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- — Normal Hamstring to quadriceps ratio: 3:5

-~ —Injuries occur during the eccentric phase of
muscle contraction

— Grade I (strain) to Grade III (complete tear)



paMStiNg Strain™
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SAVIBSt"common in' track and gymnastic injuries
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SElIRICal Pres sentation:

— ellnl Jr amstrlng region after a forceful
rum:*d’ |ng contraction or knee extension

er dérness over muscle belly or origin
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SRliovacative Test: Pain elicited in the ischial
Eegion with knee flexion

-

N T ——
— -
i -
| — -
-



HalStHNC

~

JT Jgjf _J:,' 33} " ‘.; Eoio ano
= NOT CE, | RALLY NEEDED

-
:‘.'



rlzlerlsiEgl]

SllEdument
RICE gi“est Ice, compressmn elevation)

—'- ==

' _.-,:,‘Geﬁtle stretching, advancing to strengthening
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= -‘when inflammation is reduced
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Pififormis Syndrome s

SNEEneral:
= H:u ful muscle
traction involving

r e ‘piriformis muscle
xternal Nip rotator

, = Can be stressed due to

‘ body mechanics in a

-‘ — chronic condition or
Injured acutely with
forceful hip internal
rotation.
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enetic Variation of
muscle may cause
sciatic nerve
involvement

— Piriformis muscle
irritates sciatic nerve.
(pseudo-sciatica)

— Six times more likely
to occur in women.
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HJJ‘JU IS Syﬂglé'mew

0 (“JJrJ(LJJ Presentation:

— el ;the lateral buttock, posterior hip, proximal
POSLE] er Gr thigh, and SI region

= Pain ~exacerbated by walking up stairs

= 1 aéhclerness over muscle belly that stretches from
g ‘sacrum to greater trochanter

— Pain worse when sitting on hard surface or

~ performing activities that produce hip adduction and

- " internal rotation.
— Possible pain with bowel movements.
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SGlificall Presentation continued...
),\{u AL strength
3 nmetrical reflexes

— ( Frelberg S sign- pain with passsive hip
e ;-abductlon and internal rotation to compress

-

gi’.-j'i sciatic nerve

— u_,-'

~— (+) Pace’s sign- pain or weakness with
contraction of piriformis, with resistance to
active hip external rotation and abduction



“

f.ﬁ
RIFHOFMIS QQ&@ -

_ - aca—
. = = .

e i—

—

SPliovacative test: Pain with internal hip
oLation, adduction, and flexion
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lidie Jgjj’ J i —
SRAEI00 Jﬁ hs of L/S spine to rule out other
I),JI"J’L) gy



P]r]'fo( “ Syn ome

) rre,lrm"'

— SlpleeE e plrlformls IS an external rotator of the hip,
'rr@,u ent commonly includes:

ny ard rotation stretches for the piriformis muscle
e ‘trengthenlng of the internal rotator muscles

== f'—f—a “‘i ATDS first, then Tri-cyclics, Neurontin if neuropathic
-~ SXS contlnue

'Ultrasound TENS, and other PT modalities
-~ — lLocal corticosteroids
— Correct leg length discrepancy
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iopsoas Bur-sjgs? nel-t-eﬁﬁm%"

SEENEral
r\,ﬁh}* Ilopsoas shapping-tendon syndrome
= We —Tecognlzed poorly understood

= (an be caused by overuse or trauma

e
-

= —‘InJuw causes inflammation of muscle tendon
~ and bursa causing muscle tightness and
== " imbalance
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fJus 9ds BurS|t|s andstenrdonitis™

Femoral vessels
2 Aug‘ snap due to
lietial band

J.F pplng OVEr greater Tensor fascia lata muscle

...

llintibial band

Jhopsoas tendon
= subluxing over the
pectineal eminence of L > Gt s s
the pelvis. |

Femoral head

\) ,‘lpl
|\ : !\j' \‘

Gluteus maximus muscle




and tendOnE
IiOPSoas Bursitis andstendoniti

Seliiicall presentation:
— nllg) Jr} plng with flexion, often causes pain
— |€ r‘;_r erness over the iliopsoas muscle
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inaging:
— JJ:JUJ re rule out other pathology only.
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ond tenddits
0as Bursitis andstendoniti

-

J? IDs stretching and strengthening

'_< -ster0|d Injection iff conservative
asures fail.
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GT_‘E"° Trochanteric Bursitis

i ‘ ® General:

Inflammation of bursa
located over greater
trochanter

Condition may cause hip
snapping

My cause altered gait
mechanics, muscle
imbalance, and reduced
flexibility

Usually middle aged to
elderly, F>>>M
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Ereater rec

Clig ,_;sentatlon
— HJJI] ,‘ orse at night and with activity
= _;e to lie on the affected side

= ~'é’i§‘“:palpable over greater tubercle

'

= f : ‘Paln may radiate down lateral thigh.
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SIEALES Troe erle-Bulﬁiﬁ

) HrJv,JW}r ve Test:
— e]igie J\ r the greater trochanter during
TOVENT nent from full extension to flexion




lingging
F{JJJJ _}f? hs to rule out other bony pathology.
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I assistance with ambulation

' g)thenmg of the hip adductor groups
cal- corticosteroid injection for resistant cases
,:: Deep Heating PT modalities (TENS, etc.)

— Correct Heel length discrepency
~ — ITB Stretching
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— " Iliotibial band stretching



Trochanteric Bursitis Exercises

Piriformis stretch Standing Sidedeaning

lliotibial band stretch

—
Straight leg raise

-._._____H_\_‘_

Wall squat with a ball

=

Prone hip extension

Caogynght & 19487, 2001 Mckesann Health Saulutans LLE. AN nghts ressnsad




Ghieater Trochanteric Bursitis

S0 ticosteroid njections

=RYN014) cC mix of

cojrile sosteroid and! local
fle thetlc

-,,.:..n-—

(ex Icc 2% lidocaine with
= ~ 2 cc betamethasone)

,.J* No more than 3 injections

— over 6 month period

- —

~ = Use 22 gauge 3 "2 inch
needle to ensure bursa is
reached
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— Most common hip
dislocation

— Avascular necrosis occurs
in 10-20% of patients

-Sciatic nerve often
compressed or stretched

-Often occurs during MVA
| when hip is flexed,
| adducted & medially
rotated




® Clinical Presentation:

— Hip appears flexed,
adducted, and
internally rotated

— *Affected leg appears
shorter because the
dislocated femoral
head is higher than
normal side.*

— Pt will be unable to
abduct affected hip
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SNinEging: Hip radiographs
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g , ea ment Orthopedic surgery- this is

-——-"

= -:emergency due to potential vascular
“compromise and sciatic nerve injury.
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Nerals

/-\,;g,,} osteonecr05|s
(bt“ IEMIC Necrosis”

= umatlc (more common) vs. Atraumatic
— »ondltlon characterized by death of

Lf» ‘osteocytes without sepsis.

- T

- — Interruption of vascular supply is the defining
common pathway of the disease process

— Male:female= 4:1

77 \\

aseptic necrosis”
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Scular Necrosis -—

2 ) Idren aged 2-12,
;r, ondltlon IS
RROWN a5 legg-Calve-
" rthes disease




— Cort JCC» 5er0|d use (100% bilateral involvment)
,-\L,J 1 Abuse (>400mL per week)

‘ epathlc

== :Many others...
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“1ar NeC]';Q.S|S ,_,‘_‘-"' Jr—

J J\/JJsr common Calses
lults is steroid
SE ’jd alcohol use



AVaSCcUlar Necrosis

JClinicall Presentation:
— elighe ,) §ent In the groin, anterior thigh, or even the
ﬁﬂdd~<ﬁ

‘-c" \

ff_}:’ e US onset

e -= ert swing and stance phase on the affected side
2 _‘durlng gait

—
c—

== 'Loss of external and int rotation of the hip

S—

-~ — Pain elicited with ROM
— Hip externally rotates with hip flexion



~ www.medscape.com
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AVESCL lE:rr Neg@_‘ls J’

2 lnrlel JJIL.

— HLJJJ‘J ~rays

Iy uIar or mottles
emoral head on plane

|
adobha

Source: AIDS ® 2004 L:ppmcott cott Williams & Wilking
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— Gold standard for AVN
(90% sensitive)

— Indicated for both hips
if sx’s apparent (50%
of atraumatic cases
have bilateral
involvement

. — Low signal intensity on
Coronal T1-weighted MRI T1 lmaglng
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AVASCL aT-Ne%sjis .

Alredtment

— Ogj[< i) ,e malntam femoral head with within
,qurt Um while healing and re-modeling occurs

= Hee tric ‘Population: Bracing and casting to retain
= ;émoral head within acetabulum

.__'

-: 2 * ‘Gsteotomy may be used to treat symptomatically

*“‘"-THA
-~ — Meds: Pain control (no medical treatment effective)

— -
-



AGreas r *I‘ISk with Osteoporosis
J ))J/r (o] cur in patients >50 years old
° € ( g ‘occur in patients >75 years old

-J* od risk factors: age, sex (F>M), race

e

— ::,' ‘Modlﬁable risk factors:

—————— » Alcohol, caffeine consumption
-~ e Smoking
® Meds (benzo’s, antipsychotics)

® Malnutrition

-
—



ipiFractures.. ——

J (“r*nér‘ ONnt...

— DVT ccurs In >50% unprotected patients
(igh 1est PE risk during 2nd & 34 week post-
O Tatlvely

= — Tncidence of heterotopic ossification (>50%)
~ after total hip replacement, but <10% lose

M

- ROM
— Survivor mortality rate post fx 20-30% after 1
year, and 40% after 2 years.

‘c



plpFEractures,, el

SN@|assification:

= ft'raca psular

B intertrochanteric
= B G{ibtrochanteric

-

- - -
G —

T

b —_— -

—

Femur
(thighbone)

A hip fracture is actually a fracture in top (neck) of the thighbone.

Copyright & 2003 McKesson Health Solutions LLC. All rights resenved
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rJJr) tures,lntracapsma?* _—

Garden's classification h
WAskea! Eemorall Neck
Frel (LJ es

VJJfr dity associated
Il fracture involves
1srUpt|on of blood
_______z—-‘a‘

= _-_\_/e_ssels to femoral

~~ head causing AVN







e Clinical Presentation
— Hip pain
— Limb external rotation

— Apparent shortened
leg on affected side
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Alimaging:
= X-ray ( .& Iateral)

= BONE: S q’:m for occult
Di“ ‘f
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RI[ORITic ~tur~esg.1;ntfacapsma?"

SEeatment: Garden Stages I & II

~J.JU «al

o PE rcutaneous pins across the fracture site or 3
" parallel cannulated hip screw (DHS) for
= __--stablllzatlon (younger patients)

g_ = Rehab early with full or partial weight bearing

= May be treated conservatively if patient is
- unfit for surgery or for an old impacted
fracture.



o *
plprEracturess Intracapsular
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plI[Rrd -‘r-esﬁtfaeapsm#;

AEaiment: Garden Stages 11T & IV
— s _)l(“r T—Iip Replacement of femoral head using

me; 2dl or non-cemented hemiarthroplasty

s P ,t’edure of' choice in elderly patients with displaced femoral
= 'neck fractures.

-
W S
i & s

= ——
T~ -

_-Rehab
o Full WBAT if cemented
® Partial or full WB for uncemented cases
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o) Hre aution @Hewm

. r— 3
e —_— .ﬁﬂ"

e i N G
— Adduction

— Internal Rotation

— Flexion past 90
degrees
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SAIDONIOL ¢ 0SS your legs.
2 HUEENe 1ow between your legs if you lie on your
JJJs).., i
J ﬂQt turn your leg inward.

Do not bend over from the hips to reach objects
= ker tie your shoes.

- ® An assistive device or reacher is necessary to
perform activities of daily living (ADL) safely.
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pliPrecautions, foIIowmgﬁﬁR“""

SNiISore batients at
Sk J;O hlp

clisleje ‘é‘tlon

NG vlduallzed

= precautions are

- ‘necessary. The use of
~a hip abduction brace
may be necessary in
these patients.




| Sit only on elevated
.4 #  chairs or toilet seats.



Pillows can be used under
the knees, back, and/or side
for comfort and support.

Patient on the bottom:
partner on the top.

Patient on the top:

partner on the bottom, Standing position for both
the patient and partner,

Patient lying on side with
operated leg on top,
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MOUNOSIS after. TH-RJ“ --'-;

e e

> F,J Urs' /olved with permanent
ISl nallzatlon following THR include:
— AC Js-?» 80
| .;—--E?' family support
‘Th§UTf|C|ent therapy at nursing facility

:-—"' -c_”

= "‘f ‘Pre-existing dementia

—



i,

= - \‘&« . p—
gt *'af-t%'F.HRJ-"

p—

> HJJwr o a ive dislocation after THA:

— J\/Jgra ommon when pt had previous hip
rerk ement

_.—-. .....

—

'/' han anterior approach.

= ..af-_‘,...
_&—‘ﬁ

—— "-“—Aseptlc loosening usually will not occur for at
- least 10 years



Fl0) G -tures-.;.ntﬁrtr@daaﬁigv— -

SAGENET

— e :5 mmon type of hip fracture, mostly
;@ 'in falls

| | Iy fragmented fractures may result in
- gnlﬁcant blood loss

"‘4"*

sf'.-"“f— Post—operatlvely, leg-length discrepancy may

-~ result

— Hospital stays tend to be the longest & are
more likely to need nursing home.



\._s

- -

IpPNEracturess. Intertreochanteric™

&
-
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J ,ification:
ESStandard Obligue
A (Stable)

_ =Reverse Oblique
" : " (Uinstable)
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rlie r) ‘actures=Intertrochanteric™

J (”JJnJ Al Presentation:

= ru» p2ain and externally
»ated hip
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HipiFractures: Intertrochanteric™

2 Ipglzie)inlels
— G
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HiprF ureaﬂc-e rt*-@@hﬁf?ﬁt"
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SAlredtment:
— Sur JJ(“"
2 (“" Fif possible
-~0mpre55|on Screw (DHS)- may cause shortening

_:—-s .....

— _ Angle nail plate may be used

-~ eIMrod

e [f fixation is unstable, medial displacement
osteotomy of femur may be necessary
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HIprFrac -uresﬁt-_ert{-@diam
—Rehab i |

Jf “résswe weight bearing from partial to full

M° v need leg lifter, raised toilet seat, and elevated
1p chalr to take stress off the hip

ng term problems:
- — Poor balance
-~ —Shortened leg
E = Trendelenberg gait
® [ime to heal 12-15 weeks (may drive at 12 weeks)



HIPIErE resé'btredaaﬂ‘t?‘ c"

SISHIvjeCt to very high mechanlcal stresses
LIIETE] Te hardest to stabilize surgically

iac res may be simple, fragmented, or
CO! mlnuted

..»fa.Gccur between the lesser trochanter and
~ the isthmus of the diaphysis of the femur.



ipFFractures; subtro

Jelinical Presentation:
=lipipain and externally rotated hip
S POssible shortening and malalignment
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o Russell-Taylor
classification

— Type I do not extend
Into piriformis fossa,
thus, IM nailing
beneficial

— Type II extend into
greater trochanter &
involve piriformis
fossa, complicating IM
nailing techniques.



I[N uresébtredaaﬂl?‘c"

—

tp—

lEatmel
— OF {_r v |th fixation (several choices)

IS| e 2 or Blade plate and screws

_-; "o IM rod (makes extremely strong fixation though
’che proximal femur and trochanteric region)

—
P
—
——
—~—

e Rehab: Rehab may be delayed until fracture
healing is evident
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piprractures,.. J’
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Hip Fracture | Classification
Scheme
= Femoral Neck Garden

—

—  Intertrochanteric Evans

e —_—

Subtrochanteric Russel-Taylor
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Fapglefe 'I\heeké;~ ress~F-«aﬁ1£s"
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) [ye) ryw' ‘Compression type and
JIcnsvel :se (tension) type

JJ jce athletes most susceptible (long
ance runner’s military recruits)
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Compression type:
— More stable

— Generally along
inferior neck of femur
(medial)
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emoral Neck,Stress Frae

g e e a—
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T ransvg (tension) type:
ble

= Jar IIy along superior (lateral) region of

v.*

J
f '6 | neck
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FENNO 'I\Iedg&gss-ﬁra

ctlfes

SElinical Pr resentation:
— (“rJJn |n

‘q

— WJf» s mg of symptoms with ADL'S

—==F :Incat extreme ranges of internal and
—external rotation.
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FEoral Neck,Stress Fractlres
— = -‘-f_".':—f.f' T g :

R

- ® Imaging:
— X-ray may be (-) at
first, but then show

periosteal thickening
or radiolucent line

— Bone scan may be (+)
2-8 days later after
SX’s.

— MRI
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FEora 'I\Ieel@gsﬂs-ﬁr@

—

0 [rek) rmw‘

= Comg SS|on type:
J -' 3 ‘rest
WB 6 weeks or until no pain at rest

- —-— .—-~‘

._.,; Transverse (tension type)

T — ___(--y

_,;,;‘.-'j--  Generally treated with internal fixation due to high
' -~ risk of displacement

——_
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Capltal Femoral Epi '
T w

—

—
s - - 3 , e —

y 0 eplphyseal growth plate at the head
'f the femur causing displacement of the
wth plate

[ & e

——~
— - J--

-

2 :‘: = Viay be associated with direct hip trauma

-

B

=——— P055|ble association with hormones
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Slipped Capital Femoral EpIpAYSIS

SCEE)

= Co mMON ages of. @  Slipped Capn‘al
ncidence 11-16 yo Femoral

B{U5ually: develops in ‘Eplphysns €’

— overwelg ht boys

— —_—
-— a—

_f;?:: == around puberty

n)

/ OMMG 2008




A
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Normal Hip Slipped Epiphysis
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Slipped, Capital Femoral Ep g
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SN@linical Presentation

I
B Usuall égrom or hip pain, but may also present as
tilfe)s *e knee pain.

= s |mprove wjrest & worsen w/walking or moving

-:a,a)ter, a limp develops, followed by hip pain that

| F’éxten'ds down the inner thigh to the knee.
"‘. = The affected leg is usually twisted outward.

— Limited internal hip rotation, extremity externally
rotates when hip is flexed




F api aI Femﬁ"@W

Imaging: X—rays (AP
and frog-leg views) or
CT will demonstrate
posterior
displacement of
epiphysis




apital Femorawgm{s‘;

® [reatment:

— Immediate cessation
of weight bearing

— Surgical stabilization to
align the separated
ends of the thighbone
and fasten them
together with pins.

— The hip is immobilized

A screw is inserted to préx..-ent al - in a cast for several
further slip of the femoral head through weeks to 2 months.

the growth plate.
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d__ral Epi S1S

apital Femo

— v — _-— — i

— fnJJc*m e testing to rule out:
J GrJ\ﬁIZ hormone deficiency

J r Jgr r/hypo thyroidism
hypopltmtarlsm

_ ultlple endocrine neoplasia
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NEVe Entrapments atsthe'Hip

’ ——.. -t
¢ Jliohypogastric Nerve

— The distribution of the
cutaneous sensation Is

a small region just
superior to the pubis.




AT .

NEIVE -'traw’gs at-_tdi@mp"

e

2 [ljen)Yele gastrlc nerve:
— J/JJST‘ emmonly INjured during surgery
= Rare y injured alone

| 10path|c lliohypogastric syndrome- rare,

-

= :; ‘0ccUrs in pregnant women with rapidly
~— expanding abdomen

I

J

C—

m——

- — Sports traumas a major cause
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NEVe Entrapments atsthe'Hip

Area of nerver
compression

> Il]o]n Uinal_nerve
BRSUpplies sensory branches
gl IC Symphysis, superior
and medial aspect of the
e emoral triangle and either
S the root of the penis and
== anterior scrotum in the
= male or the mons pubis
~ and labia majora in the : llioinguinal nerve
female. :




i,

- = \‘;C‘« . "
NETVE ENtrapments -at-m-%’

p—

SNieIEUIRal NErvVe Causes:
= IOWENa domlnal incisions (Pfannenstiel)
— Hrr‘gr AnCY

— JJ@‘ ¢ bone harvesting

= pendectomy

- . ~_.—Q ......

= _,;_;‘:f"“ gulnal lymph node dissection
= — femoral catheter placement

—-—A

l:_,..»

-~ = Orchiectomy
- — total abdominal hysterectomy
— abdominoplasty



~

® supplies the proximal
portion of the thigh
about the femoral
triangle just lateral to
the skin that is
innervated by the
ilioinguinal nerve.



NEWETENtrapments at-the*m'ﬁ"' |

0 VLJ\/ result from: hernia repair;
ectomy, biopsies, and cesarean
Jeh\ y

=9 ,& ury Mmay also occur due to intrapelvic
trauma to the posterior abdominal wall,

~ retroperitoneal hematoma, pregnancy, or
trauma to the inguinal ligament

’-ff
’:’” -

-
- —
-
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NEVE Entrapments atsthe Hip

SRliE lElalEEmoral
BliteREoUS Nerve fomoral

culanecus

S Branch of femoral nerve nerve

=SARLEROr branch supplies
I Gltaneous sensation to the
== |ateral thigh including just
g proximal to the patella
S — posterior branch pierces
— the fascia lata posterior

: and lateral-and divides into
multiple small branches
that supply the skin from
the greater trochanter to
the mid thigh




NEWVETENTrapments at-the‘lﬁﬁ“"

J’JH‘J,)J‘ ‘causes: pregnancy, abdeminal tumors,
ILEHRE IbI‘OIdS diverticulitis, or appendicitis.

EXUIEPEIN AC Ccauses: Include trauma to the region of the
AGIS(eg, a seatbelt from a motor vehicle accident), tight
galif ents belts, girdles, or stretch from obesity and
s ‘ptes

— "Mechanlcal factors: prolonged sitting or standing and

—""'

f ' pelwc tilt from leg length discrepancy. Diabetes can also
~  cause this neuropathy in isolation or in the clinical
setting of a polyneuropathy. extrapelvic causes, or
mechanical causes

i
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