%
L]

Al

'5 =
. =

GROWING ATHLETES =

ESSENTIALS OF PEDIATRIC SPORTS MEDICINE .

Nicholas Thompson, DO
SEPTEMBER 16, 2025




Disclosures

e None



ODbjectives

o Understand anatomical and physiological differences between pediatric and adult athlete
o |dentify common pediatric sports injuries and their appropriate treatment approaches

o Apply evidencéased strategies for injury prevention in youth sports

o Evaluate the impact of early sports specialization on physical and psychological health

e Discuss recognition, evaluation and management of concussions In pediatric athlete



Why Pediatric Sports Medicine Matters

e Youth Sports Participation trends
e Multi-sport athletes
e Year round participation
* Physical, social and emotional benefits

e Increased risk of injury due to growing bodies and competitive pressure

e Too much, too fast, too soon



Pediatric vs Adult Athletes

Special Considerations

o Growth plate and open physes
o Differences in biomechanics, strength and flexibility

* Injury patters specific to youth (agpophysitis, growth plate fractures, stress
Injuries)

e Overuse Injuries vs Acute Injuries



Ccommon Overuse [njuries

Knee- Pediatrics

- Osgood-Schlatter’s Disease
- Boys 12-15/ Girls 8-12

- Symptoms: Pain over tibial tubercle, swelling, pain with
resisted knee extensior

. Xrays: Irregularity of the tibial tubercle

« Tx: Rest, ice, NSAIDs, PT, consider knee immobilizer for
severe cases.

“Orthobullets - Www.Orthobullets.Com.” Orthobullets - Www.Orthobullets.Com, http://orthobullets.com. Accessed 11 Sept. 2024.



Ccommon Overuse [njuries

Foot and Ankle- Pediatrics

« Sever's Disease

- Common idiopathic condition caused
by overuse injury of the calcaneal apophysis in
a growing child that presents with posterior
heel pain.

- Radiographic findings in calcaneal apophysitis
(Sever disease) include increased sclerosis and
fragmentation of the calcaneal apophysis.

.« Tx: Heel Cups, NSAIDs, stretching

“Orthobullets - Www.Orthobullets.Com.” Orthobullets - Www.Orthobullets. Com, http://orthobullets.com. Accessed 11 Sept. 2024



common Overuse [njuries

Elbow

Pitch Smart Guidelines
. Little League Elbow

AGE DAILY MAX (PITCHES IN GAME) REQUIRED REST (PITCHES)

- Little league elbow refers to a continuous | ODays | 1Days | 2Days | 3Days | 4Days | 5 Days
spectrum of injuries to the medial side of the 7-8 50 120 | 21-35 3650 NA NA  NA
elbow seen in adolescent pitchers, which 9-10 75 120 | 21-35 36-50 51-65 66+ = N/A
includes: medial epicondyle stress fractures, 12 85 120 | 21-35  36-50 51-65 66+ = N/A
Hlnarcollateral igament (_UCL) injuries and —pry - e AT

exor_pronator mass strains. 15-16 95 1-30 | 31-45 | 46-60 61-75 76+ N/A

: . .. : 17-18 105 1-30 31-45 46-60 61-80 81+ N/A

- Diagnosis is made clinically with tenderness | . _ _ :
19-22 120 1-30 | 31-45 46-60 61-80 81-105 106+

over the medial elbow made worse with valgus
stress and supplemented with MRI studies.

“www.mlb.com/pitch-smart/pitchingguidelines

« [reatment: Rest, rest, rest.



Ccommon Overuse [njuries

Stress Fractures

- Spondylolysis . B p—
- Most common spinal injury in young athletes | - Spondylolysis

- More commonly seen at the L5/S1 level e

. Incidence rate in young athletes compared to |
general public is 47% and 5% respectively. g 7 W

A stress fracture of the pars
interarticularis



common Overuse [njuries
Spondylolysis

- High Risk Sports:

» Football . Dancing

- Diving - Figure Skating
- Gymnastics .- Rowing

« Jennis

- Pole vaulting

- Baseball Pitchers - Wrestling

. Weight Lifting . \Volleyball



Ccommon Overuse [njuries
Spondylolysis

« Exam:

 Dull unilateral back pain confined to one side is most
common complaint

« Worse with lumbar extension, better with flexion

« + Stork test

. Palpable step off may be felt




common Overuse Injuries
Spondylolysis

- Suggested Imaging Protocol:
 Clinical Exam + Lumbar X-ray AP and Lateral
. Initial Screen with MR

. Localized CT for + Spondylolysis on MR]




common Overuse [njuries
Spondylolysis

« [reatment
- Asymptomatic: Obtain annual imaging until skeletal maturity, no restriction on sports.
. Symptomatic
e Bracing
- No Bracing

- Return to play in 6-9 months (Pain free)



common Overuse Injuries

Stress Fractures

« Tibial Stress Fracture
- Sx: Vague pain middle distal tibia

« Exam: TTP 4-12 CM proximal to medial
malleolus

- X-ray: “Dreaded Black Line”

- [x: PWB vs Surgery



common Overuse Injuries

Stress Fractures

« Tibial Stress Fracture
- Sx: Vague pain middle distal tibia

« Exam: TTP 4-12 CM proximal to medial
malleolus

- X-ray: “Dreaded Black Line”

- [x: PWB vs Surgery



common Overuse [njuries

Stress Fractures

Low
Energy
Availability

. . 78% . DisorFIered ea'Fing 65%
o of female high school Restrlc’ged eating of female high school
Fema‘e Ath‘etlc Trlad Not eating enough

athletes meet criteria for non-athletes meet criteria
Female Athlete Triad for Female Athlete Triad

. Disordered eating Female

Athlete
Triad

Low

Bone
Mineral
Density

» Osteopenia

« Ammenorrhea

Menstrual
Disturbance

¢ OSteO pOfOSIS - Irregular periods

- Amenorrhea - Osteoporosis

. Risk factor for stress injuries/fractures

- Tx: Counseling, dietary management, reduce training, consider OCPs.



Acute Injuries

* Hip Avulsion Injuries
e Distal radius fractures

e Concussions



Avulsion Injuries

* Frequent cause of hip pain in adolescents In Tp—
sports. abdominal muscles

 Most common avulsion injury ASIS ant sup iliac spine

sartorius

e Diagnosis with radiograph

ant inf iliac spine
rectus femoris

. .
Treatment' greater trochanter /

gluteus med - min

lesser trochanter: l

e Surgery for displacement > 3 cm liopscEk ¥

 Rest, PWB, early ROM

ISGH12l iuberosity symphysis
hamstrings adductors




Pediatric Growth Plate Fractures

Distal Radius Fracture

o Salter Harris Type 2 is the most common
(74%) physical fracture.

 Non-operative treatment for Type 1 and 2
with acceptable alignment.

o Surgery generally indicated for Type 3 and 4.

 Type 5 typically not usually recognized as
acute Injury, but later with growth arrest.

Normal

Type-1

Straight
across

Type-2

Above

Type-3

L T

Lower or | Two or

ERasure

of growth
BeLow |Through | plate or

CRush




Concussion In Pediatric Athletes

Sports and Recreation Related Concussions (SRRC)

e Signs/ symptoms

e Unique considerations in children/ adolescents
 Return to learn vs return to play

e Current consensus guidelines

 Biomarkers currently have limited utility



Concussion In Pediatric Athletes
Definition
A mild traumatic brain injury that affects brain function. Effects are often short term and can include

headaches and trouble with concentration, memory, balance, mood and sleep.

A clinical syndrome characterized by immediate and transient alteration in brain function, including
alteration of mental status or level of consciousness, that results from mechanical force or trauma.

o A jarring injury of the brain resulting in disturbance of cerebral function

o Symptom based diagnosis of Physical, Cognitive, Emotional and Sleep issues.



Concussion Imaging

Avoid ordering a brain CT or brain MRI to evaluate an acute concussion unless there are progressive
neurologic symptoms, focal neurological findings on exam or there Is concern for a skull fracture.



Concussion Evaluation

« SCAT

« SWAY

e IMPACT

* KingDevick
« VOMS

e BESS



Evaluation for a Concussion

 Layperson

e CR16

« Healthcare professionals (Acute within 72 hours)

e SCAB

e Child Scab

 Healthcare professionals (Subacute, after 72 hours)

e SCOAD

o Child SCOAG

SCAT6"

S,

Sport Concussion Assessment Tool
For Adolescents (13 years +) & Adults

What is the SCAT6?

The SCATS is a standardised tool for evaluating concussions
designed for use by Health Care Professionals (HCPs). The
SCATGE cannot be performed comectly in less than 10-15 minutes.
Except for the symptoms scale, the SCATE is intended to be
used in the acute phase, ideally within 72 hours (3 days), and
up to 7 days, following injury. If greater than 7 days post-injury,
consider using the SCOATS/Child SCOATS.

The SCATE is used for evaluating athletes aged 13 years
and older. For children aged 12 years or younger, please
use the Child SCATS.

If you are not an HCP, please use the Concussion
Recognition Tool 8 (CRTS).

Preseason baseline testing with the SCATS can be helpful for
interpreting post-injury test scores but is not required for that
purpose. Detaded nstructions for use of the SCATE are prowided
as a supplement. Please read through these instructions carefully
are given in blue italics. The only equipment required for the
examiner is athletic tape and a watch or timer.

This tool may be freely copied in its cument form for
distribution to individuals, teams, groups. and organizations.
Any alteraton (induding translatons and digital re-

), re-branding, or sale for commercial gan is not
permissible without the expressed written consent of BMJ.

Recognise and Remove

A head mpact by either a direct blow or indirect transmission of
force to the head can be associated with serious and potentially
fatal consequences. If there are significant concems, which may
include any of the Red Flags listed in Box 1, the athlete requires
urgent medical attention, and if a qualified medical practitioner
of emergency procedures and urgent transport to the nearest
hospital or medical facility should be arranged.

Completion Guide

Key Points

Any athlete with suspected concussion should be REMOVED
FROM PLAY, medically assessed, and monitored for injury-
related signs and symptoms, including detenoration of their
ciinical condition.

No athiete diagnosed with concussion should retum to play
on the day of njury.

¥ an athlete is suspected of having a concussion and medical
personnel are not immediately available, the athlete should
be referred (or transported ¥ needed) 1o 3 medical adiity for
assessment.

Athletes with suspected or diagnosed concussion should not
take medications such as aspinn or other anti-inflammatones,
sedatives or opiates, drnk alcohol or use recreational drugs
and should not drive a motor vehicle until cleared to do so by
a medical professional.

The diagnosis of concussion s a dinical determination made
by an HCP.

The SCATG should NOT be used by itself to make, or
exclude, the diagnosis of concussion. It is important to note
that an athlete may have a concussion even if ther SCATE
assessment is within normal limits.

The basic principles of first aid should be followed: assess
danger at the scene, athlete responsiveness, arway,
Do not to move an unconscous/unresponsve
athlete (other what is required for airway management)
unless traned to do so.

Assessment for a spinal and/or spinal cord injury s a critical
part of the nitial on-field evaluation. Do not attempt to assess
the spine unless trained to do so.

Do not remove a helmet or any other equipment unless
tramed to do so safely.



Symptom Checklist

Headaches

Pressure in head
Neck pain

Nausea or vomiting
Dizziness

Blurred vision
Balance problems
Sensitivity to light
Sensitivity to noise
Feeling slowed down
Feeling like “in a fog”
“Don’t feel right”
Difficulty concentrating
Difficulty remembering
Fatigue or low energy
Confusion
Drowsiness

More emotional
Irritability

Sadness

Nervous or anxious

Trouble falling asleep (if applicable)
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Step 3: Cognitive Screening (Based on Standardized Assessment of Concussion; SAC)?

What month is it? 0 1
What is the date today? 0 1
What is the day of the week? 0 1
What year is it? 0 1
What time is it right now? (within 1 hour) 0 1

Orientation Score of 5

Immediate Memory

All 3 trials must be administered irrespective of the number correct on Trial 1. Administer at the rate of one word per second.
Trial 1: Say “l am going to test your memory. | will read you a list of words and when | am done, repeat back as many words
as you can remember, in any order.”

Trials 2 and 3: Say “l am going to repeat the same list. Repeat back as many words as you can remember in any order, even
if you said the word before in a previous ftrial.”

C Alternate Lists

1 0 1 0

Word list used: A

List A List C

o
-

Baby

Pepper 0 1 0 1 0 1 Blanket

0 1 0 1 0 1 Lemon

0 1 0 1 0 1 Candle
0 1 0 1 0 1 Paper Apple
Saddle

Saddle 0 1 0 1 0 1

Bubble

Trial Total

o
-
o
-
=
-



Step 3: Cognitive Screening (Continued)

Digits Backward:

Administer at the rate of one digit per second reading DOWN the selected column. If a string is completed correctly, move on to

the string with next higher number of digits; if the string is completed incorrectly, use the alternate string with the same number of
digits; if this is failed again, end the test.

Say “I'm going to read a string of numbers and when | am done, you repeat them back to me in reverse order of how I read
them to you. For example, if | say 7-1-9, you would say 9-1-7. So, if | said 9-6-8 you would say? (8-6-9)”

Digit list used: A B Cc

Y N
0 1
Y N
Y N
0 1
Y N
Y N
0 1
Y N
7-1-8-4-6-2 8-3-1-9-6-4 3-7-6-5-1-9 Y N
0 1
5-3-9-1-4-8 7-2-4-8-5-6 9-2-6-5-1-4 Y N

Digits Score of 4

Months in Reverse Order:

Say “Now tell me the months of the year in reverse order as QUICKLY and as accurately as possible. Start with the last
month and go backward. So, you’ll say December, November... go ahead”

Start stopwatch and CIRCLE each correct response:

December November October September August July June May Aprii March February January

Time Taken to Complete (secs): Number of Errors:

1 point if no errors and completion under 30 seconds

Months Score: of 1



Physical Exam

e Cervical Spine

e Orthostatic Vital Signs
 Neurologic Examination
e VOMS

e Balance

e Baseline medical history (hx of migraines, mental health disorders)



Managing a Concussion

o Strict restis NOT recommended

e 1st 2 days return to light physical activity and limit screen time

* Most will resolve within 1 month

o Greater symptom burden can predict more prolonged concussions
« Factors contributing to prolonged symptoms:

o Continued play post injury

* Delayed presentation to a medical provider

Migraine history in females

Prolonged cognitive rest

Very high physical and cognitive activity levels during injury



Targeted Interventions

e Cerviovestibular Rehab
e Recommended for adolescents with dizziness, neck pain and/ or headaches greater than 10 days
e Active Rehab

e Adolescents with persisting symptoms for more than 30 days



Symptoms at baseline

Return To Play

. Parents / HCS / SYC
General Guide i
3. SPORT SPECIFIC
Parents / HCS EXERCISE
(Add Movement)

Skating Drills, Running
Drills
NO Head Impact
Activities
Health Care
Specialist Approval
Requiredto
“Retumto Play”
Heart Rate
<80% - 45 min

Parents / Health Care
Specialist (HCS)

V' Symptom Free for

Symptom Free for ¥ Symptom Free for
Next 24 Hours? Next 24 Hours? Next 24 Hours?
Begin Step 2 Move to Step 3 Move to Step 4
Continue Resting Rest Further until Return to Step 2 until
Symptom Free Symptom Free

SYC Staff Member

¥ Symptom Free for Ne»
24 Hours?

Move to Step 5

Return to Step 3
until Symptom Free

SYC Staff Member

|

Symptom Free for
Next 24 Hours?
Yes:
Return to Play
No:
Return to Step 4 until

*Sycva.com



Evidence for Concussion Prevention

Amsterdam Consensus Statement 2023

 Mouthguard Use (ice hockey)
e Disallowing bodychecking (ice hockey)

 Neuromuscular Training (rugby)

e Limiting contact practice (American Football)




Case Stuady #1

Hip Pain

Patient Information:
A  Age 16 years old
Gender: Male

A
A Sport High school soccer player
A

Presenting ComplaintAcute pain in the lower abdomen and hip area after a sudden sprint and
twisting motion during a soccer match.



Case Stuay #1

Hip Pain

History:

A

Mechanism of Injury The patient was involved in a
highrintensity sprint, attempting to change direction
quickly. During the motion, he felt a sudden sharp
pain in the lower abdomen and anterior hip,
iImmediately stopping him from playing.

Pain CharacteristicsSevere, sharp pain localized to
the anterior hip and pelvis, radiating to the groin
area. The pain worsens with running, jumping, or
any activity requiring sudden acceleration or
direction changes.

Physical Examination:

A

Inspection No visible deformities. Mild swelling
over the anterior superior iliac spine.

Palpation Tenderness over the ASIS, with
noticeable pain when palpating the area.

Range of Motion Limited hip flexion and
Internal rotation due to pain.

Special TestdPain upon resisted hip flexion



Case Stuay #1

Hip Pain

Diagnosis:
Anterior Superior lliac Spine Avulsion Fracture
Management:

U Rest and activity modification for-8 weeks.

U Ice and NSAIDs for pain management.

U Physical therapy focusing on gentle stretching
and strengthening.




Case Stuady #2

Elbow Pain

Patient:

A 1l-yearold righthanded male pitcher

Chief Complaint:

A Gradual onset of medial right elbow pain for 1 month

History of Present lliness:

A Plays baseball yeaound on two teams

Frequently pitches >75 pitches per game and also plays shortstop
Pain worsens with pitching, especially late cocking/acceleration phase

Denies single traumatic event

ST SE SH

Rest provides temporary relief, but pain returns with throwing



Case Stuady #2

Elbow Pain

Physical Exam:
A Mild swelling and tenderness over the medial epicondyle
A Pain with valgus stress testing

A Discomfort with resisted wrist flexion/pronation

A Full range of motion

A No neurologic deficits

Imaging:

A Xray: Medial epicondylar apophysis widening compared to contralateral side

* orthobullets.com

A No avulsion fracture



Case Stuady #2

Elbow Pain

Assessment:

A Little League Elbow (medial epicondylar apophysitis)
Management Plan:

A Rest from pitching/throwing for-4 weeks

Ilce, NSAIDs as needed

Physical therapy: shoulder/core strengthening, flexibility

Education on safe pitching mechanics and pitch count limits

S SR S

Gradual returrto-throw progression once paifiee and strength restored



Case Stuady #3

Headache

Patient Information
A  Age 15 years old
A Sport High school basketball player

A  ChiefComplait “ Headache and dizziness after hitt:]



Case Stuady #3

Headache

History of Present lliness

A Injury occurred during a basketball gampatient struck the back of her head on the floor after
being fouled.

A No loss of consciousnesbut appeared dazed for ~30 seconds.
A Immediate symptoms: headache, light sensitivity, dizziness.

A Over next 24 hours: increased fatigue, trouble concentrating, irritability.



Case Stuady #3

Headache
Past Medical History Physical Examination
A No prior concussions A General Alert, orientedx3

A Neuro ExamCranial nerves intact, no focal

A No seizure history oot

A No significant medical conditions A Balance TestingDifficulty with tandem gait,

iIncreased sway on Romberg

A Cognitive Testing (SCAT®lower
processing speed, impaired shaerm recall



Case Stuay #3

Headache

Diagnosis: OUtCOme

Concussion

Management A Symptoms improved within 10 days.

A Initial: Remove from play immediatelyno return same day

| o | A Completed gradual returto-play protocol
A Shortterm: 24-48 hours of relative rest (limit screen time, school :
modifications) without recurrence of symptoms.

A Stepwise Returrto-Play Protocoladvance only if asymptomatic at each

step). A Returned to competitive basketball at 3
Symptomlimited activity Weeks pOS-tI njury_
Light aerobic activity
Sportspecific drills
Non-contact training drills
Full contact practice (after medical clearance)

o 0k WDhPRE

Return to game play



Questions
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