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Incidence 

• 1.5-20/1000 births 

• F:M 6:1 

• Breech presentation 

• Oligohydramnios 

• Large infants 

• L:R 3:1 

http://spinningbabies.com/wp-content/uploads/2015/05/LOA.web_.jpg


Natural History 

• Most DDH identified during newborn 

period is hip laxity and immaturity 

• Spontaneous resolution of abnormalities: 

– 60-80% found on physical exam 

– 90% found on US 

• Untreated subluxed and dislocated hips 

can lead to early degenerative disease 



Barlow and Ortolani Tests 

• “B” comes 

before “O” 

• To go to the Bar 

you have to go 

out 

• Once you’re 

Out, you have to 

go home 

• “Click” ≠ “Clunk” 

Barlow TG. J Bone and Joint Surgery 1962 



Clinical Evaluation 

Asymmetric 

gluteal creases 

may be sign of 

hip dysplasia 

Asymmetric 

thigh folds rarely 

indicated hip 

dysplasia 

Leg appears 

shorter because 

hip has moved 

upward 



Clinical Exam & US 

• 41-58% of abnormal physical exams were 

negative on US  

• US screening reduced abduction splinting 

in clinically detected hip instability with no 

increase in abnormal hip development 

• Optimum strategy to reduce risk of having 

an arthritic hip at 60 is physical exam 

screening and selective US 



• Clinical Background 

• Imaging Anatomy 

• Ultrasound Techniques 

• Imaging Guidelines and non-US Imaging 

• Screening Recommendations 

 

Outline of Presentation 



Coronal Anatomy 

IL=ilium 

TR=triradiate cartilage 

IS=ischium 

AC=acetabular cartilage 

L=labrum 

C=joint capule 

PO=periosteum 

TL=transverse ligament 

Z=zona orbicularis 

 

 

Johnson ND. AJR 1989 Starr V. AJR 2014 



Transverse Anatomy 

AC=acetabular cartilage 

TR=triradiate cartilage 

L=labrum 

T=ligamentum teres 

P=pulvinar 

C=joint capsule 

H=femoral head 

GT=greater trochanter 

 

 

Johnson ND. AJR 1989 Starr V. AJR 2014 



“Correct order of anatomical identification” 

1. Chondro-osseous 

junction 

2. Femoral head 

3. Synovial fold 

4. Joint capsule 

5. Acetabular labrum 

6. Hyaline cartilaginous 

preformed acetabular 

roof 

7. Bony part of acetabular 

roof 

8. Bony rim: turning point 
Graf R. Acta Orthop Tramatol Ture 2007 
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Graf vs Harcke 

• Graf method – Static,single coronal plane 

• Harcke method- Dynamic, coronal and 

transverse real-time assessment of hip 

stability (and static anatomy) 

• With both techniques, considerable 

interobserver variability, especially during 

the first 3 weeks of age 

• Increase reliability by performing at 4-6 

weeks of age 

 

 



Graf Static Method 

Graf R. Acta Orthop Tramatol Ture 2007 



Graf α and ß angles 

• α angle formed 

between vertical 

cortex of ilium and 

acetabular roof 

• ß angle formed by 

line through 

vertical ilium and 

cartilaginous 

acetabular labrum 

Graf R. Acta Orthop Tramatol Ture 2007 



Graf α and ß angles 

• Normal α angle 

≥ 60° 

– α angle < 60° 

= shallow 

acetabulum 

• Normal ß angle 

< 55° 

– ß angle ≥ 55° 

= elevated 

labrum from 

femoral head 

displacement 

 



Harcke Dynamic Method  

• Coronal and Axial 

images obtained in 

neutral and hip 

flexion 

• Stress maneuver 

similar to Barlow 

maneuver 

– Hip adducted 

posterior pressure 

 

 

 

 

Harcke HT. AJR 1990 



American College of Radiology 

• Coronal view standard 

plane at rest 

• Transverse view flexed hip 

without and with stress 

• Standard plane:  

– Straight iliac line 

– Femoral head max diameter 

– Tip of echogenic acetabular 

labrum 

– Triradiate cartilage 

• Report largest α angle,    

not average 

 

 

Starr V. AJR 2014 



Femoral head position 

• Normally positioned 

femoral head >50% 

covered by 

acetabulum 

 

• DDH results in 

shallow acetabulum 

and decreased 

coverage 

 

 

 

 



Transverse Stress  



Physiological Immaturity 

• Initial study 

1 month old 

 

 

• Three week 

follow up 
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Age and Screening 

Ultrasound is preferable in patients 4-6 weeks of age,  

but we will attempt up to 9 months of age 

Starr V. AJR 2014 



Conventional Radiography 

• >4-6 months old 

after femoral 

head ossification 

• Hilgenreiner = 

Horizontal 

• Perkins = 

Perpendicular 

• Shenton’s line 

H 

P 

S 



DDH Criteria 

• Shallow acetabulum 

– Acetabular angle 

<29°at birth 

– Acetabular angle 

<22°at 1 year 

• <80% femoral head 

coverage 

• Femoral head not in 

inferomedial quadrant 

• Delayed ossification of 

femoral head 

26° 36° 



CT 

• Problem solving in 

difficult cases 

• Patients with casts 

after surgery to 

confirm reduction 

• Evaluate complex 

hip dislocations 

• Avascular necrosis 



MRI 

• Treatment planning 

and monitoring 

• Postoperative 

evaluation 

• Particularly useful 

for determining 

ligamentous and 

soft tissue 

abnormalities that 

prevent reduction 
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Universal vs Selective Screening 

Universal  

• Some European 

countries 

• Increase DDH detection 

and treatment 

• May increase 

unnecessary treatment, 

expense, and post-

treatment AVN 

Selective 

• Breech, family history, 

females 

• Primaparity, 

oligohydraminios, 

congenital anomalies 

• AAP recommend: female 

infants born in breech 

position 

• Optional: males born 

breech or female with 

family history 



What is the Quality of our data? 

• Accuracy: no study 

report more than 40% 

of STARD  

• Quality: only 14% of 

studies provide more 

than 50% of QUADAS 

• Conclusion: 

“Imperfect” reporting 

of diagnostic accuracy 

of US for DDH 

Roposch A. Radiology 2006 



Summary 

• Modern US approach to diagnosis of DDH 

combines Static Graf & Dynamic Harcke 

• US requires knowledge of anatomy and 

correct technique 

• Different countries adopt Universal vs 

Selective Screening 

• Quality of methodology in papers reporting 

Diagnostic Accuracy is poor 

 

 


