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Is the Age of the Athlete a 
Factor

• The age of the patient is a very 
important factor.  
• Some injuries are only seen in 

certain age groups
• Some diseases are not sports 

injuries although they may 
present as such
• The age is a determining factor 

in overall prognosis
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Age of Athletes and 
Injury Predisposition 

• Athletic performance in inversely proportional to age

• Athletic intensity and duration also decrease with age

• Different injuries with different age groups

• Growth centers and injuries

4
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Injury Statistics

• The largest number of injuries to 
athletes are of musculoskeletal 
origin particularly soft tissue 
(Hyde)

• Both intrinsic and extrinsic 
factors relate to sports injuries 

6



8/1/22

4

Extrinsic Factors for Injury Predisposition

• Level of competition
• Skill Level
• Duration and intensity of competition
• Length of time in sport
• Weather
• Protective equipment
• Clothing
• Sport equipment/implement
• Shoes
• Competition Surface
• Position on field
• Unknown obstacles
• Tape/bracing

Intrinsic Factors for Injury Predisposition

• Age
• Gender
• Hormonal changes/menstrual disturbances
• Previous Injury
• Inadequate treatment/rehab
• State of mind/psych
• Fitness levels
• Body size/type
• Upper, lower limb dominance
• General/specific joint laxity
• Muscle imbalance/hyper or hypotonicity
• Joint dysfunction
• Abnormal neuromechanical fx.
• Asymmetrical limb measurements
• Anatomical morphology and alignment
• Posture
• Insufficient warm-up, cool down, recovery
• Poor technique
• Inadequate concentration
• Supramaximal workload or overstrain

7
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Bursitis

9

Common Sport 
Injuries of the 
Elbow 

• Structural Anatomy of the elbow
• Three joint complex
• Actions of flexion, extension, 

supination, pronation…

10
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Elbow Injuries  

11

GROWTH CENTERS 
OF THE ELBOW

• Understanding the maturation of 
the athlete will help facilitate 
accuracy in diagnosis of sports 
injuries

This Photo by Unknown Author is licensed under CC BY-SA-NC
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https://www.tamingthesru.com/blog/diagnostics/x-ray-vision-shoulders-and-elbows
https://creativecommons.org/licenses/by-nc-sa/3.0/
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Elbow Growth 
Center appearance 
ages 

• C
• R
• I (M)
• T
• O
• E
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Using ossification centers 
to assess skeletal age and 
injury predisposition

• Appearance of ossification 
centers

• Regions of injury

• Demands of sport as it relates 
to age

• Predisposition to injury 
depending on sport and age of 
the athlete

• Need to Have I before T.  If you 
do not have an I and there is a 
trochlea, look for an avulsed 
medial epicondyle. 

14
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Closure of Elbow 
Ossification Centers 

• Between 15-19 Fusion in the centers is taking 
place

• Females precede males in fusion of all growth 
centers in the elbow

• Order of fusion is :

• T C L M O R

15
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OCD of the 
Capitellum
• Panners vs. OCD
• Indications
• Physical Findings
• Reoccurrence

17

Acute Elbow Injury

• Considerations of age
• Training Regime
• Kinetic Chain

18
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Avulsion Fracture of the Medial Epicondyle

19

Ulnar Collateral 
Ligament Tear 

• Grade 1 
• Grade 2
• Grade 3 

20
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Elbow Dislocation 

• Dizdarevic I, Low S, Currie DW, Comstock RD, 
Hammoud S, Atanda A Jr. Epidemiology of 
Elbow Dislocations in High School Athletes. 
Am J Sports Med. 2016 Jan;44(1):202-8. doi: 
10.1177/0363546515610527. Epub 2015 
Nov 6. PMID: 26546303.

-The Elbow is the second most commonly dislocated 
major joint in the general population

-9.2% of elbow injuries are dislocations
-91.3% occurred in Boys
-Contact is most common mechanism of injury
-13.6% result in surgical intervention

21

TFCC
The Most Common 
Cause of Ulnar Sided 
Wrist Pain

• Function of the TFCC;

• 1. Absorb loads that transfer 
through the ulnocarpal joints

• 2. Stabilize the distal radioulnar 
joint

22
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Remember 
your anatomy
Age, Gender and Predisposition to 
Injury

23

Incidence of 
Pelvic Avulsion 

Fracture

• Rossi F, Dragoni S. Acute avulsion fractures of the 
pelvis in adolescent competitive athletes: 
prevalence, location and sports distribution of 203 cases 
collected. Skeletal Radiol. 2001 Mar;30(3):127-31. doi: 
10.1007/s002560000319. PMID: 11357449

• Soccer and Gymnastics have the highest rate of pelvic avulsion 
injury

• Ischial Tuberosity- most common

• AIIS -
• ASIS

• Pubic symphysis

• Iliac crest 

24
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THE GENDER OF 
THE ATHLETE

• Injury rates among women are 
statistically not  different  then 
males.   

• There is a difference in the rate 
of injury for different body parts

• Boys have a higher rate of injury 
due to increased participation in 
higher risk sports. 

26
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ACL Injury & Gender

• Women have a higher rate of ACL injury
• Women jump and land and with quads contracting
• Men jump and land with hamstring contraction 

27

ACL Rupture and the Adolescent Athlete

• VanZile AW, Reineke DM, Snyder MJ, 
Jones DD, Dade RL, Almonroeder TG. 
Establishing Normative Values for 
Inter-Limb Kinetic Symmetry During 
Landing in Uninjured Adolescent 
Athletes. Int J Sports Phys Ther. 
2021;16(4):1067-1075. Published 2021 
Aug 1. doi:10.26603/001c.25366

• 25% of athletes will sustain a second 
ACL rupture in the first year of return to 
sport 

• Athletes who have undergone ACL 
reconstruction often demonstrate 
marked inter-limb asymmetries in 
impact forces during landing, even after 
they have returned to sport

28
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Stats on Injury 
Female vs Male 

• Predisposition to injury

• Decreased stroke volume due to decreases size of heart

• Women have a 30% decreased  maximal cardiac output. 

• Women have a higher respiratory rate and less total lung 
capacity than men.  

• However, for some reason women have a greater fatigue 
resistance then equally trained men 

• Women outperform men in cold water endurance 
challenges ( needs more research for explanation)

29

Cardiac Differences with Training in the 
Adolescent Athlete

Adolescent  Athlete Cardiac 
Changes 

Comparison to Adult Athlete

Resting Heart Rate Falls Resting heart rate still higher than 
adult 

Dilation of left Atrium Similar

Left Ventricle Dilates with mild LV 
hypertrophy

Less Chamber dilation and more 
hypertrophy

Raised VO2 max Lower VO2 max in comparison to 
body size  ( Lower stroke volume as 
comparted to adults)

30
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Femoroacetabular 
Impingement 

Syndrome

• Hale RF, Melugin HP, Zhou J, LaPrade MD, Bernard C, 
Leland D, Levy BA, Krych AJ. Incidence of 
Femoroacetabular Impingement and Surgical 
Management Trends Over Time. Am J Sports Med. 2021 
Jan;49(1):35-41. doi: 10.1177/0363546520970914. Epub 
2020 Nov 23. PMID: 33226833; PMCID: PMC8025987

• 1893 Patients studied, 813 were diagnosed 
with FAI
• Female have a greater predisposition 67%
• The incidence of FAI continues to increase 

annually

31

Femoral Acetabular 
Impingement 
Testing 

• Cam

• Pincer

• Mixed 

• Flex and watch

• Bilateral comparison

32
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PPE and Club 
Sports

• Many of these athlete before high school 
age have not had a PPE

• It may be up to you to organize a preseason 
screening to prevent injury

• This will minimize the number of injuries 
during the season. 

33

The Importance of a Pre-
Participation Physical Exam  

• Injury prevention

• Looking for predisposing factors to injury

• Trying to minimize the incidence of injury during the season

• In some instances, prevent catastrophic injury 
• The best practice to obtain and synthesize the athlete 

health history and physical examination to formulate a 
clearance to participate in sport decision. 

34
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The 
Components 
of the PPE 

The screening exam should include:

1.  A comprehensive personal and family 
history is the cornerstone of the PPE. 
2.  Vital Signs
3.  General Inspection (skin, posture, etc.)
4.   Eyes, ears, nose throat
5.   Cardiovascular and pulmonary screening
6. Abdominal Examination
7. Neurological Examination
8.   Genitourinary (as clinically indicated)
9.   Musculoskeletal examination (static and functional 
evaluation)
10.  General medical examination 

35

The Personal and Family 
History 

• The history is a more sensitive tool than 
the physical examination for detecting 
conditions that could prohibit or alter 
sport participation

36
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The Cardiac Examination

• The cardiology exam should follow the 
American Heart Association guidelines.  
• Cardiac Auscultation is a core component and 

is required to detect abnormal heart sounds. 
• ALL abnormalities detected should be 

evaluated by a cardiologist

37

PSYCHOLOGICAL CONSIDERATIONS OF INJURY

• THE ADVICE YOU GIVE TO AN 
INJURED ATHLETE IS CONSIDERED 
ACTIVE CARE.

• THIS CAN ALSO BE DEEMED THE 
PATIENT INVOLVEMENT PHASE OF 
TREATMENT MANAGEMENT PLAN.  

38
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Peds and 
mental 
health 
research

• Journal of Athletic Training 2019;54(10):1021–1029 doi: 
10.4085/1062-6050-394-18 by the National Athletic Trainers’ 
Association, Inc www.natajournals.org Narrative Review The 
Psychosocial Implications of Sport Specialization in Pediatric
Athletes Joel S. Brenner, MD, MPH*†‡; Michele LaBotz, MD§||; Dai Sugimoto, PhD, ATC¶#**; 
Andrea Stracciolini, MD, FAAP, FACSM¶#**†† *Sports Medicine Program, Children’s Hospital of The 
King’s Daughters, Norfolk, VA; †Department of Pediatrics, Eastern Virginia Medical School, Norfolk; 
‡Division of Sports Medicine, Children’s Specialty Group, PLLC, Norfolk, VA; §InterMed P.A., 
Portland, ME; ||Tufts University School of Medicine, Boston, MA; ¶Division of Sports Medicine, 
Department of Orthopedics, Boston Children’s Hospital, MA; #The Micheli Center for Sports Injury 
Prevention, Waltham, MA; **Harvard Medical School, Boston, MA; ††Department of Medicine, 
Division of Emergency Medicine, Boston Children’s Hospital, MA Data on the psychosocial 
implications of sport specialization in pediatric athletes are lacking.

• Sport specialization often requires increased training hours and may predispose young athletes to 
social isolation, poor academic performance, increased anxiety, greater stress, inadequate sleep, 
decreased family time, and burnout. Sport specialization frequently introduces multiple stressors 
that could be expected to adversely affect mental health and function in young athletes and may 
increase the risk for burnout. This may be confounded by altered sleep duration and quality, 
increased drive for elite status, and perfectionistic personality types. The signs and symptoms of 
burnout in young athletes can be difficult to detect. It is important to be aware of the possible 
diagnosis of burnout in young athletes who display vague symptoms and a decrease in academic 
performance. The purpose of this review was to survey the available literature on sport 
specialization in young athletes and its association with mental health, sleep, the drive for success in 
sport, and burnout. Key Words: sport psychology, youth athletes, mental health, burnout

39
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Sideline Evaluation for Head Injury 

• 1. More detailed history and PE
• 2. Assess cognitive, somatic and affective signs and symptoms of acute 

concussion, watch for retrograde amnesia (RGA, post-traumatic 
amnesia (PTA) and LOC
• 3. Do NOT leave the player unsupervised
• 4. Perform serial Neuro assessments
• 5. Determine disposition of symptoms and asymptote players include 

post injury follow up , Rt play, home observation, hosp. transport.
• 6. Provide post event instructions

41

RETURN TO PLAY  PROTOCOL

42
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Return to School Protocol 

43

THE STRUCTURE IS AFFECTED BY FUNCTION 
the function is affected by the structure

44
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Introducing Sport Specific Drills 

• Do this as early as you can, safely. 
• Build on the foundational 

movement with sport specific drills
• Timing, reaction, anticipation 
• Cross train to gain core control of 

needed movements 

45

Look at the Footwear that is USED for 
Sport AND Daily Wear

• Look at quality of the shoe
• Look at wear patterns
• Ask about orthotic use
• Ask about taping or strapping for practice
• Ask about past injuries
• Ask about pain in the feet, ankles, hips low back after practice
• Pull the Picture together and RETEST your theory

46
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Shoe Wear Patterns

47

Footwear Inspection 

This Photo by Unknown Author is licensed under CC BY

48

https://foottalk.blogspot.com/2006/01/stay-on-your-feet-falls-prevention-in.html
https://creativecommons.org/licenses/by/3.0/
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When Does the Return to Sport Plan Begin

• What is your measure of 
readiness?

• How will you progress and 
return the athlete to play
• What is your timeline

• What is the level of play

• Measure injury with demand of 
the sport for that region

49

What is Normal 
for YOUR patient

• Shades of grey of normal ROM
• What does this athlete need from 

the hip
• What ROM
• What type of strength

• Fast twitch
• Slow Twitch 

50
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Stretching

• Static vs dynamic stretching

• When to stretch

• How long to stretch 

51

Acute Care 

• Phase 1 
• Rice
• ROM
• Reduce edema
• Safety in ADLs- bracing , crutches etc

52
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Progressions and Variations

• Stretching the same muscle group in different positions

• Mobility vs Stability 

• Stretching all 4 quadrants of the hip. Is this necessary 

53

Subacute 
phase of care

54
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Late Subacute 
Phase of Care

• Full ROM
• Strength
• Proprioception
• Stability
• Safety
• Progression off crutches or out of 

sling

55

Steps in Assessing 
the Kinetic Chain
• 1. AN ACCURATE DIAGNOSIS OF 

THE PRIMARY COMPLAINT
• 2. ASSESS THE FUNCTIONAL 

DEFICITS/COMPENSATIONS THAT 
COULD HAVE CONTRIBUTED TO 
THAT COMPLAINT
• 3.  FIX THE PRIMARY 

COMPLAINT
• 4. FIX THE KINETIC CHAIN

56
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Efficiency of the  Kinetic Chains 

Efficient kinetic chains 
demonstrate decreased joint 
loads, maximum velocity, and 
maximal force production 
during throwing. 
Dysfunction of kinetic chain 
during throwing increases 
stress placed on distal 
segments and can result in 
shoulder and elbow 
pathologies.

57

The Effects of Prontion on the Kinetic Chain

Region Saggital Plane Frontal Plane Transverse Plane

Lumbosacral Extension
Lateral Flex to 
same side Protraction

Pelvis 
Anterior 
Rotation

Translation & 
ipsilat elevation Forward rotation ipsilat

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion Abduction

Mid tarsal Joints Dorsiflexion Inversion AbductionDugan, Sheila A., and Krishna P. Bhat. "Biomechanics and 
analysis of running gait." Physical Medicine and 
Rehabilitation Clinics 16.3 (2005): 603-621.

58
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Functional 
Anatomy

• Bony Structure
• Connective Tissue 

(cartilage/ligaments)
• Deep Muscle Layer
• Intermediate Muscle Layer
• Superficial Muscle Layer
• Fascia 

59

Gait Dissection

• The anterior hip compartment 
eccentrically contracts with heel strike. 
This slowly lowers the leg to the ground.

• Coupled with knee flexion, this creates a 
smooth transition during contact of the 
foot. 

• Flexion of the hip and knee during swing 
phase allows for ground clearance of the 
foot despite the pelvis lowering on that 
side.  

• *Loss of hip and knee ROM here produces 
a circumduction gait. 

60
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Gait Dissection

61

Strength

• When to start strengthening 

• What are the limiting factors

• When is it appropriate  to progress the 
strengthening program 

62
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Introducing Sport 
Specific Drills 
Do this as early as you can, safely. 

Build on the foundational movement with sport 
specific drills

Timing, reaction, anticipation 

Cross train to gain core control of needed 
movements 

Graphic from Jill Cook 

63

Uncorrected Hyper-
Pronation

• Excessive pronation is the most common 
problem that is observed on running analysis. 

• Hyper pronation causes increased ground 
reaction forces in the medial aspect of the 
lower limb kinetic chain, including such 
structures as the medial tibia. 

• Increased demand on muscles causes them to 
work harder to control the excessive pronation, 
this may lead to tendonitis. 

• With excessive pronation also promotes 
excessive internal rotation of the tibia and 
femur. This is a precursor to patellofemoral 
maltracking. 

• Dugan, Sheila A., and Krishna P. Bhat. "Biomechanics and analysis of 
running gait." Physical Medicine and Rehabilitation Clinics 16.3 (2005): 
603-621.

64
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The “Controlled Fall” 
of Gait

Foot Tibia Talus Foot

Dorsiflexion Internally 
Rotates

Everts Pronation

D IR E P

Plantar
flexion

Externally 
Rotates

Inverts Supination

P ER I S

65

Homework

• ALWAYS make the 
athlete/patient an 
active part of recovery

• Two homework 
exercises at home each 
day… Easy to execute

66
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HELMET
POSITION
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Journal of Clinical and Diagnostic Research. 2014 Jan, Vol-8(1): 299-302 
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effect of 
Mouth guards 

on 
Performance 

• The effects of performance oral appliances are related to 
neurophysiologic feedback mechanisms; the release of cortisol –
the so-called stress hormone – and lactate levels have been 
found to play a role. It has also been found that non-functional 
biting (such as with an oral appliance) can impede this feedback 
mechanism [17]. It is further hypothesized that by repositioning 
the mandible, the patency of nerves and arteries in the TMJ is 
improved, increasing blood flow and the perfusion of oxygen to 
the tissues, which in turn may improve function and strength 
[18]. 

• Some research suggested that mouthpieces might enhance 
performance. The professional football players exhibited greater 
arm strength with properly fitted mouth guards that resulted in 
changes in bite patterns [19]. More recently, research has 
suggested mandibular position and oral appliances positively 
affect not only upper-body strength, but also endurance, 
recovery after athletic competition, concentration, and stress 
response [20]. 

70



8/1/22

36

Protective Eyewear

• What is the criteria 

• When is it appropriate

• Limitations…
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Practice Conditions
Water, Heat, Fuel, Stretching, etc. 
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Hydration
Males vs. Females 
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Hydration and Adolescent Athletes 
• Suppiah HT, Ng EL, Wee J, Taim BC, Huynh M, 

Gastin PB, Chia M, Low CY, Lee JKW. Hydration 
Status and Fluid Replacement Strategies of 
High-Performance Adolescent Athletes: An 
Application of Machine Learning to Distinguish 
Hydration Characteristics. Nutrients. 2021; 
13(11):4073. 
https://doi.org/10.3390/nu13114073

• The results showed that 20–44% of athletes were identified as hypohydrated, with 21–
44% and 15–34% of athletes commencing low- and high-intensity training in a 
hypohydrated state, respectively.
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RELATIVE REST

• THE TERM RELATIVE REST –THIS IS 
THE CONCEPT THAT YOU ALLOW THE 
HEALING OF THE INJURED AREA 
WHILE THEY CROSS TRAIN THE 
OTHER REGIONS.  

• This is the real art of working with 
athletes
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THE ART OF 
RELATIVE REST 
• DECREASE DURATION, 

INTENSITY, TYPE OF EXERCISES, 
NUMBER OF REPETITIONS ETC

• SWITCH TO NON-WEIGHT 
BEARING THEREX

• CROSS TRAIN

• VISUALIZATION/IMAGERY
• SOME TYPE OF SPORT 

PARTICIPATION WATCHING 
PRACTICE ETC 
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The Pediatric Athlete 

• Preseason screening considerations 

• Assessment for injury 

• Injury predispositions

• Parents/Guardian communication
• Education to the athlete

• Safety of the Athlete

• Guidance for the health care team
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Thank YOU!!
DrCFoss@Gmail.com

@DrChristineFoss
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