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bjectives

outh sports epidemic
erns relative to skeletally immature

elopmental age-appropriate
ion of sideline diagnosis and management of

n pediatric and adolescent athletes

For my presentation today, I'll
be reading the powerpoint
slides word for word.
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Youth Sports Epidemic

38 million youth ages 5-18
ally (Caine et al, 2015)
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mobility, strength,
coordination

= Weight management

enefits of Youth Sports
Participation

Improves self esteem

Decreases likelihood
of involvement in
risky behaviors

Reinforces value of
teamwork and refines
social skills

Develops coping skills
for success and defeat

Stress management

Reinforces discipline
and goal setting



Balance

active versus overactive



Elective?

urrently are reported to spend more
rs per day in front of a screen w..com v

1 3 children are physically active dally -

Association for Sport and Physic lEductl , 1999)

DC 2012, greater than 12.5 million obese
children
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uth Sports Epidemic

umbers of “professional-like”
and overuse injuries in
er children (example, UCL

ction of teams and training level

ning and competition are

~ov
- @ Undertraining

= Overuse injuries remain at the forefront
= THESE ARE PREVENTABLE



yports Epidemic

@ Youth sports are becoming
a source of entertainment

for adults (World Series of
T-ball)

ack of uniform training
by youth coaches

= Earlier start into sporting
activities with resultant
early attrition secondary to
burnout

= “Body brokers” promising
to sell your son/daughter’s
abilities to universities

A


http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=Y6mDW7sv5lK8jM&tbnid=0diAc0NMkgqB7M:&ved=0CAUQjRw&url=http://www.momsteam.com/sports/youth-baseball-pitchers-throwing-more-than-100-innings-per-year-risk-serious-injury&ei=AsX9U4fqGabgsAS2q4GADA&bvm=bv.74035653,d.cWc&psig=AFQjCNGlPMBbv6dgCPLCRp1MF9YK-qqQ5A&ust=1409226181718929
http://rds.yahoo.com/_ylt=A0PDoS0riNFMyy4ACVejzbkF/SIG=12oh47jou/EXP=1288886699/**http:/i774.photobucket.com/albums/yy26/lifesthepitts/DSC_0057-1.jpg

sports Epidemic

sport

HELP YOUR TEENHAVE
SUCCESSFUL
HIGH SCHOOL
5 CAREER

ound participation

of balance with
school, rest, non-
sports recreation, 0
- community activities JANIS 8. MEREDITH
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h Sports Epidemic

als no longer job-related but



youth Sports Epidemic

are not normal anymore and
r common sense and the
ice of medical personnel
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Youth Sports Epidemic

=@ Youth are not typically
in a position to protect
their best interests
often mentally
nmature)

= Responsibility falls on
parents, coaches,
medical personnel, etc
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@ Youth often have
priorities that focus
solely on the “now”

\m do not take into

nsideration

implications for later
in life

:mNIlTElll\.. -



Youth Sports Epidemic

ing

1 desires,
"living it out

become the
7 and

el under

: e to create
1ccessful children
= Must keep up with
the “others”
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(outh Sports Epidemic

trition rate for youth sports
paign 2009)

Its, coaches, parents



ent of Need

of the 10 million injury-related
care physician for children
‘ 9 Ol'tS il‘lj llI'y (Hambridge, Pediatrics 2002)
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tatement of Need

d 5-14 account for
sports related
uries treate

eased by over double from
to 2010 (CDC)

DAVID ORTIZ
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ement of Need

for sports related
injuries
u 680/ 0 age 5"24 (Burt, Ann Emerg Med 2001)

= Estimated annual cost
of $1.8 billion to treat
sports related injuries

(Adirim, Sports Med 2003)

ﬂwnmm AN““G @ >4.3 million ED visits

S0 | BECAME A BALLOON/ANIMAL
-
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tatement of Need
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Statement of Need

oes not routine
clude emphasis on first
, sports safety, injury
vention, and

ergency preparedness

adically youth sports
coaches obtain (or are
required to obtain) basic
medical training

= This should be a
requirement




ement of Need

@ Significant variability
between leagues in
regards to training
equirements and
ertifications

1 S

1’
i E

L)

,l’l-,’-
d

Y "~ ,.'

p . |

; i

= Emergency Action

Plans (EAPs) are not
R uniform and often do
' not exist



s were not routine

o Conclusion- inadequate care
regardless of school region or
size



Available Medical Care
onnel commonly include

, orthopaedic surgeons, family
ricians, physical

ne and re mergency physicians
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ed in the maintenance of a
include coaches, parents,
iners, physical therapists,

il



of Command

ered medicine”
1 is favorable but treating the
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Teém Approach

@ Important for the
provider to have
specific understanding
of the unique demands
and nuances of actions
required by a particular
<. sport

¢’ m Equally crucial to
understand the unique
issues facing skeletally
immature athletes

<5
~ 1Yy






Hedlthcare Provider Perspective

m At times there will be

opportunity to sway from the
gold standard management

= Important to have a discussion
regarding potential short and long
ferm consequences
Role of the healthcare provider
is to ensure the best treatment
plan for the circumstances with
ultimate decision based upon
acute risk and potential long
term consequences to the
athlete



“I” =

no IN Team

N e

gulating their
ehaviors ~

-

diet/hydration
nct training
Equipment and
shoewear fit

» Social support

= Seeking clinical help
when needed




Jadiatric Athlete

tes in regards tc
of development
ring

ation,

ance, flexibility,
pubertal status, body
composition, strength,
cognitive
development
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Developmen

14 Year old boys

“wDevelopmental Age vs.
Chronological Age

tal Age = Chronological Age +/- 2 years

13 Year old girls

Pediatric Athlete

= Currently athletes
are often grouped
purely according to
chronologic age

= Does not account for
the extreme
variability in
developmental age
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lerm Athlete Development

ppropriately develop youth
etes i niform fashion

tarts with fundamentals and develops
aining skills prior to competitive play
ort specific protocols available

tp:y//canadiansportforlife.ca/learn-about-
adian-sport-life/ltad-stages
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Pediatric Athlete

Growth Plate Proximal
(Physis) « Femoral
Epiphysis

system not fully
eveloped

Physes act as “weak
link”

Zone of
resting
i g < s cartilage
Growth Plate Fictaphiyss B oy
(Physis) Distal
Femoral v - 2 %
Epiphysis BWe———=— 70ne of
=" a4 Dproliferating
cartilage

Zone of
hypertrophic (maturing)
cartilage

Zone of
calcified cartilage

Metaphysis




Pediatric Athlete

= Timing and rate of

Certer f3¢ Hoamh Shustiancs NONS Growth Chavts. 1
'6-1120. Heaith Resoustes ASeminisn . Rock
Onee. © 1976 Roas Ladoraanes

OTE. Moy Vs St
e, Maryland, June, 197

growth is variable

= Relates to genetics

= Good sleep habits,
exercise, and nutrition
crucial to maximize



Pediatric Athlete

@ During periods of rapid
growth, the bones grow
more rapidly than the
surrounding muscles,
tendons and ligaments
creating growing pains




latric Athlete

this timeframe
neuromuscular
adapts

= Growth to strength
imbalance

”\&?‘
;nun;nnmtsmulﬂ




atric Athlete

t growth at the physis resultant
ancy, malalignment, or




Conditioning

= Supervised strength
training may provide
benefit of increased
trength but also
improvement in bone
density, lipid profile,
balance, self esteem, and
flexibility
= Early start into conditioning
may translate to healthier
adult lifestyle



Conditioning

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuu

uuuuu

= No minimal age but must
be able to adequately
follow directions and
5_ demonstrate adequate
5' balance and coordination
for the exercise at hand

= Pre-participation exam
recommended prior to
commencing

= Goals should be discussed
with athlete and parents

Preparticipation Physical Evaluation



Conditioning

WHEN | WASBORNTWAS" = Resistance training
SO MADAT,MY,PARENTS®"  beneficial as young as 8

Rt ‘o‘ \(Behrlnger , 2010)
— Strength gains greater
during and after puberty

¥
i

= Strength gains in
children are related to
neuronal adaptation
rather than muscular
hypertrophy

y IR0 e TP
g LR Ol
) S g
) ’ i id
' . :: ‘wf
1 2 ‘




onditioning

Weight machines, bands,
free weights

Neuromuscular system
erdeveloped in
skeletally immature which
may increase susceptibility
to injury with free weights

= Ultimately equipment and
exercise should be
individually matched to the
athlete



ditioning

initiate with no-load repetitions
and technique

e, ideally being able to



ngj Iitioning

style weight lifting and
after skeletal maturity




ditioning

cises can be very beneficial to
e of overuse injures (e.g.
unction in swimmers)



pecialization

that early single sport
1y be detrimental

1out
quate fundamental movement skills
mendations

= 2 to 3 non-consecutive months off year round from
the same sport (NATA, 2011)

= “sampling” years between ages 6 to 12



Assessment

am on the field to determine if safe
e from the playing field to the
orough exam

cally allows for initial triage

vention?

1e athlete return to play?
ere restrictions/modifications

rn to play? "‘="'\7.7 /
vlan for definitive care %vg

b’yg gg "
s

( P
VL e——
-



" Young players have a tendency to forget
fundamentals over the winter. "

general Acute Management

Initial treatment with
protection, rest, ice,
compression, and elevation
during the acute phase

Knowledge of prior injury
history is important as this
introduces different
variables in regards to
increased re-injury risk and
modified rehabilitation

Timely evaluation and
freatment



eral Acute Management

an

port specific

habilitation

pervised return to sport
0 ensure safety from
Itiple perspectives

rior to return to unrestricted
activity, must be able to
demonstrate mastery of
rehabilitation techniques
and sport specific

“We'll know more once we do an MR, but, yes,
exercises/movements this could be a career-ending injury.”




INg Signs

orsening pain
g particular actions
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al Fracture

LEASE BE SAFE. |B

S Do not stand, sit, climb or
: lean on fences.
If you fall, animals could eat you '
and that might make them sick.
Thank you.

RO ke o L %

AR LA
= Leg length i T o A g

~discrepancy
= Angular deformity



Physeal Fracture

arris Classification

SH I - separation through the physis

SH 1II - fracture line exits the metaphysis
SH III - fracture line exits the epiphysis

SH 1V - fracture line crosses metaphysis and
epiphysis

= SH V - crush injury to the physis




al Fracture

ss typically warrants

nal in the setting of a
Harris I frac

ng noted on future rddiographs




Physeal Fracture

iable

ith casting and bracing




eaguer’'s Shoulder

51 SH I injury to proximal
umeral physis
'Hypertrophic zone affected
= Ada

@ Risk factors

= High intensity/high frequency
pitching

ent pitchers

= Breaking balls
= Rotational deficits



uer's Shoulder




er’s Shoulder




e )

le Leaguer’'s Shoulder

lve management
-12 weeks
Interval throwing program

ducation
Pitching mechanics
Pitch counts



e valgus
seen with

= Repetitive
microtrauma







"-\

edial Epicondylitis

ony tenderness overlying
dial epicondyle
= Pain with valgus stress testing

o Instability indicates avulsion or
ligamentous involvement




I Epicondylitis

= Radiographs

= May be normal early

= Edema in medial epicondyle
apophysis

= Can be useful if concomitant
UCL pathology suspected



:.edial Epicondylitis

ehabilitation wit
cus on flexor
nator mass once
in free

lete, parent,
coach education
regarding safe pitch
counts and pitching
technique




Epicondylitis

1B

= Operative

N

= Reduction and
fixation of avulsed
medial epicondyle
fracture

= Concomitant UCL
repair versus
reconstruction as
indicated






Capitellar OCD

apitellum is disadvantaged
= Poor vascular inflow
= Subjected to axial and shear stress




itellar OCD

typically activity related
s late

ocapitellar tenderness
e radiocapitellar grind test

eased range of motion r\
| Vl‘ Z M




tellar OCD

to assess

ndral edema




Capitellar OCD
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28lviC Avulsion Fractures

esent
0SS

ding
t commonly fro
2ct mechanism

den forceful
ction of muscle e
extension of hip
causing forceful
elongation of muscle

s Sprinters, hurdlers,
baseball swing




“ElVIC Avulision Fractures

iliac crest 3
abdominal muscles E .

= ASIS - sartorius
= AIIS - rectus

ant sup iliac spine

sartorius femoris
ectus fomorl @ Ischium -
greater trochanter g8 | \ hamStringS
gluteus med - min % 4 ":;'. o 1| 2
4 - @ Lesser

lesser trochanter .
iliopsoas

trochanter -
e S iliopsoas



Ision Fractures

| changed all my passwords to “incorrect”.

S in
muscle




Ision Fractures




28lvic Avulsion Fractures

VOUHAUEAWOKEN ME

WHAT ISYOUR WISH CHILD?



28lvic Avulsion Fractures

icant displacement or persistent
or non-united fractures



dylolysis

ars interarticularis region
acquired

n, power lifters



Spondylolysis

= Spondylolisthesis

= Often a result of primary
spondylolysis

= Translation of one vertebral
body on another

= Approximately 15% of those
with spondylolysis progress
to this



Spondylolysis

atic, incidental findings on

ctivity related b in, aggravated with
erextension

erve symptoms

able step off between spinous processes

= Pain with hyperextension, particularly with single
leg hyperextension (Stork testing)

~ = Neuro exam typically normal




oone scan

onsitive exam




Spondylolysis

onths

ehabilitation
Emphasize anti-lordotic and peri-pelvic exercises
cing - Boston Overlap Brace
Prevents lordosis

e stimulator

ta mixed M




dylolysis

cases of failed conservative



CL tear

ulation tibial eminence
common than ligamentous
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\CL tear

ule out tibial eminence fracture

mination of treatment




ACL tear

rtial tears in young athletes
may be managed with active rest,
activity modification, bracing

ACL tears in skeletally immature
athletes not wishing to have
surgery until skeletal maturity
ay be protected with brace and
activity restriction

= Natural history of an untreated
ACL tear is grim

o Significant risk for early onset
osteoarthritis




ACL tear

ptions largely dependent on
developmental age

“Adult-style” reconstruction

o Violates physes and risks growth
arrest or malalignment

“Adolescent-style” reconstruction

Variation on “adult-style” with soft
tissue graft, more vertical tunnels,
and extraphyseal fixation

= Skeletally immature reconstruction
o Avoidance of physes




dubial Eminence Fracture

1ivalent of an ACL tear
in youth are more vulnerable

Ision of the tibial attachment of the ACL
only similar mechanism to an “adult”
LY

e associated intra-articular injury

= Meniscal tear
= Chondral injury
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ial Eminence Fracture

ear

inful and/or limited range of motion
nstable Lachman exam




gbial Eminence Fracture

on of displacement

ed internal



dubial Eminence Fracture

= Non-operative

= For non-displaced or
minimally displaced

\‘ fractures

= Attempted reduction
with aspiration of
effusion and
immobilization in
minimal flexion (0-20
degrees most
commonly)



sial Eminence Fracture



2atellar Sleeve Fracture

-al avulsion of the

(typically flexed knee)

Ised fragment may include
a portion of the articular surface




Patellar Sleeve Fracture

= Presentation
= Indirect injury typically

o Landing from a jump

Tenderness overlying distal
patella and proximal patellar
tendon

= Patella alta

s Extensor mechanism
incompetent

s Effusion



Sleeve Fracture

ul to further discern in cases
ivocal radiographs

= Helps to quantify size of cartilage
component and articular surface
involvement



ar Sleeve Fracture

. & Non-operative

= Immobilization in
limited flexion (0-20 deg
‘up to six weeks

IDONT
BARK AT NIGHT.

o Cylinder cast



tellar Sleeve Fracture

pen reduction and fixation
= Varying fixation methods
Restoration of articular surface







ubercle Fracture

tant to evaluate
anterior compartment

o Tear of recurrent branch of
anterior tibial artery



ubercle Fracture

may be helpful if minimally

= Helpful to rule out internal derangement in
fractures extending through epiphysis



libial Tubercle Fracture

and hold with long leg cast
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ychlatter’s Disease

@ Traction apophysitis
of the tibial tubercle
m Males > Females

isk factors
= Jumping sports

@ Self-limiting

= Typically resolves with

Gillette Fusion closure of growth plates



ychlatter’s Disease

= Presentation

= Tibial tubercle
pain aggravated by
activity or direct
contact

m Exam

= Prominent tibial
tubercle

» Tenderness

= Pain with resisted
knee extension

_AIDIL
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Wsgood Schlatter’s Disease

Anti-inflammatories

atellar tendon straps/Prewrap
proximal to tibial tubercle




J5good Schlatter’s Disease

= Operative

= Skeletally mature
patients only

s Recalcitrant cases
s Ossicle excision



hondritis Dissecans

At dawn we ride! = Softening of

A subchondral bone with
deformation of
rtilage typically
related to overuse

-‘ ' ¥ 5 = Males > females
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ochondritis Dissecans

(BABE:VKNOW WHAT
mechanical A mo‘i‘(in LIKE~

Ison’s sign- pain with

nsion from a fully

2xed and internally

ted position

= Point tenderness over
femoral condyle




gsteochondritis Dissecans




teochondritis Dissecans

Weight bearing restriction




1dritis Dissecans




Accessory Navicular

= Often noted incidentally
E Symptoms more common in females
= Insertion point of posterior tibialis tendon




Accessory Navicular



sory Navicular

ent or accessory fragment

unct to evaluate ¢ posterior tibialis tendon




Accessory Navicular

= Non-operative
= Active rest

= Orthotics or shoewear
modification

Anti-inflammatories

= Immobilization if
recalcitrant

Before | After



Accessory Navicular

ent o
rior tibialis
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