v Injuries to the LLower Extremity;

Most common due te application
of large loads. Important because
of the role on the lower extremity
In locomotion
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HIPNVIUSEIES
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mllgjrelgitfeis

HIghr ENEray/ lierces

m falls

B Ccaraceldents

B pelvic (side impacts)
high mortality’ rates

Femoral neck fractures

m > 250,000

= women 3 times likely to
get fracture




mllgjrelgitfeis

YoURg people: high
ENErgy. IMpacts

Mechanism
m| direct Impact
m |ateral rotation of'leg

Stress fractures femur
Dynamic models of falls

m Impact forces 3-10
kKN




mllg Epetiion) (ellsleeziiio)),

NG common: nip: stality:
High! ferces

VIOST CASES [POSIENON
dislecation

Car accidents: dashboard
Anterior Inferior dislocation
m 10-20% of hip dislocation

m Force abduction

m Abduction, flexion and ext.
rotation (obturator)

Hip retroversion (toe-in)

Congenital dislocation
(infants)




IIRIGRNRIUHES

Tihree muscular
compartments : Medial

B anteror
m medal
B pPoStenor

Quadriceps contusion
blunt trauma
extensive hematoma
swelling
increase muscle weight
loss of strength

Myositis Ossificans




Eemoraltiacities

Highreneray/ tiavmea

5| cal & melercycle and o)
pPedestian aceidents (78%)

Classified oy lecation,
configuratien and' level of
comminution

Dangerous near epiphyseal
plates




Eemoeraliiacities

GURshel firactures aiecied
Py bullet diameter; Velecity,
WeEIght, shiape; andtumiehing
Cow-Velecity,

m splintering
High velocity or clese range
shotgun blasts

m More soit tissue damage
Torsional loading

m young skiers

m high skill level (risk)




HamisSting

[EXCESSsIVe lension appliediie
the muscle

B Eccentric action
Predispoesing faciers:
m fatigue

B muscle imbalance
m lack of flexibility

m |lack of warm up
Biarticular muscles

m Dbicep femoris

m MTJ




IKNEErZNaLoINY

Right Kneemedialview

IlAree: joimits

m| ikiefemeralijoents et condyle ——3 aiercondylar
m Patellefemoral’jeints o — i Hed T
Deubkle condyloid

m flexion/extension

m rotation

Poor joint cavity.

Meniscus

B connect to joint capsule and
MCL and sometimes with
ACL

Lateral: loose attachment




IKNEENARZLOIY

Strenglligament supperi

n collateralligr resist valgus
andvarus leading

ACL: twe bundles, restrict
antenot motion: of tibia,
valgus, varus, retation

PCL: two bundles; restrict
posterior motion of the tibia,
limits hyper flexion

Patella: mechanical
advantage

m PFJ huge loads when knee
Is flexed

Femur

eniscus

Tihia

Medial

woww nucleusing com




IKNEENARZLOIY

Muscle Action

Gracilis Flexes the leg

Sartorius Flexes the leg

Quadriceps Extends the leg

Hamstrings Flexes the leg




KREeNnuires

ACIE sprain: mMere commen than
PCIL

Mechanism:

m Valgusileading andiext tilral
retation! (Cutting
movements)

m hyperextension and internal
tibiall rotation (landing from
jumps/rotate) _ L
MRI triad: ACL rupture, - et
0sseos lession of terminal |
sulcus, and bone or soft
tissue.

Tihia




KREeNnuires

ACL & SKIers
m backward fall

Anterior drawer
mechanism

m Phantom boot

pack of skis levers

flexed knee into internal
rotation

ACL and females ?

——

e ————
e e




KREeNnuires

PEILIoWerncIdence of

injuries Articular _-ﬂf
. cartilage |
m hall el cause due: to direct 4

iauma car aceidents
N Sports
Mechanism o =——— PCL
: e e T ACL
B unrestrained occupant - |
hrown in hboar
thrown against das F)oad »E’ ~N—
fall on flexed knee with i meniscus
plantar flexed knee oy
force knee flexion
force knee hyperextension
guick rotation

Femur

211995 Nucleus Communications, Inc. - Atlanta
W NUcTe using com




KREETRUHES

Unhappy tiad: Valgus:
external retation

m ACL

m MCL
m Medialimeniscus damage: 2

Articular _t.{'.'

cartilage |

Lateral — ¢ =
meniscus ‘E,; ™ Medial
F meniscus

211995 Nucleus Communications, Inc. - Atlanta
W NUcTe using com




KReelnRuires

MERISCUS:
Welghtbeaning
shock absorption Lateral Meniscus
Stabilization
m rotational facilitation
Full extension
m 45-50% ofi the load
90° flexion
m 85% load T :
Laterally: 70% of the load © 1998, Nucleus Communieations, Inc. - Atlanta
30% AC




KREeNnuires

Screyw home mechanism:
medial rotation at full
extension

Viechanisn

m flexion or extension and
rotation

m tensile loading of medial
meniscus

m bucket-handle tear
High incidence sports

m soccer, shot put discuss,
skiing




KREETRUHES

VICLE andfEEIE
SpPralNs

Forced varus; or
valgus leading

Overuse
m breaststroke kick

Lateral
Meniscus

Tihia

i€ 1998, Mucleus Communications, Inc. - Atlanta
oo NG lensinG . com




KREETRUHES

KENE Knee exiensor
mechanism

" quads Lateral
m PFEJ and tendon Struct

Difference ferces in the guad
tendon and patellar ligament
m Depend on Knee angle
m Contact force
Patellar tracking
m Q angle
m Congruence

£ 1992, Nucleus Communications, Inc. - Atlanta
Wowrw nucleusing com




KREeNnuires

JUMPERS Knee
u| Patellar ienden pain

Chondromalacia

= degeneration of the
retropatellar AC

Tendon Rupture g ¢
| >4O years Knee In Ié:xtensiun

m previous
microtrauma

b
o
Knee In Flexion




EowerrEeaginures

LAY
Lateral \ ~ | Medial
Gastroc. || I~ Gastroc.
Muscle Muscle

EoUF mUSCle compantments |
u Anterior \ Tendon
= |ateral M
B SUp and deep pestenor

Compartment Syndrome Pressure

m fluid accumulation as a
result of acute or chronic
exertion

can affect vascular and ] Oresting
neural function 4 B exercise

Ischemia
Fascia adaptations
Fasciotomy




EowerrEeaginures

liprali stress syndrenme:
IRflamnaleny reaciion ol the

deepiiascia

Mechanism
m chroenic overload
m can lead to penostitis
B COmMMmOon In runners
m multifactor

http: /fwww, bonehome, com




EoWerRlegNRUHES

Stressreaction: hene with
evidence: ol remodelinelhut
Without actual fracture

Stress; fracture
m 50% occur on the tibia

B runners: middle and distal
third

B jumpers: proximal fractures
m dancers midshatt




EoWerRlegNRUHES

IHIghreneray/ iaciures
car accidents: direct
IMpPact
skiing: tersionaliand Peot
fliactures

Baseball bats




EEEI & ARKIENRIUHES

VIeSticomplexiareasiin e

RUmanRbedy due 1o arge

AUMBEr eI muscle; lIgaments

and boenes MR Lateral Malleolus

Ligaments - %71 Anterior Talo-Fibular
. . &7 - Ligament
m deltoid: eversion ,
m ATEL: restrict inversion h &=, >~ _ Calcaneofibular
e ».<». Ligament
m CFL
s PTFL

26 bones
Achilles tendon




EEGI & ARKIENR|URES

ArcChes

n [Lengiudinal
medial
lateral

= B _
m [ransyerse iﬁ\

Absorb and! distribute loads

during weight bearing ‘\
Supported by bones, \ ) L

W
muscles, plantar ligaments o v bonshome, o ‘
and plantar fascia




EEEI & ARKIENRIUHES

Achiles tendoniiagestane
strenger

m forces = 10itimes) BW - i _
. Lateral \ Medial
| NJUHAES Gastroc. ) ™ Gastroc.

. . Muscle Muscle
| perltenltls

m bursitis
. multifactorial etiology
training Achilles'
: \ Tendon
malaligments
trauma
footwear

woww nUGleusing .com




EEGI & ARKIENR|URES

llenden rupitie
B degeneration
m Vien $0-40 years
m Bloodtype (O)
Mechanism
sudden dorsiflexion
rapid change in direction

excess tension on taut
tendon

taut tendon struck by object




EEGI & ARKIENR|URES

RPlantarEaseitisiniiammaton
Off the plantarfaseiamveiving
MmicCreiears ol partialf rupiune o
thefascia

Repetitive loading compressing
the plantar fascia (1.3- 2.9 BW)

Factors
m |ack of flexibility
lack of ankle strength fiammed X
overtraining El:nt::
poor mechanics
leg length discrepancies
over pronation




EEGI & ARKIENR|URES

Ankie sprains: imost cCemmoen
IRJUIIES
Iregulartalus & staility:

m| plantar flexion: unstable
Invelve ankie and subtalar
joint
85% Inversion sprain

(Supination sprains) ‘ :
|| ATFL-CFL_PTFL http://www.bonehorme. com -

m Sometime deltoid (taut in
plantar flexion)




EEGI & ARKIENR|URES

EVersien spraimns (prenaton)
|ess commen

Fractures malleoslus
Delterd ligament

Tibia and fibula separation
(high forces)




EEGI & ARKIENR|URES

SISTiane
n oW eneray: tripping or
BUMpPIANG
m High: falls; crashes, ehject
drop

m Axial loading foot in extreme
plantar flexion or
dorsiflexion

m Violent twisting
Turf toe

m damage to capsule and
ligaments of 1st MP joint




