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Acetabular 
Retroversion
Abnormal orientation acetabulum

• Anterior impingement between prominent
acetabular rim and femoral neck

• Increased load due to relative posterior
dysplasia

Cause of hip pain & osteoarthritis
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Treatment with Peri-
Acetabular Osteotomy (PAO)

Anteverting osteotomy

ê anterior overcoverage
é posterior undercoverage

❖ Originally described by R. Ganz (1988)

❖ Through Smith-Peterson approach

❖ Ischial, superior pubic ramus, posterior wall
(ilium) osteotomy

❖ Mobilisation acetabular fragment into desired
position

❖ Fixation with 3-4 screws

Bernese Peri-Acetabular Osteotomy (PAO) Bernese Peri-Acetabular Osteotomy (PAO)

❖ Effective treatment for acetabular dysplasia
❖ 90% 10-year joint preservation rate
❖ Significant clinical improvement
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Hypothesis

❖ Similar clinical outcome after PAO in patients treated
for acetabular retroversion vs. acetabular dysplasia

❖ PROM scores will improve significantly after PAO for
acetabular retroversion

Methods
❖ Retrospective case-control study between 2014 and 2018 (single surgeon: JDW)

❖ Patients undergoing minimal-invasive Bernese PAO

❖ Exclusion criteria:

❖ Previous major hip surgery, Perthes, Neuromuscular disorders

❖ Coxa profunda (LCEA > 35°)

Study Group:
Isolated Retroversion (n=61)

• Positive impingement test
• Presence of cross-over and posterior

wall sign
• LCEA between 25 and 35°

Mean FU: 3.9y (1-9y)

Control Group:
Hip dysplasia (n=112)

• LCEA < 25°

Mean FU: 6.2y (1-9y)

Imaging: Retroversion

Preoperative Postoperative p-value

LCEA 29.4 +/- 3.2 34.3 +/- 5.2 <0.001*

AI 4.9 +/- 4.5 0.8 +/- 5.2 <0.001*

Cross-over sign presence 93% 29% <0.001**

Cross-over ratio 0.39 +/- 0.11 0,08 +/- 0.14 <0.001*

Posterior wall sign presence 95% 11% <0.001**

*Paired-samples t-test
**Wilcoxson signed rank test

Complications: Retroversion

❖ 3 hips (5%) hip arthroscopy for ongoing impingement

❖ 1 Re-Do PAO (1.6%) due to initial insufficient correction

❖ 1 revision to THR (1.6%) due to symptomatic non union posterior
wall

❖ No stress fractures/other non unions

❖ No major neurovascular injuries

❖ No DVT/PE

PROMS: Retroversion
Preoperative Postoperative ∆ p-value*

NAHS 50.6 +/- 15.8 77.0 +/- 14.7 26.4 +/- 23.2 <0.001

iHOT 28.6 +/- 12.6 73.9 +/- 25.2 45.3 +/- 24.2 <0.001

EQ5D 0.53 +/- 0.27 0.78 +/- 0.15 0.25 +/- 0.27 0.007

UCLA 4.6 +/- 1.7 5.7 +/- 1.5 1.1 +/- 1.9 0.037

Tegner 2.9 +/- 2.1 4.2 +/- 1.7 1.2 +/- 1.8 0.013

*Paired-samples t-test

Overall Response rate : 82%
Retroversion group Response rate: 87%

PROMS: Retroversion
Preoperative Postoperative ∆ p-value*

NAHS 50.6 +/- 15.8 77.0 +/- 14.7 26.4 +/- 23.2 <0.001

iHOT 28.6 +/- 12.6 73.9 +/- 25.2 45.3 +/- 24.2 <0.001

EQ5D 0.53 +/- 0.27 0.78 +/- 0.15 0.25 +/- 0.27 0.007

UCLA 4.6 +/- 1.7 5.7 +/- 1.5 1.1 +/- 1.9 0.037

Tegner 2.9 +/- 2.1 4.2 +/- 1.7 1.2 +/- 1.8 0.013

*Paired-samples t-test

Significant improvement in all PROMs
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Retroversion vs Dysplasia: NAHS
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Preoperative Postoperative ∆ p-value

Retroversion 50.6 +/- 15.8 77.0 +/- 14.7 26.4 +/- 23.2 <0.001

Dysplasia 62.7 +/- 10.2 83.9 +/- 17.6 21.2 +/- 14.8 0.001

PRE Mean NAHS POST Mean NAHS

Retroversion vs Dysplasia: iHOT
Preoperative Postoperative ∆ p-value

Retroversion 28.6 +/- 12.6 73.9 +/- 25.2 45.3 +/- 24.2 <0.001

Dysplasia 21.1 +/- 12.3 71.5 +/- 27.8 50.4 +/- 22.4 <0.001
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Discussion
Number of 

included PAO 
hips

Mean 
Follow-up PROMS Results Reoperation 

rate Survivorship

Parry et al
AJSM, 2015

20 hips 5y (2-19y) HHS Significant 
improvement 2 HAS (10%) 100%

Siebenrock et al 
JBJS, 2004
JBJS 2014

29 hips 11y (9-12y) Merle 
d’Aubigné

Significant 
improvement

3 SHD (10,5%)
1 Early Re-Do 
PAO (3,5%)

100%

Current study 61 hips 4y (1-9y)
NAHR, iHot, 

UCLA, Tegner, 
EQ5D

Significant 
improvement

3 HAS (5%)
1 Re-Do PAO 

(1,6%)
98,4%

Existing literature is limited due to:
• Small numbers
• PROMs not representative for young adult hip function
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EQ5D

Significant 
improvement

3 HAS (5%)
1 Re-Do PAO 

(1,6%)
98,4%

• Biggest cohort patients undergoing PAO for retroversion
• Appropriate PROMs to assess young adult hip function

Conclusion
❖ Acetabular reorientation with a PAO can address both

anterior overcoverage and posterior undercoverage in
acetabular retroversion

❖ Effective & safe procedure

❖ Equal functional improvement for patients with PAO
for acetabular retroversion and dysplasia

❖ Similar complication/reoperation rate


