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Shoulder joint separation ____

Rotator cuff tear or
tendinitis (back side of
shoulder)

Fractured collar bone

Tennis elbow (pain on > e
the outside of forearm) . felt underncath rib cage)
Suained finger
Low back strain ——— trained Snger
(lower back)
Knee injury (t0
ligament or

Pulled hamstring —

Muscle cramp

Stress fracture (microfracture, usually
in the bones in the fect or legs, caused
in the amount of

Achilles tendon pain (streich,

tear, or imritation (o the tendon

that connects the calf muscle to
the back of the heel)

g
£
g

Plantar fasciitis (i o of ligaments
and tissues in the foot arc]

Blisters (sores from friction) ——

2/4/2022

Pedi&tric Sports M edicine

-Estin ated thatover30-45 m ilion chidren ages 618 pa):t%::pate n athktcs
annualy

-Nearly % ofUS househols have atastone chill thatparticpates h organized
sports

-Spons particpatbn smomr accessbk w th hereased varety
* hcreashg sponts specihlization
* Mo yearmwund and concunent spons

¢ -Drive forsuccess, colege schobrships, gohg professbnal

* NCAA stats dem onstate thatkss than 0 5-16% ofhigh schoolathketes w illeam partal
schohrshps to D1schook

* 1% ofcolege athktesgo pwofessbnal

Peditric Sports M ediche

¢ -Over% ofchidren underage 14 who seek m ediralcar orihjires ar due to
ovemise hjires
* Mostcommon hjires
« Sprahs, stahs, bone orgow th phte hijirks, mpetiive m otbn and ovemse hijires, heatrehted
iness
* 62% ofijiresoccurduring practice
* Mostomganiked sports hted hijires 62 percent) occurduring practices mtherthan games.
Despie thi fact, a thid of parents often do nottake the sam e safety precautions during their
chid s practices as they woul oragame.
=7\
74
I\ R~
¢ -Overlmn 10 wilhave an em elgency wom viira spors rhted hijiry




Problm sw ith Surveillance

°® D ifficukt to track hjires
+ Allinjiresdon‘tgetrepored
* Bestdata fiom team physiins and taners

® No standard m ethod of reportng
* May reportby
- Body part hjued
- Amountoftine a plyerm fsed practie ora game
- Type ofhjuy susehed
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M ostComm on Causes of hjiry

* Faiure toWam UP ¢ PoorExercie Technigue

* Overtaning * Reoccung hjiry

* Excessive badig on the body * Geneti Factors

* Nottakhg safety precautons * Musck weakness orin baknce
* An Accident ¢ Lack of flexbilty

* happroprate equpm ent * Jont bxiy

M agniude ofthe Problm

®3 5 m illon sports mjures forchidren <15
years ofage treated In m edicalsettings

* % ofallEm ergency D epartm entvisis

® Forchidren nvolved 1 organized sports

* 770 000 phystan visis

* 90,000 hospialzatbns /year

* 70-80% hjires are m hor k 1wk ofpractice m issed)

* 60% occurdurihg pmracte

* hjires assochted w th particpaton 1 sports and
ecreatbnalactiviies account for21perwentofal
traum atc bah hijires am ong chidren n the Unied
States.
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hijiry M echanism s

® <10 years ofage
* O fien hijired durhg hdviualecreatonal
activiies
¢ Usualy w thh the fistweek ofthe activiy
¢ Exam pks = bke ridihg, wlerskathg, skddng

® pubertalchid

* Graterweghts, graterore = more severe
collisbn

* Usually occurdurhg omgankzed sporthg events

¢ Exam pks = Football, W resting, Basketball

¢ Chidren ages 5 to 14 account Hrneary 40
percentofallsportstehted hijires teated n
hospialem exgency depanm ents. The mte and
severiy of sportsee hted hijiy hcreaseswiha
chidls age.

“ THE UNIVERSITY OF
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Concussibn

courtesy of Calvin Spelinon,M D - prin ary care sportsm ed)

W hatis a concussion?

* Fist htematbnalConference on Concussbn 1 Sportdefned concussbn as a
com pkx pathophysblbgi process affecthg the brah, hduced by taum atc
bbchem ralbrces




Concussin Sym ptom s

* Mood changes

Headache pressure Types o aumatc brain injry concussions)
* Nausea
* Vom ihg

Direct impact njury. Acceleration-deceleration injury Bastinjury

* Dizzhess

+ Feelngha by

* Notfeelng right
* Memo bss

Baknce Bsues -
+ Lihthoie senstiiy
Blimy visbn

+ Confiusbn
+ Suned speech

How to screen/diagnose

* Mustbe evaliated by m edicalpersonnel
¢ SCAT 5;KhgDevick, mPACT
* Mostsymptom s are subfctive and selfreported, freported atal

¢ 53% ofconcussed athktes do notmeporttheir sym ptom s forvarbus reasons

ImPACT Clinical Report

A 19 T scars?
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Treatm ent/RTP Guidelnes

* RESTREMOVE FROM SPORT * Gradualrtum to phy once

¢ Tyknol, Benadryl m ehtoni, fish sym ptom s resole

oiPHA , muliviam h * Day L:lghtpggihg

* 2:30 m hute pgAun

* 3:sportspecific drils
* 4:contactdrills

* 5:fMillcontactpractice

* Wantto avodl second in pact
syndmom e

*In portant to referconcussins unkss you conventnally treat these In yourpractice*

“ THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM.

Back hjuires

Spondyblsis/Spondyblisthesis

Grade 1 is 0-25%

Grade 2 is 25-50%

Grade 3 is 50-75%

Grade 4 is 75-100%

Over 100% s Spondyloptosis, when
the vertebra completely falls offthe
supporting vertebra
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* PE:
* Stoxk test
* Thomwugh neurobgi: exam
* Acute TTP
¢ Furtherin aghg:SPECT vs MRI

* Treatment:
* Rest
* HS stetchig;core stengthenig
* +/-brcihg

Spondyblysis/Spondyblisthesis

* W hen to acutely refer:abnom al
neurbgi exam orhiphergrade
spondyblisthesis

2/4/2022

SpialColim n Fractures

Fractures of the spine in children and
adolescents are rare and cause 0.2% of all
fractures in the pediatric population whereas
structural lesions account for 0.6-3% of all
spinal damages.

These should be referred

* Take into account underlying diagnoses
that may be associated with spinal
conditions

* Achondroplasia

* Goldenhar’s

* Spondyloepiphyseal dysplasia

* NF

* Mucopolsaccharfoses M omub’s)
*0I

* Lamsen’s

* Down's

SpihalColim n Fractures
» »

0 rthobulkets com
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SORT: KEY RECOMMENDATIONS FOR PRACTICE

Pediatric Back Paln idencs

Clinical recommendation rating  Comments
Constant pain, bory tendemass, abror- ©  Expertopinion
‘mal naurologic fingings, or back pain and consensus
« Fairly common that occurs at ight may warrant further quideline inthe
and possibly laboratory testing 515 calirials
- Di Radiography with snteroposterior and B Systematic review
Difficult to treat tateral views should be ordered for o imaging for
patients with suspected spondylolysis * spondylolysis
« When to refer: Most patients with spandylolysis B Meu-analysis
respond to conservative treatment. and prospective
+ Abnormal exam luding relative rest. quadriceps and cohort st
N hamtrings flexibilty exercises, and
+ Abnormal imaging core strengthening with a guided exer-
* Scoliosis > 10 degrees i proan
. . s c i
If you're unsure generally conservative, withou bracing parative study of
ar arthopedic imerventions unless respiratory mea
. . . . the deformity is severe (more than sures and cliical
+ Evidence is low for diagnostic 80 degrees) progressue o restcts review
imaging/treatments, but overall initial pulirensy iean
treatment is often conservative A = consistent. good-quality patient-orienied evidence: B = inconsistent or

bited-qualty : € = conensus,
Gence, usual praciice, expert opiaon, o case sares. For informtion sbout the

aafp oxy
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Upper Extrem 1ty

Peditric C hvike Fractures

P Non-operative
Comminuted BIBURES Fractures in Adoloscents:
A'Sub-stratified Cohort Analysis
Col

ey ck, MD; Crystal Porkins, MD: David Spence, MD;
"David Wilams PhO; Samuel Willmon, MD: Philip Wison, MD;
Benton Heyworth, MD.

Chilren's Hospital Boston, Boston, MA

”
417 P21 PM Comparative Eectiveness of Non-operative Versus
rative Treatment for Completely Displaced Clavicle
Sheft Fractures in Children
Charles Mehiman, DO;

Shital Parikh,
Cincinnati Chilchen's Hospital Medical Center, Cincinnati, OH

1
422 PM-4:26 PM Changes in Superior Displacement, Angultion, and
Shortening in the Early Phase of Healing for Completaly
Displaced Midshaft Clavile Fractures in Adolescents: Results
[ pective, Multicenter Study

Joffrey Nepple, MD; Andrew Pennack, MO Benton Heyworth,

MD; Tracey Bastrom MA: Donald Bac, MOD; Michsel Busch, MD:;

Eric Echmonds, MD; Henry Ells, MD; Mininder Kocher, MD, MPH;

G L MD; Elzabeth Lotta; Niray Pancya, MD: Crysal Perkins, MD:;
leen Sabatini, MD, MPH; David Spence, MD;

‘Samuel Wilimon, MD; David Willams, PhD; Phiip Wilson, MD

Rady Chilren's Hospital, San Diego, CA
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Pediatric Chvick Fractures

* Mostly teated nonopemtively; woull stillrecomm end efenal

Shoulder Acromion

Head of Humerus

Humerus

ShoulderSeparation




ShoulderD isbcation Extraphyseal Fracture

Little Leaguer’s Shoulder

2/4/2022

Shoulders — W HEN TO REFER

* Fractures/sepamtonsdsbcatbns/ovemise hjires
* Conthwued, sustahed pan whih has not in proved overa week of rest
* Subfctive bbEctive shouber hstabiliy

* W e treatm ost shouHerpathobgks consewatively buthave becom e m ore
aggmressie aboutathkt, first tin e disbcators

10



Ebow

2/4/2022

General
Information:

ification
nd oxderofappearmr

CRMTOL

Radiographs: Fat
Pads

Pathobgi anterbrand
posterbritpad

11



Ebow - hteralcondylk fracture

Ebow - medilepiondyk fracture

Ebow - m edilepicondylids

2/4/2022
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Ebow - SupracondylrHum ems Fracture

2/4/2022

Ebow - W HEN TO REFER

* FracturesMdisbcatbns/ovemse njires

* Ebow hstabilty;subfctive orobictive

* Medhalhtermlsided pah h thiow hg athkte

¢ ANY SUSPLCDN OR CONFRMED FRACTURE OF THE ELBOW - woul tend to
eferprorto getthg CTMRIete.

SN
k Y
Q/&/) \ k/\Yhi

T T to T scomerston—
ok e

W rist/Hand

Parts of a Growing Bone

Wrist Bones
Epiphysis

Physis
(Growth Plate)

——— Metaphysis

———— Diaphysis

13



W rist/Hand - Com m on Fractures

A

Campus

* Scaphoid &
* Mostcommon fx carpal
bone,peak age 15yo

* Dehy h dbBgnosks i
comm on

* FOOSH
* Go by PXEX
* Snuffbox tendemess

2/4/2022

PhalngealNeck

* Doorshmm hg njiry
* Usualy displhced
¢ Adpcentto phnt
* Bbck o fexbn
¢ Clntaldefom iy
¢ Comnal
* Rotatbnal

14



W rist/H and - Jersey Finger

Jersey Finger - sin ibrto m alet fngerexceptthe fexortendon tears
due to orcbk fiexbn atthe DP pint fle.grppihg a hand fullof
Pfrsey and having tpuled oreefully fiom yourgrp)

2/4/2022

Seym ourFracture

¢ Cmsh hjuy wih nailbed heemton

* Gem halm atrk hcarcermted w ihh & sie bbckng
reducton

* Physealorjixtaphysealdstalphaknx fiacture

JUXTA-EPIPHYSIAL FRACTURE OF THE
ERMINAL PHALANX OF THE FINGER

N. SEYMOUR, SHEFFIELD, ENGLAND.

From he Onthopacdic Depariment, Reyal Infrmary, Editurgh, Scorland

Jersey Finger - sin ihrto m alet fngerexceptthe flexor
tendon tears due to bk fexbn atthe DP put (e.

grppig a hand fullof rsey and having tpuled orceilly
fiom yourgrp)
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Boxer's Fracture

* Fracture ofthe neck ofthe 5% m etacarpal
* BEWARE OF FGHTBTTE LACERATDN

BOXER'S FRACTURE

When you punch abiect with a closed is your 4h or/and Sth
metacarpal bone fakes the force of his mpact
and breaks af s neck.

2/4/2022

W ristHand - Gym nastW rist
E

Early Gymnast Wrist Late Gymnast Wrist

W ristHand - W HEN TO REFER

Fractures/disbcatbns/overise hjires

¢ Iwoul recomm end refenalrneary allfiacture pattems unkss you are
com fortabk w ih treathg the com plcatbns associhted w th sad fiacture pattem

.

OK t rduce fingers 1 clhi fyou are com brabk

Figerdeom ies/hcermtons thatm ay hdrate tendonheumwbgi hjires

.

Pah whih persits h wrsthand > 12wk; coull be consitentw ih addibnal
diagnoss nclidhg TFCC teay uhar in pacton syndrom e, Gam ekeeper’s thumb,
tenosynoviis, orotherpathobges

16
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Low erExtrem iy
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Overuse njures

Common sites of overuse injury, their associated sports and their popular (eponymous) name:

Site

Associated Sports

nym

Tibial tubercle

Patella (inferior pole)

Jumping, sprinting, skiing, weight training, soccer, horse riding

Osgood Schlater disease

Soccer,rugby, jumping, skiing, sprinting, daning

Sinding-Larsen-Johansson Syndrome

Calcaneus Running, sprinting, aerobics, soccer, rugby, fencing, dancing | Severs disease
Navicular Sprinting, running, aerobcis, dancing Kohler's disease
Olecranon Javelin/throwing sports,tennis, gymnastics, weight lifting Palmer's disease
Lunate Tennis, thiowing sports, martialarts Keinbock's disease

Thoracic spine

Rugby, weight lifting, gymnastics, swimming (butterfly)

Scheuermann’s disease

Second metatarsal head

Dancing, martial arts (kicking"sports)

Freiberg's disease

Third metatarsal head

Dancing, soccer, martial arts

Kohlers Type 2

Hip Pelvis - Avulsion Fractures/Strains

17



H i /Pelvis - Fem oracetabular In pingem ent FA D

* Goh pah mostly © active hd¥iualk w ih activiy and certaih m ovem ents

¢ Can be treated consewatively, butako can kad to accekmted arthrids fsevers

2/4/2022

Hip/Pelvis - SCFE
¢ Linp, akered gai, progressive extemalmwtaton ofextzem iy
¢ Commonl h 8-12yo obese chidren, butcan present h otherdem ogmphis

* Necessiates uigentefenal, phone call

LM S

18



Hip/Pelvis— WHEN TO REFER

* Fractures/dsbcatbns - sprahs/stans amund the hp w ih decreased weght
bearhg are hdtratbns rhp inaghg such as an AP/Ateral

¢ These can be consktentw ih pe¥i avulkbn fiactires, FAT oreven SCFE and
Perthes)

* Negative in agig orsuspected FAIcan be treated consewativel and wefened if
paih notinproved n 12wk

¢ Woull 'rcomm end refenmalorany nonweightbearng ehtivel uigently overthe
course of12d and umgently fassochated w ih any fevers/m agihg abnom alies

Knee

s in the shape of the distal femoral physis with
1 junction (white arrows). There is progressive

Knee - Physeal Fractures/TbilSphe/TibilTuberck

2/4/2022
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Knee - AnterbrKnee Pan

Pain at the knee cap that is
‘worse walking down stairs

> Chrondromalacial runnor's

tracking
> Bursits, Athritis
Inside or Medial part of

the knee
i B0 the inside (medial aspect)

an be:
/> Medial meniscus tears,
> Medial collateral ligament injuries.
> Arthiits of the join
> Bursills (Pos Ansorino Bursa)

Pain slong the inside edge of the knee

just below the knes

Hiotibal band syndrome or
ITB Band Syndrome

Outside or Lateral
part of the knee

> Osgood-Schiatter disease
> Osteochondits dissecans

> Jumper's Knee
> Patellofemoral nstabilty

The Chelkea Knee Clnic

Knee - AnteriorKnee Pain

Sincing.
Larsen-

Johansson
7 [
[

Ry

Knee - ACL hjury

* htm-arttcubrpathobges (gam entous/artibhghous/fn eniscusphyseal
fiactures pate Iardsbeatbnsheophsm ) assochted w ith KNEE EFFUSDN -
becom e fam farw ih this fndihg and evaliate fort

20



Knee - Patelhr hstabiliy
« D iffcutentity to dagnose freatw ih hige spectum ofpathobgy

* Can be traum atic/d bpathit/congentalorsyndmom

* Referm ost hstances ofth¥ o peds spouts

2/4/2022

Knee — W HEN TO REFER

* Factures/disbcatons be m ndfulofpateIar hstabdiliy)

* ANY KNEE EFFUSDN SUBJECTVE/, O BOECTVE

* Mechantalsymptom s €lckigpoppig/bcking), anterorknee pah,orothemw e
diffise achihess which persists > 12wk w ih consewative treatm ent

* Consewatively treatw ih hom e PT-based exercie progmam ,bmachg, thg,and
m ost in portantly REST

REM EM BER :KNEE PANN
CAN BEHTP

PAN AND NDIATEHTP
PATHOLOGY

SUCH AS SCFE

AR Bl

Ank]e/E‘oot “Well Doctor, I think I’ve

bent it like Beckham.”

© Origirial Artist S’a)‘k’_‘
Reproduction fights obiainbls frof . o

wwvur CartoonStock com

AL et

21



Ankk /oot

Medial
Malleolus

2/4/2022

Anklk Foot - Fractures/D isbcations

Portable

LM R

Ankl [Foot- Sever’s

* Heelpaih thatm ay orm ay nothave fragm entaton ofthe cakanealapophysis

* 99% nonopemtie —

treatw ith shetchihgbelheelcuns

22



Ankle/Foot- AddidonalStress hijires

Anklke Spran

MostCommon: PhntarFkxbn or hversbn
* Anterortabfboubrlgam ent
¢ Cakaneofbulrlgam ent /)

* Posterbrabfoulrgam ent / /

* Thofbulrlgam ent gever njny)

Inversion sprain

Lateral Anterior inferior
view _—tibiofibular
Posterior| Anterior talofibular

fibutar™ Medial \ \

£ e e

Calcaneofibular

2/4/2022

Ankle
Ligaments
PEDIATRIC FOOT & CLEAT INJURIES
Ank]e/E‘oot WHAT PARENTS NEED TO KNOW

When s asprain really bad? | s s
= Py e
e ——
w2 ——
E=s

The heel is where it

23



Ankle/Foot— W HEN TO REFER

* Facturesdsbcatbnsovermse hjires - especilly those assochted w ih
rmdbgmaphi abnom alides

* Any stess factures/njires creathg concem - Viam f1D,Ca, inm obilzatbn, and
REST very in portant - hitory usually hdiative ofpathobgy

* Subpctive bbfctive ankke hstabilty that fais conserwative treatm entw ih
exerBesbmchg /fest > 34wk

2/4/2022

“ THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM.

M iscellhneous

Spoz1ts Spechlization

*Sigk sport
specilzaton

*>8-9 months per
yearof
tanhhg/ompeton

24



Sports Specilization

* 1190 hjired adokscent

athktes
. o o

26% Sngb -spon:speCthed Specialization patterns across various youth sports
e low erp IOpOltDn Ofacute and Ielall(?ltlshlp to lnjrlfy risk

hijires 9% vs 14%)

* H gherproporton ofoverise
hjires @4% vs32%)

2/4/2022

Sepds(3)344-352.d 80/00913847.2017.1313077. Epul 2017 Apr 10.

Sports Specilization

* 5 studesmetihclisbn criera

* Sportspechlzatbn athktes at I
hcreased rigk of sustaihig b 201809

0.1542/peds 2018-065:

Sport Specialization and Risk of Overuse Injuries: A

ovemse njury RR 181 Systematic Review With Meta-analysis

* Overmllfndig ofsport
specilzatbn w ih hcreased
risk ofoveruse M SK nnjiry
grade B)

David RBell 1 2 3, Eric G Post * 2, Kevin Biese 4 2, Curtis Bay 5, Tamara Valovich MeLeod 5

Spoz1ts Spechlization

*2011lathktescompkted a
questbnnaie

* HghY spechlized athktes

848, Epub

> Am J Sports Med. 2017 May,45(6)140

Volume With Injury History in Youth Athletes

3, Scott Hetzel 4

weportovemise hjires OR 168
forUE;166 orlE)

* Athkteswho report
partcpation ofm ore hours per
week than age were more lkely
to rportany hijiry

LM S

8m O/ﬁ/ealﬁ wer mome kel o The Association of Sport Specialization and Training

25



Overuse
Common Overuse Injuries in Pediatric Patients
Location Conditi
Upper Distal clavicle osteolysis
extremity Proximal humeral physeal
separation

Rotator cuff tendinitis

Olecranon stress fractures

Capitellum osteochondritis
dissecans

Ulnar collateral ligament strain/
tear

Medial epicondyle apophysitis/
fracture

Chronic exertional compartment
syndrome
Gymnast wrist

Overuse e Rskof G
overuse Injurje,

*50% ofsporszehted
Tjires occur fiom ovemise

CRoEDBY BU5) GOMMON

*50% rsukn bssofmor N
. SYMPTOMS STRESS
than 1week ofphytim e OF OVERUSE IJUREES STRESS
* Stress fractures m ost
comm on

*M apriy occur the bwer
extrem iy

Overuse
* Hypertophic zone i weakestporton ofphysi
* Musck and tendon adaptations < bone grow th => apophysealstess

* Repetidve physealstess => dsmpton ofm etaphysealbbod supply, alered
endochondmlossifitatbn, chondmwcyte pwliferaton, possbk physealanest

* Decreased bone m hemldensiy occurs prorto peak grow th ve beiy coupkd w ih
bw viam 1 D hcreases risk ofosseous njury

2/4/2022
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Overuse
* Hyperaophic zone i weakestporton ofphysi
¢ Musck and tendon adaptatbns < bone gmww th => apophysealstess

* Repetitve physealstess => dismpton ofm etaphysealbbod suppl, alered
endochondmlossifiration, chondmwocyte poliferaton, possbk physealanest

* Decreased bone m hemldensiy occurs prorto peak grow th vebeiy coupkd w th
bw viam i D hcreases risk ofosseous hijiry

Question — W hat is the diagnosis?

* ShoulerSepamtbon

[+ ShoulerD bcatbn )

* Litk Leaguer’s Shouler
* Chvik Factur

[¥ - Hiteorgdpitomem

Question - W hatis this structure?

* Latem1lCondyke

[ M edB1Epiondyk )
* O kcranon

* Xyphoil

2/4/2022
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Question — Sever’s disease is bestttreated w ih

* Sumgery

* Cast

* StetthiigHeelCups )
* Eshoul notbe treated

2/4/2022

Question — Knee pain can be hip pan in chidren?

(True - Iam wonrid aboutSCFE
* Fake

Thank you!Q uestions?

“THE UNIVERSITY OF
ALABAMA AT BIRMINGHAM.

Kevhaw illBam s@ uabm ¢ edu
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