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• Acetabular Dysplasia (45%)
• Femoroacetabular Impingement (32%)
• Perthes Disease (8%)
• Slipped Capital Femoral Epiphysis (5%)

J Clohisy, et al. AAOS 2008
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Ortho Uni Berne

Acetabular
Undercoverage

May result in instability 
and increased 

mechanical loading
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Ortho Uni Berne

Acetabulum
Overcoverage with

retroversion
Deep acetabulum

Femur
Non-spherical head
Malaligned head-neck
Reduced anteversion
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• Acetabular coverage and orientation
– Anteroposterior pelvic radiograph
– Faux profil radiograph

• Femoral head shape and version
– Anteroposterior pelvic radiograph
– Frog or true lateral radiograph
– CT or MRI
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– Quantitative Measures

• Lateral center-edge angle of Wiberg
• Acetabular index of Tönnis
• Anterior center-edge angle

– Qualitative Assessment
• Joint subluxation
• Coxa profunda
• Protrusio
• Cross over sign
• Posterior wall sign
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• Center-edge angle of Wiberg 
(measure of under and over 
coverage)
– Center of femoral heads
– Perpendicular line (B)
– Line to edge of the dense 

subchondral plate (sourcil) (A)
– Angle formed by A and B is the 

CE angle

 

Wiberg, G. Acta Chirurgica 
Scandinavica 58S:5-135, 1939.

CE

Normal : 15 ~ 20 < CE < 45 deg
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• Acetabular slope of Tönnis 
(measure of under and over 
coverage)
– Medial and lateral most edge of 

the subchondral plate (A)
– Angle formed by A and the 

horizontal line through the 
femoral head centers (B)

Tönnis, D. Congenital Dysplasia and 
Dislocation of the Hip in Children and 
Adults. Springer, New York 1987

Tönnis 

Normal : 0 – 15 deg



• Faux profil view of 
Lequesne
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Normal ~ 20 deg

Lequesne, et al. Rev Rhum Mal Osteoartic, 1961. 28: p. 643-52.
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• Break in Shenton’s Line
• Coxa Profunda

• Protrusio
• Cross-over sign
• Posterior wall sign

• Check pelvic rotation and tilt

• Break in Shenton’s Line (> 5 mm break abnormal)

• Sign of severe acetabular dysplasia
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Femoral head nearly touching ilioischial line
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• Inflammatory arthritis

• Consider Marfan syndrome

Femoral head is beyond the ilioischial line
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• Cross over sign for 
acetabular retroversion
– Anterior and posterior 

acetabular rims
– Cross over point over 

femoral head

Reynolds, D., et al. J Bone Joint 
Surg. 81B: 281-288, 1999

Cross over point

Acetabular retroversion vs. 
anterior overcoverage.

Sensitive to lumbar lordosis.
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• Posterior wall sign
– Posterior wall is medial 

to the center of the 
femoral head

Reynolds, D., et al. J Bone Joint 
Surg. 81B: 281-288, 1999

Acetabular retroversion vs. 
global acetabular deficiency.
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1-3 cm

Pelvic Rotation

Pelvic Tilt

Increased Lordosis

Falsely make the acetabulum appear retroverted.
May underestimate acetabular dysplasia.

Rotated Pelvis

Falsely make one hip appear retroverted.
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• 30% of dysplastic acetabulum is 
retroverted.

• Post-innominate osteotomy pelvis may 
be retroverted.

• Dysplasia due to triradiate cartilage 
arrest may be retroverted.
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• Femoral head-neck junction asphericity

• Decreased head-neck offset

• Femoral retroversion
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Alpha angle
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Normal – 42 deg (33-48)

Impingement – 74 deg (55-95)

Notzli, H.P., et al. J Bone Joint 
Surg Br, 2002. 84(4): p. 556-60.
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Suspect when patient has limited internal rotation of the hip.



-�
�����
���������	
��

��

������

��
%��
)���
�����	

• Pelvic osteotomy
– Acetabular dysplasia
– Acetabular retroversion

• Femoral osteotomy
– Femoral retroversion

• Femoral head-neck junction osteoplasty
– Open surgical dislocation approach
– Limited open approach
– Arthroscopic approach
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• 19 year old female with diffuse hip pain

• History of DDH and early training in 
martial arts starting age 5 years

• Decreased hip flexion IR



• Acetabular retroversion

• Sloping femoral physis

• Mild dysplasia

• Good congruence

• No OA

• Radial MRI showes 
prominence in the head-
neck junction

• No definitive labral tear

• Articular cartilage 
normal

: Increased lateral coverage 

• Increased anteversion

• Check hip flexion

• Check for impingement

Anterior arthrotomy and osteoplasty at 
time of PAO.
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• Open surgical dislocation of hip

• Combined arthroscopic and anterior 
open approach

• Purely arthroscopic approach
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• Open surgical approach

• Provides complete access to the joint

• Allows dynamic assessment of the 
impingement

• Allows complex reconstruction technique that 
can correct multiple deformities

Femoral Head Acetabulum
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Will require osteoplasty 
and flextion ITO.
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Requires flexion ITO and osteoplasty

Surgical dislocation allows:
osteoplasty
ITO
reattachment of the trochanter 
in an anatomic position
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• Relationship between hip deformity and joint 
damage better understood

• Effective surgical treatment methods to treat 
hip joint deformities exist

• Effectiveness of surgical treatment limited by 
extent of joint damage at time of surgery
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