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Acetabular Dysplasia and Posterior Wall Fractures: The Missing Link
Ravi R. Agrawal, MD; Anna N. Miller, MD, FIOTA 

Purpose: Posterior wall (PW) acetabular fractures (AO/OTA 62-A1) are the most common 
acetabular fracture type. We still have not clearly defined the relationship between PW size 
and hip stability for fractures involving less than 50% of the wall, even when using CT scans 
along with standard radiographs. This necessitates an examination under anesthesia (EUA) 
with fluoroscopy to determine stability. Specific risk factors contributing to hip instability 
have not been identified, but acetabular dysplasia may contribute. We sought to quantify 
acetabular dysplasia solely based on axial CT imaging using a novel “Slice” system (SS), 
then evaluate its relationship to hip instability, with the goal of creating a CT metric that 
can be used to avoid the necessity of an EUA. Our hypothesis is that shallower acetabular 
domes and increased dome to femoral head distance correlate with hip instability.
 
Methods: Patients >18 years old with a fracture <50% of the PW that underwent an EUA at 
our institution were retrospectively identified. Measurements were taken at 3 axial levels 
(Figure 1): 0, cranial CT slice at the dome; 1, cranial slice of lateral acetabular opening; and 2, 
cranial slice demonstrating femoral head vertex. Distance between levels: 0-1 (dome height; 
DH), 1-2 (head height; HH), and dome-head difference (HH–DH; DHD) were calculated. 
Other variables included conventional dysplasia metrics (eg, Tonnis angle). Statistical 
analysis was performed with STATA (Wilcoxon rank-sum testing).
 
Results: 37 EUA patients were identified; 27 patients were stable and 10 were unstable. 
Unstable hips had lower DH, higher HH, but equivalent DHD. Unstable hips had a lower 
acetabular depth at level 1 and 2, and less change in acetabular radius between level 1 and 2. 
No statistically significant differences were found with standard dysplasia metrics. Unstable 
hips were more likely to be dislocated on presentation (P = 0.004). Level 2 was more likely 
to be cranial to level 1 among stable hips. All data are available in Figure 1.
 
Conclusion: Unstable hips had shallower acetabula and higher distances between the domes 
and femoral head vertices. These measurements can be used to help orthopaedic surgeons 
evaluate for instability without the need for an EUA.
 
 



The FDA has stated that it is the responsibility of the physician to determine the FDA clearance status of each drug or medical 
device they wish to use in clinical practice.
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