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Background

Acetabular fractures usually occur as a result of high-
energy trauma in men (1). Fracture of the posterior wall is
one of the most common acetabular fractures, accounting
for 23.6% of all acetabular fractures (2). The incidence of
posterior wall fracture in posterior hip dislocation could
be as high as 67.0% (3). The open reduction and internal
fixation have been used as a successful treatment for
posterior wall fractures (4). The main prognostic factors
associated with the poor outcome are delayed reduction
more than 12 hours, age more than 55 years, osteonecrosis,
and intra-articular comminution (1).

Imaging

Posterior  acetabular  fractures are  usually
underestimated in radiographic evaluation. Despite
simple fracture appearance, they are often comminuted
and involve articular surface which is impacted into the
underlying cancellous bone (1). Although it is possible to
see the fracture line in anteroposterior (AP) radiographs,
the best radiographic view to reveal this fracture is the
obturator view. The obturator oblique view can show the
size and multifragmentary nature of the fracture. Based on
the ability of computed tomography (CT) scan to reveal
comminution and marginal impaction, previous studies
have suggested that a CT scan is sufficient for classification
of the acetabular fractures and plain radiography can be
omitted to decrease exposure and cost (5). Posterior wall
fractures can be isolated or in combination with posterior
column or transverse fractures. In isolated fractures
(Figure 1), the iliopectineal and ilioischial lines are often
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intact, while a fracture line can be found in the posterior
wall in the obturator oblique view (6).
Operative or Non-Operative Treatment

The decision on operative or non-operative management
of posterior wall acetabular fracture depends on stability and
congruency of the hip joint (7). However, it is not always easy
to determine hip stability, especially if the patient has
isolated posterior wall fracture without a dislocation (7).
Traditionally, the size of the posterior fragment is considered
an important factor to predict stability, and large fragments
are usually associated with instability (8). However, there is
no consensus on the method of measuring the fragment.
Moreover, it has been demonstrated that the fragment size
alone cannot predict hip stability (9).

In many cases, the fragment’s size is between small and
large, which is labeled as indeterminate. In addition, even a
patient with small fragment may have an unstable hip.

The most reliable method for stability prediction is the
hip examination under anesthesia. For this purpose, the
patient is placed at the supine position with neutral rotation
and full extension of the hip. Then, the hip is flexed to 90
degrees and adducted to 20 degrees. If the joint remains
congruent in the AP and oblique fluoroscopic view, it is
considered stable (10). Firoozabadi et al. examined 185 patients
under anesthesia and measured cranial exit point of fracture
from the dome in the radiographs. They concluded that the
cranial exit point can be an indicator of instability even if the
fragment is small. Therefore, they recommended using
dynamic stress fluoroscopic hip examination for all patients
with small and indeterminate posterior wall fragment (9).

Figure 1. An isolated fracture with intact iliopectineal and ilioischial lines, and fracture line in the posterior wall in obturator oblique view
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Here, we review different techniques for measuring the
posterior wall fragment size which is the first step to
determine hip stability in posterior wall acetabular fracture.
Measuring Methods of Fragment Size in Posterior Wall
Fractures

Method of Calkins et al. (11): In a study, Calkins et al.
measured acetabular fracture index in 2 sections of
patient’s CT-scan
1) Section with the smallest intact fragment in the

fractured side
2) Section that was matched to other side according to

the femoral head and configuration of fovea and
acetabular fossa.

They calculated the acetabular fracture index (AFI)
with measuring the length of arc of the intact posterior
wall fragment in fractured side and to whole posterior
wall in contralateral side (Figure 2) (11).

Figure 2. Measuring acetabular fracture index (AFI) in Calkins et al. method (11)

To make it easier, they suggested the straightline
measurement of the posterior acetabulum. They
measured the remaining intact articular posterior wall
acetabular segment at the level of greatest amount of
fracture involvement by a straight line from medial to
lateral (Figure 3).

Then the length of the posterior acetabular arc was
measured from the uninjured contralateral hip on the
same level. In this method, the index percentage is
calculated by dividing the first measurement by the
second, multiplied by 100. They found a significant
association between fracture stability and AFI, with no
stable posterior wall fractures in AFI > 55% (11).
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Method of Keith et al. (12):1n their cadaver study, Keith
et al. introduced another way for measuring fracture
fragment size. They chose a section at the level of the
femoral head fovea capitis in the fractured side and a
matched 2-dimensional CT scan section from the

contralateral side.

Figure 3. Measuring approximate acetabular fracture index (AFI) in Calkins et al.
method (11)

Then, they calculated the ratio of the measured
fragment size to the measured acetabular depth in the
contralateral intact side. In this method, a stable fracture
was defined as involvement of less than 20% of the
posterior wall, and unstable, when involving more than
40% (Figure 4) (12).

Figure 4. Measuring fracture fragment size in Keith et al. method (12)

Method of Moed et al. (13):In an investigation, Moed et
al. proposed a modified version of the method described
by Keith et al. (12). They selected a section of CT scan from
the side of the fracture which was at the level of the largest
posterior wall deficit. Then, they measured the fracture
fragment size by the Keith et al’s method. A fracture
fragment greater than 50% was considered unstable and
less than 20% stable. This method may decrease the rate of
false stable acetabular fractures (13).
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Discussion

In a study, Moed tried to find a reason for unsatisfactory
outcomes in 30% of patients who underwent surgery. Using
the methods described here for measuring fracture
fragment size, he found an increase in the number of
indeterminate fractures. Because of the high rate of
treatment failure, they postulated that there should be
another reason for hip stability perdition in addition to the
fragment size, such as hip joint capsule injuries (14).

In another study, Reagan and Moed attempted to
evaluate the reliability of their fragment size
measurement technique. The average time for assessment
of the fragment percentage was 5 minutes. The intra-
observer and inter-observer reliability were greater than
0.80. The sensitivity and specificity were 90% and 61%,
respectively. Compared to examination under anesthesia
(EUA), a wrong choice was picked for 6% in nonoperative
treatments and 16% in surgical interventions (15).

Firoozabadi et al. (9) demonstrated that the method by
Calkins et al. (11) cannot predict the stability of the
acetabulum, probably due to difficulty in finding the exact
contralateral section matched with the fracture side. By
reducing the threshold of stability detection to less than
15%, the precision increased in both methods by Moed et
al. (13) and Keith et al. (12). This article emphasized the
cranial exit point of the posterior wall fracture within 5
mm of the dome as a major criterion for stability. No
uniform method was used by Firoozabadi et al. (9) and
Moed et al. for calculation of the fragment percentage (13).

In a study, Goodman et al. assessed the inter- and intra-
observer reliability of these methods and published their
poster (10). Intraclass correlation coefficients (ICCs)
among five raters were 0.71 for Calkins et al. method (11),
0.73 for Keith et al. method (12), and 0.70 for Moed et al.
method (13). All techniques showed strong reliability for
junior and senior residents: mean absolute error was 12.3%
and 12.0% for Calkins et al. method (11), 8.4% and 7.3% for
Keith et al. method (12), and 12.0% and 11.5% for Moed et al.
method (13). These values were so close to the attending’s
results. There was no significant difference in accuracy by
increasing the level of training. The inter-rater reliability
was 0.82 for Calkins et al. method (11), 0.90 for Keith et al.
method (12), and 0.86 for Moed et al. method (13).

Mitsionis et al. used a posterior wall involvement more
than 50% after reduction as an indication for surgery. They
believed that anatomical reduction is the most important
factor for an excellent outcome (16). Therefore, checking
these factors after reduction can help to choose best
candidates for surgery.

We discussed different methods for measuring
fracture fragment size in the posterior wall fractures.
Predicting the stability of fracture with these methods is
still under question and there are other factors that can
possibly affect this prediction. Further studies are
required to check the reliability of current methods and
introduce new techniques that consider more factors
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