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Response/Recommendation: 

Reconstructive pelvic osteotomy is an effective surgical intervention for young patients (<40 

years) with symptomatic hip dysplasia (of at least 3 months duration), well preserved joint space 

(Tönnis < 1), good joint congruency and good hip range of motion. Prior to offering this surgical 

option surgeon should engage in a comprehensive assessment of the patient that includes 

attention to age, severity of dysplasia, body habitus, and patient expectations.  

Level of Evidence: Moderate 

Rationale: 

One form of reconstructive pelvic osteotomy (RPO), otherwise known as Periacetabular 

Osteotomy (PAO), was first described by Ganz et al. in 1988 (Ganz et al., 1988).This 

reconstructive osteotomy is a widely used technique for acetabular reorientation across the 

world. However, it is important to note that other forms of reconstructive pelvic osteotomy are 

also available and employed by surgeons. We conducted a systematic review to glean the 

outcome of reconstructive pelvic osteotomy and indications for such surgical intervention from 

the published literature. Majority of the published literature focuses on PAO. Thus, this 

document will focus on indications for PAO which may be generalized to other forms of 

reconstructive pelvic osteotomy.  

Based on review of the literature, PAO appears to be a viable surgical intervention for patients 

with symptomatic hip dysplasia. The factors that need to be taken into account prior to offering 

this surgical option includes patient’s age, severity of dysplasia, patient’s body habitus, patient 

expectaions and possibly other factors.  

PAO should only be offered to patients with symptomatic hip dysplasia, namely pain and/or 

instability of the hip. Patients with hip dysplasia typically experience pain in the groin, lateral 

hip, or buttock region. Pain is often exacerbated by activity and may be accompanied by feelings 

of instability. High activity level and severe dyplasia lead development of symptoms at younger 

age. (Matheney et al., 2016). The patients should have exhusted non-operative measures for 

pain control and the duration of pain should be at least 3 months based on some publications 

(Edelstein et al., 2021; Jacobsen et al., 2019), 6 months (Goronzy et al., 2017; Ziran et al., 2018) 

to 1 year (Beaulé et al., 2015, Ricciardi et al., 2017; Swarup et al., 2020). 

Age is an important factor when considering PAO. In a systematic review and meta-analysis, a 

strong link between older age and a higher risk of PAO failure in the long term was reported, 

particularly beyond six years of follow-up (Tan et al., 2022). While there is no strict age limit 

for PAO, studies have suggested an age cut-off with 40 years appearing to be the upper limit 

(Lerch et al., 2017, Matheney et al., 2009, Lerch et al., 2017; Millis et al., 2009). We are aware 

of publications reporting good outcome of PAO in patients older than 40 and feel that PAO 

may be offered to a select group of patients who may be older than 40 years of age (Troelsen et 

al., 2009, Zhu et al., 2013, Millis et al., 2009, Muffly et al., 2021,Leopold et al., 2024, Garbuz 

et al., 2008, Novais et al., 2023).  



The severity of dysplasia is another important factor when considering PAO. The lateral center 

edge angle (LCEA), anterior center edge angle (ACEA) and acetabular index (AI) are common 

radiographic measurements used to quantify dysplasia severity (Lequesne & de, 1961; Murphy 

et al., 1995; Smith et al., 2021; Tannast et al., 2015; Wiberg, 1939) An LCEA of <20˚ is 

typically indicative of dysplasia, while an LCEA of 18˚ to 25˚ or 20˚ to 25˚ is considered 

borderline dysplasia (Kraeutler et al., 2020; McClincy et al., 2019; Murata et al., 2021; Swarup 

et al., 2020) Some studies suggest that patients with borderline dysplasia may benefit from hip 

arthroscopy, a less invasive procedure. (Andronic et al., 2024; Murata et al., 2021) While this 

may be true for some patients, it is important to note that borderline dysplasia is a heterogeneous 

diagnosis, and patients often present with additional radiographic signs of acetabular under 

coverage. These hips may be inappropriately labeled as borderline when considering LCEA 

alone. Therefore, it is crucial to conduct a comprehensive radiographic assessment, including 

measurements of the AWI and PWI (anterior and posterior wall indices) (Siebenrock et al., 

2012; Stetzelberger et al., 2021) and the femoral epiphyseal acetabular roof (FEAR) 

index(Wyatt et al., 2017), to determine the severity and location of dysplasia accurately and 

delineate between instability and impingement in patients (McClincy et al., 2019). The presence 

of PWS (Posterior wall sign), COS (Cross Over Sign) and ISS (Ischial Spine Sign) were used 

as important plain radiographic indicators supported with MR (Magnetic Resonance) chondro-

labral damage detected for reverse PAO in FAI femoroacetabular impingement with secondary 

acetabular retroversion.(Siebenrock et al., 2003) In anterior or posterior wall insufficiency 

and/or acetabular version anomalies, 2D imaging may not accurately reflect the true extent of 

three-dimensional femoral head coverage within the weight-bearing zone, potentially leading 

to an overestimation.(Dornacher et al., 2023; Kohno et al., 2020) CT measurements are crucial 

for understanding the three-dimensional nature of acetabular dysplasia, which is essential for 

planning corrective osteotomies.(Larson et al., 2015) This comprehensive understanding, along 

with a new description of dysplasia, helps to restore normal anatomy and minimize the risk of 

under-correcting in one plane while over-correcting in another. (Wilkin et al., 2017). Acetabular 

Sector Angle (Anterior – Posterior ) measurements can identify areas of deficient acetabular 

coverage, aiding in the diagnosis and subtyping of hip dysplasia and influencing orthopedic 

surgical management. (Verhaegen et al., 2023)  

When assessing a patient for PAO, it is important to consider the joint space and joint 

congruency. A comparative study found that failure risk increased due to the lack of femoral 

offset correction in aspherical femoral heads during PAO.(Albers et al., 2013) In intermediate 

to long-term (Albers et al., 2013; Grammatopoulos et al., 2016; Matheney et al., 2009) and 

long-term (more than 10 years) studies (Wells et al., 2017), the importance of joint congruence 

for survival has been emphasized, with incongruence identified as a significant risk factor for 

failure.  

The degree of arthritis is crucial in determining the eligibility for PAO. Higher preoperative 

Tönnis (>1) grades are associated with poorer outcomes and an increased risk of conversion to 

THA (Dahl et al., 2014; Hartig-Andreasen et al., 2012; Kralj et al., 2005; Lerch et al., 2017; 

Stetzelberger et al., 2021; Troelsen et al., 2009; Ziran et al., 2018) A multicenter study noted a 

higher rate of hip replacement within ten years of PAO for patients with Tönnis grade 2 than 

those with better joint space (Tönnis <1). This progression was unrelated to patient 

demographic factors such as age and body mass index.(Wyles et al., 2019) Thus, the presence 

of moderate osteoarthritis may be considered a contraindication for PAO, and the decision to 

proceed with PAO in these cases should be made on a case-by-case basis, considering factors 

such as patient age, activity level, and joint congruency. The best method to determine the 

degree of arthritis in the joint still remains debatable. Some authorities suggest that imaging 



with  MRI, and possibly with contrasted techniques (dGEMRIC) provide better prognostic 

information for surgical success and may predict premature hip joint failure better than 

radiographic measures of osteoarthritis. (Kim et al., 2012).  

The presence of obesity, has been identified as a risk factor for complications following PAO 

(Selberg et al., 2020) (Novais et al., 2015). However, obesity alone does not seem to 

compromise the outcome and survivorship of PAO. In fact in a multicenter, prospective study, 

patients who were overweight (>30kg/m2) reported greater improvement in multiple patient-

reported outcome measures following PAO (Clohisy et al., 2017). The authors hypothesized 

that the latter may be due to these patients having lower functional expectations and placing 

less demand on the hip (Clohisy et al., 2017).   

In conclusion, and because of the invasive nature of pelvic osteotomy, carefull assessment of 

patient and expectations need to be taken into account prior to offering this surgical 

intervention. Reconstructive pelvic osteotomy appears to be a viable and excellent surgical 

option for young patients with symptomatic hip dysplasia who have well preserved joint space, 

congruent joint, and good hip range of motion.  
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