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definition

* Stress Reaction = inflammation
» Stress Fracture = cortical break
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p at h O p h yS I O I O g y Adolescents 3X more

susceptible to stress

" ) fractures than children.
* Repetltlve stress over time

* Increased in activity level
« Bone remodeling unable to keep up with demands placed on the bone
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normal bone = abnormal stress

Sports Specialization in Young Athletes
Evidence-Based Recommendations

Neeru Jayanthi, MD, 7 Courtney Pinkham, BS,T Lara Dugas, PhD,T Brittany Patrick, MPH,® and Cynthia LaBella, MD!
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abnormal bone = normal stress
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abnormal bone = normal stress

Optimal "Reduced Low

(with or without (with or without
eating disorder) eating disorder)
Energy availability
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Eumenorrhea Subclinical Functional Optimal Osteoenia Osteoporosis
menstrual hypothalamic
disorders amenorrhea
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pathophysiology

e Extrinsic Factors * Intrinsic Factors
o Training load, pattern, surface o Age/Sex/Ethnicity
o Footwear o Bone Geometry/Minerality
o Sports choice « Coxa vara
o Technique o Lower extremity alignment
o Rest/Sleep « Genu valgum
o Nutrition o Leg length discrepancy
o Smoking o Hormonal factors
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relative energy deficiency In sports (RED-S)




anatomy & biomechanics

« Compression Failure
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anatomy & biomechanics

 Tension Failure
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anatomy & biomechanics

 Growth Plate Stress
Fractures/Reaction
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Common Sports and Sites of Pain Associated with Stress Fractures

Sport Sites of Pain
Baseball Tibia, Humerus (shaft, proximal growth plate)
Basketball Anterior cortex of the tibia, Navicular
Football Lumbar Spine: Pars interarticularis
Gymnastics Pars, Distal radius growth plate, Tib/Fib
Ice Skating Distal fibula
Running Tibial metaphysis (proximal & distal), fibula,

navicular, femur (midshatft, distal, neck), sacrum

Soccer Patella
Swimming Proximal tibia
Tennis Nondominant ulna, dominant side metacarpal
Volleyball Ulna, Tibia
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patient presentation

* HISTORY

« Change in activity level

o Increase
o Multiple sports
o Decrease

 Pain
o Ignored
o Improves with rest

- PE
o Focal bony tenderness
o Pain with WB & ROM
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e X-rays

« MRI
 Bone scan
e CT




diagnostic testing

‘...the presence
of a hip effusion
on the initial

MRI screening is
an independent
risk factor for
fracture
progression and
early prophylactic
surgical
intervention
should be
considered.”

MRI-Based Algorithm for Management of FNSF

Femoral Neck Stress Fractures:

5 cted FNSF . .
P MRI Risk Factors for Progression

Clarence E. Steele, MD, Grant Cochran, MD, Christopher Renninger, MD, Bradley Deafenbaugh, MD, and Kevin M. Kuhn, MD
Investigation performed at the Department of Orthopedics, Naval Medical Center San Diego, San Diego, California

MRI Assessment with
FNSF Protocol

Compression OR tension ——

Compression-sided fracture
sided stress edema w/o

250% of femoral neck

width OR hip effusion neck width fracture line \\.‘\\ Glutcal load
l Y v
Non-Operative Treatment:

Prophylactic Operative
Fixation to prevent
fracture progression and

displacement

NWB for 6 weeks.
Repeat MRI to assess for
fracture progression or
interval resolution

NWB for 6 weeks. Close
clinical follow up.
Repeat MRI only if
clinically indicated

N\

Compression-sided
Fracture <50% of femoral

NWB = non-weight

bearing with crutches Fracture No fl'ﬂtt'-""—‘ No fracture Begin progressive
progression progression progression weight-bearing as

ENGE = Eainoral and and and tolerated. Start walk to

Neck Stress Fracture persistent persistent clinical run program when full
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|
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Compressive stress —— x
weight-bearing w/o pain
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labs

* Males

o CBC
o CMP
o TSHIFT3/FT4
o Testosterone
o Vit D
o PTH

* Females

o CBC

o CMP

o TSHIFT3/FT4
o Testosterone
o VitD

o PTH

o LH

o FSH

o Estradiol

o DHEA
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treatment

Electronic bone stimulation
Sleep Hygiene
Smoking cessation

Nutritional counseling
o Calcium, Vit D

* Rest (3+ mon) - Treat abnormal lab findings & abnormal
« NWB or TDWB (6+ wks) e CreiEhelss

o crutches, walker * Seasonal training
« Immobilization * Repeat MR

o Boot, cast, splint, brace, orthotic * PT: Walkto run sports protocol

« Equipment modification
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treatment

« Operative:
o Complete fracture
» Compression side >50% FN width
o Tension sided fracture
o Pos hip effusion
o No improvement with non-op treatment
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rehabilitation

* Program maintaining general physical fithness
« Strength and CV fithess while protecting injured area

 After being asymptomatic for 6 weeks, slowly presume previous activities
« Must remain asymptomatic to resume full activity
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prevention IS KEY! . Life Cycle of Bone

Peak Bone Mas\

* Peak bone mass (PBM)
* Greatest amount of bone an individual can attain
* Reached in late teens-early 20’s

* Children & adolescents who have higher PBM
reduce their risk of osteoporosis later in life

Bone Density
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prevention

Position Statements on Earty Sport Specialization from Vardous Societies

Amercan Medcal Amercan Féderation nwemasonal Natonal Afhietic Nasonal Strengh
Amencan Academy Socity for Sports Orthopaedic Socwety rtematonale de Oympic Trainery and CondSorng
of Pecdhatrics”® Medicire' for Sports Medicew™  Medeane du Sport* Commitiee™ Association” Association”

AOSSM Early Sport Specialization
Consensus Statement

Robert F. LaPrade,* MD, PhD, Julie Agel,™ MA, ATC, Joseph Baker,? PhD,
Joel S. Brenner,I" MD, MPH, Frank A. Cordasco,*** MD, MS, Jean Cété,'™ PhD,
Lars Engebretsen, S8l MD, PhD, Brian T. Feeley, ™ MD, Daniel Gould,** PhD,
Brian Hainline,?® MD, Timothy E. Hewett,” PhD, Neeru Jayanthi,d MD,

Mininder S. Kocher,” MD, MPH, Gregory D. Myer,9" PhD, FACSM, CSCS*D,
Carl W. Nissen,“™ MD, Marc J. Philippon,”®”9 MD, and

Matthew T. Provencher,”™ MD, CDR, MC, USNR
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summary

 High-index of suspicion

« Good history

« Pain with WB, better with rest, and tenderness on exam
« Advanced imaging and labs

« Respond to rest

« Gradual supervised return to activity
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