diagnosis

80



Exercise Collapse Associated 
with Sickle Cell Trait

81






Return to Duty Considerations

82

O'Connor FG, Franzos MA, Nye NS, Nelson DA, Shell D, Voss JD, Anderson SA, Coleman NJ, 
Thompson AA, Harmon KG, Deuster PA. Summit on Exercise Collapse Associated with Sickle Cell 

Trait: Finding the "Way Ahead". Curr Sports Med Rep. 2021 Jan 1;20(1):47-56.



• During clinical examination 
of a member of the football 
team, you note a loud 
systolic murmur. 

• The athlete reports no prior 
knowledge of murumur 
detection.

• How do you proceed?
• Can he practice with team 

later today?

New Heart Murmur

83



• Bradycardia

• Lateral displacement of point 
of maximal impulse (PMI)

• Systolic ejection murmur
 Upper left sternal border

• Second heart sound splitting

• Third heart sound

• Hyperdynamic carotid pulse

Normal Cardiac Clinical 
Findings in an Athlete

84



• Greater than grade 2/6 intensity 

• Lateral rather than upward 
radiation 

• Occurrence in mid-systole or 
late systole rather than in early 
systole 

• Accompanied by a click in mid-
systole or late systole 

• Any murmur that becomes 
louder with the Valsalva 
maneuver

Abnormal Systolic Murmur

85



Pathologic Systolic Murmurs

86



Abnormal Heart Murmur 
Requires a Strategic Pause and 

an Echocardiogram

87



“I have Intermittent 
Pounding in My Chest”

88

• During clinical 
examination of a member 
of the soccer team, an 
athlete complains of 
“pounding and racing” in 
chest while practicing. 

• The athlete reports no 
prior knowledge of cardiac 
problems.

• How do you proceed?



Palpitations: Etiology

89



Palpitations: Evaluation

90



• 12 Lead 
Electrocardiogram

• Restriction?
• Referral?
• ECG Monitoring
• Echocardiogram
• Cardiac Stress Test

Palpitations: Management

91



Palpitations: Management

92



Suspicious Family History

93

• During clinical examination 
of a member of the 
basketball team, an athlete 
relates the following:
 “I had an older brother die 

while playing basketball.”

• The athlete reports no 
personal history of cardiac 
complaints.

• How do you proceed?



Family History of Exertional 
Sudden Death

94

Tan BY, Judge DP. A clinical approach to a family history of sudden death. Circ 
Cardiovasc Genet. 2012 Dec;5(6):697-705.



Family History of Exertional 
Sudden Death Management

95

Tan BY, Judge DP. A clinical approach to a family history of sudden death. 
Circ Cardiovasc Genet. 2012 Dec;5(6):697-705.



“I passed out this summer 
during Training.”

96

• When reviewing the AHA cardiac 
questions with a cadet, he notes 
that over the summer he had an 
exertional collapse during the 
ruck march at the end of Air 
Assault.  

• The athlete reports no prior 
history of a previous syncopal 
event. 

• They have soccer practice 
tomorrow.

• How do you proceed?



• True Syncope vs “collapse”
• Post event state: postictal, incontinence, 

rapid recovery vs prolonged 
unconsciousness

• Vital signs at scene
• During vs after exercise
• Prodromal events: palpitations, nausea, 

pruritus, wheezing, chest pain
• Body position and precipitating events
• Occurrence at other times vs only exercise  
• Family history of sudden death
• Medications
• High risk Behaviors

History



A Defense Center of Excellence

98

Exercise-Related Syncope: Prudent Recommendations



Skin Findings

99

• During clinical examination 
of a female cadet on the 
tennis team, you note the 
accompanying skin lesions 
during the abdominal  
examination. 

• The athlete reports she has 
had them for sometime, 
and the are also on her legs 
and axilla.

• How do you proceed?



Striae: Differential Diagnosis

100



Ehlers Danlos Syndrome

101



Ehlers Danlos Syndrome

102



Hand Finding on Clinical 
Examination

103

• During clinical examination 
of a member of the volleyball 
team, you note the following 
during the musculoskeletal 
examination. 

• The athlete is asymptomatic, 
and has no other clinical 
findings.

• How do you proceed?



PPE 5th Monograph



Marfan Syndrome Diagnosis

Summers KM, West JA, Hattam A, Stark D, McGill JJ, West MJ. Recent developments in the diagnosis of Marfan 
syndrome and related disorders. Med J Aust. 2012 Nov 5;197(9):494-7.



Interesting Eye Examination

106

• During clinical examination of a member of the 
women’s soccer team, you note the following on 
ocular examination. 

• The athlete reports no prior knowledge of any 
eye complaints or abnormalities on examination.

• How do you proceed?



Anisocoria

107

Gross JR, McClelland CM, Lee MS. An approach to anisocoria. Curr Opin 
Ophthalmol. 2016 Nov;27(6):486-492.



• In ambient light, estimate the difference in size between pupils (anisocoria).
• Illuminate the eyes tangentially from below with a light source (e.g., flashlight) and

switch off the room light.
• Observe the dilatation dynamics of both pupils carefully for 20 seconds. Photos may

be taken at 5, 10, 15 and 20 seconds.
• In a patient with Horner syndrome, the normal pupil will dilate rapidly immediately

after the room light is switched off; dilatation of the Horner pupil will be delayed
because of sympathetic denervation.

• After the first few seconds of darkness, the Horner pupil will dilate slowly from the
decreasing parasympathetic tone and will reach its maximal dilatation after 15–20
seconds.

• Anisocoria will be greater after 5 seconds in darkness than after 15–20 seconds.
• The presence of anisocoria with dilatation lag is highly suggestive, but not

pathognomonic, of Horner syndrome.

Assessing 
Anisocoria
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• During clinical 
examination of a member 
of the track team, you 
note that the cadet 
recently had COVID 19. 

• The athlete is 
asymptomatic, and has 
no other clinical findings.

• How do you proceed?



COVID 19 Evaluation
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COVID 19 Management



 The PPE is only as good as the 
practitioner who takes the time to 
review the questionnaire, ask follow-up 
questions, and try to determine the risks 
and benefits of participation in sport or 
exercise for the athlete.

 Consider every patient who comes to 
clinic an athlete and our goal as 
providers it to promote 
exercise. Therefore PPE should be 
performed on every patient in hopes of 
preventing any catastrophic event and 
guiding the patient/athlete in making 
exercise/sport a positive experience.

 Final Comment: would focus on 
mental health screening as main new 
portion of the PPE.

Final Senior Editor Thoughts!



 The PPE is not an evidence 
based exam

 Incorporating the PPE into health 
prevention visits within the 
health care home is best practice

 History & PE should drive case 
finding studies

 Universal ECG screening is not 
recommended

 Use shared medical decision 
making to determine medical 
eligibility for sports participation

 There are many knowledge gaps 
in the PPE

 Coding the PPE may allow big 
data to inform PPE

Final Senior Editor Thoughts!



▪ 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.

Conclusion



For Further Information

Please contact:
francis.oconnor@usuhs.edu 
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