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will cover

• Description

• Risk factors

• Diagnosis

• Non-operative treatment

• Operative treatment



embryology

• Femur and acetabulum 
form from the same 
mesenchyme

• 7-8 weeks cleft develops

• 11 weeks hip joint is 
complete 
o at this point it can become 

dislocated.

• By 20 weeks the femur is 
ossified up to the lessor 
trochanter

• All further development 
occurs after birth.
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postnatal hip development

• Boney acetabulum has 
three primary 
ossification centers
oIllium, ischium, and pubis

oUnite to form the triradiate 
cartilage

• Closes at about 14.5 
years in males and 
females
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postnatal hip development

• Proximal femur has three 
secondary ossification 
centers
oProximal femoral epiphysis, 

greater trochanter, and lesser 
trochanter

• Proximal femoral epiphysis 
starts to ossify at 3-7 months

o Important when considering 
imaging choice
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ddh

• Most common orthopaedic disorder in newborns
oDysplasia 1:100

oDislocation 1:1000

• Demographics
oGreater in females 6:1

oNative Americans – cultural swaddling traditions

• Left hip 60%
oCommon position is left hip adducted against mom’s lumbosacral 

spine

• Bilateral 20%



ddh –spectrum of disease



dysplasia

• Shallow or underdeveloped acetabulum
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subluxation

• Displacement of the joint with some contact remaining 
between articular surfaces
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dislocation 

• Complete displacement of the joint with no contact between 
the original articular surfaces
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teratologic hip

• Hip was dislocated in utero

• Irreducible on exam

• Associated with neuromuscular conditions/genetic disorders
oArthrogryposis

oMyelomeningocele

oLarsen’s

oEhlers-Danlos
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late dysplasia 
• Mechanically stable and reduced

• Acetabulum is dysplastic
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etiology

• Likely multifactorial
oGenetic

oEnvironmental intrauterine factors

• Most significant risk factors
oFirstborn

• Limited space

oFemale
• Increased hyperlaxity with estrogens

oBreech

• Higher with frank/single breech position

o 1st degree relative affected by DDH



associated conditions

• Congenital muscular torticollis 
o20%

• Metatarsus adductus
o10%

• Congenital knee dislocation
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physiologic changes

• Pulvinar thickens

• Ligamentum teres thickens and elongates

• Transverse acetabular ligament hypertophic

• Hip capsule and iliopsoas create an hourglass 

• Increased femoral anteversion

• Increased acetabular version/decreased concavity of the 
roof

• Flattening of the femoral head
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AAP Screening

• 2006 – US Preventive Services Task Force
oInsufficient evidence to support routine screening for DDH in infants 

to prevent future adverse outcomes

• Controversy on “what is screening”
oPhysical exam

oSelective use of ultrasonography

• Not associated with significant increase in late diagnosis

oUniversal ultrasonography

• Over treatment

• AAP recommends continuing periodic newborn physical 
examination surveillance throughout infancy.

• Targeted US 6 weeks to 6 months
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AAOS Screening

• Screen study < 6 months with more than 1 significant risk 
factors
oBreech position

oHistory of clinical instability

oPositive family history

• Both AAP and AAOS
oAvoid tight swaddling

oInfants hips should have freedom of flexion and abduction
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physical exam

• Barlow test
oProvocative maneuver to test 

for hip instability

oGentle-
• Adduction and depression of 

flexed femur

oHip is reduced but dislocatable



physical exam
• Whether a dislocated hip can be reduced

oReduces hip by elevation and abduction of flexed femur

oNegative Ortolani test does not guarantee a normal hip



physical exam

• Limited abduction
oMore reliable after 3-4 months



physical exam

• Galeazzi sign
oUnilateral hip dislocations

oAffected side is shorter

oPelvis must be level

• Klisic test
oBilateral dislocations

oFinger on the ASIS and greater 
trochanter

• A line draw between them 
should intersect the umbilicus



physical exam > 1 year

• Pelvic obliquity

• Lumbar lordosis
oResult from hip contracture 

from bilateral dislocations

• Trendelenburg gait
oResult from abductor 

insufficiency

• Toe-walking
oAn attempt to compensate for 

the shortened side (dislocated 
side)
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imaging studies

• Hip ultrasounds
oNewborn – 6 months

oIf stable exam want to wait 
until 6 weeks of life prior to 
obtaining 

oReason to get ultrasound prior 
to 6 weeks.

• Unstable exam

• Follow position in Pavlik 
harness



normal ultrasound
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imaging



radiographs

• 4-6 months

• AP pelvis with neutral 
rotation
oSupine patient

oLegs internally rotated 15 
degrees
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Shenton Line

• A curved line that follows the 
inferior border of the superior 
pubic ramus

• To the arch of the medial 
femoral metaphysis

• Disruption of the line is 
abnormal

• Raise concern for a 
subluxed or dislocated hip

• Validated in kids over 2 
years of age

28



Hilgenreiner and Perkins Lines

• H-Line
oTransverse line through the 

triradiate cartilage

• Perkins Line
oA vertical line along the 

lateral border of the 
acetabulum

• Medial metaphysis in the 
lower inner quadrant
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acetabular angle (AI)

• Measures the obliquity of the 
acetabulum

• As much remains 
cartilaginous

• H-line and 2nd line extending 
from the bony margin of the 
sourcil

• Neutral pelvic positioning is 
key

30



AI

• Less than 22 degrees by the age of 2 years
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center edge angle (CEA)

• Evaluates the relationship 
between the femoral head 
and acetabulum

• The angle formed from the 
line at the center of the 
femoral head to the edge of 
the acetabulum

• Better used in older children
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CEA
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treatment

• Pavlik Treatment

• Other brace treatment

• Closed reduction and Spica cast

• Open reduction and Spica cast
o+ Femoral shortening

oAcetabular Osteotomy
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Pavlik

• Abduction bracing

• Pavlik – most used brace in North 
America
o< 6 months of age

oDiscontinue if not reduced by 3-4 
weeks

oRecheck with US

oContraindicated in teratologic hip 
dislocations

• Requires normal muscle function

• Success rates
o100% for dysplasia

o70-90% for dislocation
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Pavlik style

• Anterior leg straps flex hips 90-100 degrees
oPrevent extension

• Posterior straps prevent adduction

• Recheck with US
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• Abandon harness after 3-4 weeks if not reduced
oCritically question the fit and compliance

• If progressive improvement seen can continue

• Risks
oPavlik harness disease

• Erosion of posterior wall of the acetabulum

oFemoral nerve palsy
• Too much hip flexion

• Resolved with removal

• Options for “failed” Pavlik
oAbduction orthoses

oClosed reduction spica casting
• Increased risk of AVN compared to bracing
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Pavlik harness treatment

• 8 day old, female

• First child

• History of breech 
positioning

• Right hip increased 
laxity 

• Left hip positive 
Ortolani

• Was placed into 
harness and 
ultrasound in 
harness ordered. 
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Left
α= 42
%=0

Right
α=40
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Pavlik harness treatment

• 2 -3 weeks into 
Pavlik repeat 
ultrasound in 
brace.
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Left
α=53
%=57

Right
α=46
%=43



Pavlik harness treatment

• At final ultrasound
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Left
α=62 
%=64%

Right
α=64
%=63%



successful Pavlik treatment

• Continue for 4-8 weeks after stabilization

• Potential wean out prior to discontinuing

• Follow periodically with radiographs until skeletally mature
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closed reduction and casting

• If failed Pavlik/bracing
oMay need to overcome 

tissue contracture

oMostly adductors

• Ability to reduce hip is 
confirmed with 
arthrogram

43



CR + adductor tenotomy

• Increases the safe 
zone in a closed 
reduction
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spica cast

• Cast position
o90-100 degree hip 

flexion

o45 degree abduction

oNeutral rotation

• Change cast/ check 
hip at 6 weeks
oIdeally 12 weeks in 

cast

• Spica cast care

• Car seat 
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post reduction imaging

• In OR
oArthrogram to evaluate/ confirm reduction

• After OR
oCT

oMRI

46



47



48



open reduction 

• Inadequate / Unstable closed reduction

• What approach?
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medial approach

• Medial approach if < 12 
months old
oDecreased blood loss

oDirect access to blocks to 
reduction

oCANNOT perform 
capsulorrhaphy

oHigher risk of AVN
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anterior approach

• > 12 months of age

• Decrease risk of 
injury to medial 
femoral circumflex 
artery

• Can do 
capsulorrhaphy

• Pelvic osteotomies 
can be done in same 
incision
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open reduction + +
• + femoral osteotomy

o>18 months

oIf significant force to hold reduction

• Shorten the femur

oA varus derotational osteotomy

• Excessive femoral anteversion/valgus
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open reduction ++

• + pelvic osteotomy
o> 2 years

oTypically to increase 
anterior/anterolateral 
coverage to increase AI

oRe-directional vs. 
Salvage
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post-op

• Confirm reduction 
oCT or MRI in cast

• Spica Cast
o6 weeks change in OR with 

exam

• Continue to periodically 
follow with radiographs until 
skeletally mature
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take away

• Early diagnosis and treatment is KEY

• Pavlik harness has a great success rate

• Follow until Skeletal Maturity
oWith incremental imaging.
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