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History

In December 1961, Letournel [10] published his original
series on acetabular fracture classification and operative
management. Before that time, acetabular fractures were
classified as those associated with posterior hip dislocation
and those associated with central hip dislocation. Many
were treated without surgery, resulting in poor articular
congruity of the hip. Citing an increasing incidence of
these injuries with the increasing number of automobiles
on the road and “disappointment with the closed treatment
of these fractures, we [Judet et al.] decided to try open
reduction” [8]. Their series included 173 patients, 129 of
whom were treated surgically. Pelvic radiographs were
correlated with surgical findings. The anterior and posterior
columns of the acetabulum were defined based on the
radiographic projections of normal and fractured acetabula
on three views: AP pelvic film and internal and external
45° obliques (Judet views). Seven acetabular fracture
patterns were described, divided into elementary and
associated patterns.
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In 1980, using radiographic and surgical data from 647
acetabular fractures, of which 582 had undergone surgical
fixation, Letournel [11] confirmed and updated his original
description [8]. He divided acetabular fractures into 10
subtypes, five elementary patterns and five associated
patterns (including more than one elementary pattern).
Elementary patterns included posterior wall fractures,
posterior column, anterior column, anterior wall, and
transverse fracture patterns. Associated patterns include
T-shaped, posterior column and posterior wall, transverse
and posterior wall, anterior and hemitransverse, and frac-
tures of both columns [11] (Fig. 1).

Purpose

Letournel’s [11] classification system is an anatomic and
radiographic description of fracture patterns correlated
with operative findings. Specific fracture patterns emerged
based on mechanism of injury, the vector of injury force
application, anatomy of the innominate bone, and its
mechanical properties. Despite dividing fractures into 10
subsets, Letournel [11] believed that acetabular fractures
represent a spectrum of injury, because incomplete fracture
lines and combined fracture patterns were common.

At the time of the original description, acetabular frac-
tures were not commonly treated with open surgery, often
leading to pain and posttraumatic arthritis. Letournel found
that the quality of reduction of the articular surface
improved clinical results and decreased the development of
arthritis. He described arthritis rates of 5.4% in anatomi-
cally reduced patterns, jumping to 30.7% with imperfect
reductions. Their followup ranged from 2 to 21 years with
75.7% very good results. Results correlated to the quality
of reduction. Delays of surgical treatment of more than
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Fig. 1A-J Acetabular fracture patterns as described by Letournel.
The simple patterns are posterior wall (A), posterior column (B),
anterior wall (C), anterior column (D), and transverse (E). The
associated patterns are posterior column with a posterior wall (F),

3 weeks led to decreased ability to achieve satisfactory
fracture reduction as determined by plain radiographs,
increasing the risk for posttraumatic arthritis.

By treating a large number of acetabular fractures with
open surgery, they were able to identify safe surgical
approaches to address each fracture pattern. Unfortunately,
there is no convenient universal approach that allows
equally easy access to both columns of the acetabulum. The
Kocher-Langenbeck approach is used for posterior wall,
posterior column, and associated transverse patterns with
central or posterior femoral head dislocation, whereas the
ilioinguinal approach is used for anterior column, anterior
wall, and anterior fractures with a posterior hemitransverse
element. Surgeons treating transverse, transverse posterior
wall, T-shaped, and both column patterns have a choice of
either or both approaches. The surgeon must select the
appropriate approach based on radiographic projection of the
fracture before direct visualization of the injury in the
operating room. This requires the fracture pattern to be fully
understood before surgery, thus justifying the need for a
detailed and accurate classification system.

In addition to the classification system, Letournel [11]
developed and outlined principles for acetabular fracture
reconstruction. He believed if both acetabular columns

@ Springer

transverse posterior wall (G), T-style (H), anterior column posterior
hemitransverse (I), and both columns (J) [2]. Reprinted with
permission, University of Washington Creative Services © 2013.
All Rights Reserved.

were restored anatomically, the acetabulum would also be
restored, often without seeing the articular surface of the
joint, assuming no incarcerated or impacted fragments
exist. Dislocations were to be reduced after articular
reduction was performed. He noted the importance of not
accepting imperfect reductions when multiple fracture lines
were present, because even slight displacements would be
cumulative and result in an unacceptable final reduction.
Lastly, after reduction and stabilization, the hip should be
ranged through an arc of motion, assessing for hardware
prominence and stability.

Validation

The integration of CT scans into common medical care of
trauma patients has increased our ability to detect fractures
of the quadrilateral space, sacrum, acetabular roof, and
posterior acetabular lip; to identify loose bodies in the hip;
and provides a more complete understanding of acetabular
fracture characteristics [6, 20]. Letournel’s original classi-
fication system was based on plain radiographs, and there is
debate whether addition of CT scans improves reliability of
his classification system [4, 7, 15, 23].
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Accurate and consistent classification of acetabular
fractures is essential for surgical planning. Visutipol et al.
[23] found that addition of a three-dimensional (3-D) CT
scan did not improve the inter- or intraobserver reliability
of Letournel’s classification with kappa values of 0.42 for
plain films and 0.44 for 3-D CT evaluation. Other studies
have shown improvements in reliability with implementa-
tion of two-dimensional (2-D) and 3-D CT scans. Hiifner
et al. [7] showed improvement from 30% to 65% in cor-
rectly identifying fracture patterns by surgeons with limited
experience when 3-D CT scans were used in addition to
plain films and 2-D scans; however, experienced surgeons
(> 10 years operative experience) were able to correctly
diagnose fracture patterns with 2-D scans 76% of the time.
Ohashi et al. [15] showed increased interobserver reli-
ability with the addition of 2-D and 3-D scans. Garrett et al.
[14] found the percent of accurate classification and
interobserver reliability improved in both junior and senior
residents when 3-D CT scans were used in addition to 2-D
scans.

Experience plays a role in classification accuracy as
well. Beaul€ et al. [1] evaluated the inter- and intraobserver
reliability of Letournel’s classification among three groups
with varying levels of experience. They found kappa val-
ues, with and without CT scans, to be 0.70 and 0.74 for
highly experienced, 0.71 and 0.69 for experienced, and
0.51 and 0.51 for inexperienced reviewers, respectively.
The overall agreement between radiographic diagnosis and
surgical findings was 74%. Hiifner et al. [7] found inex-
perienced orthopaedic surgeons accurately applied
Letournel’s classification for acetabular fractures in only
11% of cases. In 2009, Prevezas et al. [18] proposed
guidelines to increase the reliability and validity of
Letournel’s classification. They suggested an algorithm for
evaluating pelvic radiographs based first on examination of
basic lines (ilioischial, iliopectineal), then further subdivi-
sion into Letournel’s 10 fracture patterns based on
examination of four anatomic landmarks (teardrop, anterior
and posterior acetabular rim, acetabular dome), the integ-
rity of the obturator foramen, the level of fracture lines, and
the presence or absence of a spur sign. They found
implementation of their algorithm resulted in a kappa
increase from 0.536 to 0.683 with a significant improve-
ment for inexperienced orthopaedic surgeons [18].

Limitations

Although Letournel’s classification system provides a
framework in which to understand acetabular fractures and
plan surgical approaches, it does not address hip stability.

Within elementary and associated fracture patterns,
there are many variations. For example, posterior wall

acetabular fractures are present in three of 10 fracture
patterns. The wall component of these fractures is not
uniform with variable fracture sizes and soft tissue/capsular
disruptions. Some hips are stable despite posterior wall
fractures, whereas others are not. Radiographic and CT
studies have evaluated posterior wall fractures and found
instability may not be present unless more than 40% of the
wall is fractured [3, 8]. These authors suggest nonoperative
management to be reasonable if less than 20% to 45% of
the joint surface is involved [9, 13, 20]. The integrity of the
posterior capsule may be responsible for this retained sta-
bility [22]. Others have suggested hip stability can only be
assessed with intraoperative fluoroscopy and patients gen-
erally do well, with or without surgery, as long as the hip is
stable [5, 21]. However, biomechanical studies have found
joint reaction forces increase as the size of the posterior
wall fracture increases, leading to concern regarding long-
term results [16].

In addition, Letournel [10] noted the importance of
articular reduction after open reduction and internal fixa-
tion of acetabular fractures graded according to d’ Aubigne
and Postel. This observation has been substantiated by
other reports, with many studies confirming that accurate
reduction is associated with improved clinical outcomes [2,
14, 19, 24]. Letournel [10] also noted the importance of
early operative interventions, within 3 weeks of injury,
because the quality of reduction was much improved with
early surgery.

Although anatomic fracture pattern is important when
considering surgical intervention, many other factors
(subchondral impaction, comminution, femoral head
injury, intraarticular fracture fragments, etc) contribute to
the decision to operate on patients with acetabular frac-
tures. Murphy et al. [14] found associated patterns, local
complications, and heterotopic ossification predict post-
traumatic arthritis, need for THA, and worse clinical
results. Rommens et al. [19] noted subchondral impaction,
fracture comminution, and intraarticular fracture frag-
ments negatively impacted Harris hip and Merle
d’Aubdigné scores, regardless of articular reduction
quality. Zha et al. [24] noted posterior wall comminution
and femoral head injury predict worse Merle d’Aubigne-
Postel score in elderly patients with acetabular fractures.
Briffa et al. [2] found increasing age, delays in surgery,
fracture pattern, and poor quality of reduction can predict
worse d’Aubigne-Postel scores at 10 years and Lichte
et al. [12] found articular reduction, initial displacement,
and intraarticular fragments correlate with results at
30 years. Also, increasing body mass index has been
found to predict complications after acetabular fracture
surgery [17]. No additional acetabular fracture classifica-
tion system has been developed that is used as frequently
as Letournel’s.
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Conclusions

Letournel’s acetabular fracture classification system
divides injuries into 10 patterns, five elementary and five
associated, based on surgical findings and plain radiograph
characteristics. It also provides the fundamental description
of the two columns of the acetabulum. The type of fracture
is important for surgical planning because no single sur-
gical approach allows convenient access to both columns
without consequences.

Acetabular fractures are complicated injuries. The inter-
and intraobserver reliability increases with surgeon expe-
rience. The addition of CT scans, both 2-D and 3-D,
generally has been shown to improve the accuracy and
reliability of this classification system, especially for the
inexperienced surgeon.

Letournel recognized the importance of articular
reduction, a principle that is important in terms of the
prevention of posttraumatic arthritis, and surgical inter-
vention within 3 weeks of injury. This classification system
does not address hip stability and some other factors that
predict patient outcomes. Nevertheless, the Letournel
classification is the standard by which acetabular fractures
are classified, discussed, and approached surgically.
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