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Acetabular and Femoral Measurements and Relation to Hip Pathologies
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� A proper technique is critically important for accurate interpretation of the anteroposterior radiograph, with a true
anteroposterior radiograph of the pelvis made with the patient in the supine or standing position with a tube-to-
image distance of 120 cm and a photon beam centered midway between the pubic symphysis and the top of the
iliac crests.

� Frequent characteristics of developmental dysplasia that may be seen on an anteroposterior pelvic radiograph are
a hypoplastic acetabular weight-bearing zone, steeply sloped acetabular roof, lateralized center of rotation, ace-
tabular anteversion or retroversion in the presence of a hypovolemic acetabulum, and coxa valga.

� Increased depth, femoral head overcoverage, and/or abnormal acetabular version (typically retroversion) are the
main etiologies of pincer-type femoroacetabular impingement (FAI).

� Cam-type FAI deformities are represented by global deformities such as femoral head asphericity and diminished
head-neck offset.

� Commonly utilized grading systems of osteoarthritis evaluate the hip for evidence of joint-space narrowing, sub-
chondral sclerosis and cyst formation, osteophyte development, and femoral head deformity.

Our knowledge of the natural history of prearthritic hip con-
ditions continues to evolve, with vast improvements in un-
derstanding the etiology of premature hip failure occurring in
the past 20 years. There is now an established body of evidence
that femoroacetabular impingement (FAI) and hip dysplasia
are the 2 main causes of early hip degeneration1. Regardless of
the etiology, surgical treatment for end-stage osteoarthritis is
the same: hip arthroplasty. However, many patients become
symptomatic from various hip pathologies long before de-
generative changes occur2,3. In an attempt to treat the under-
lying pathology prior to the development of osteoarthritis, the
techniques of hip preservation surgery, including hip arthros-
copy and open realignment osteotomies, have been employed
with increasing frequency4.

Although there has been substantial advancement in
diagnostic imaging modalities such as magnetic resonance
imaging (MRI) and computed tomography (CT) techniques,

the initial anteroposterior pelvic radiograph remains part of the
gold standard in the initial evaluation of a patient with hip pain.
In fact, as knowledge about the etiology and morphologic
characteristics of hip pain in the young adult has evolved, so has
the clinician’s ability to assess for various pathologies of the hip
on an anteroposterior pelvic radiograph. A comprehensive
understanding of how to fully evaluate the anteroposterior
pelvic radiograph can lead to earlier diagnosis, minimize un-
necessary additional imaging, and prompt the provider as to
the correct next steps in workup and management. An anter-
oposterior pelvic radiograph is the initial bedside assessment
tool utilized by the clinician and which, together with the
physical examination and history, can assist and prompt fur-
ther needed evaluation and treatment strategies.

As such, this review has 3 primary objectives: (1) to de-
scribe the technical aspects of making a proper anteroposterior
pelvic radiograph and how to assess the quality of the image;
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(2) to discuss the various signs and measurements that can be
derived from an anteroposterior pelvic radiograph, which can
provide an overall understanding of hip and pelvic morphol-
ogy; and (3) to review how these different findings, when taken
collectively, can aid in the diagnosis of common hip pathology
including, but not limited to, adolescent diagnoses (slipped
capital femoral epiphysis and Legg-Calvé-Perthes disease), hip
dysplasia, FAI, osteoarthritis, and osteonecrosis.

Technical Aspects
A proper technique is critically important for accurate inter-
pretation of the anteroposterior radiograph. A true antero-
posterior view of the pelvis is acquired with the patient in the
supine or standing position, with a tube-to-image distance of
120 cm and a photon beam centered midway between the
pubic symphysis and the top of the iliac crests (Fig. 1). The
craniocaudal angle of the beam is standardized such that
the sacrococcygeal joint is 1 to 3 cm from the superior aspect
of the pubic symphysis5,6. This standardization is particularly
important in that it ensures adequate representation of the
intrinsic properties of the acetabulum (coverage, orientation,
and depth). Proper femoral positioning is recognized when the
greater trochanter is seen laterally and the lesser trochanter is
partially superimposed on the femoral neck. The rotational
image quality is ensured when the obturator rings and ace-
tabular teardrops are symmetric and the midsacral line aligns
with the pubic symphysis.

Although anteroposterior pelvic radiographs are often
made with the patient in the supine position, this may not
represent the functional position of the pelvis and standing
radiographs better incorporate the dynamic influences of the
periarticular musculature7. Therefore, the functional orienta-
tion of the acetabulum varies between supine and standing
radiographs7.

While technically suboptimal radiographs, especially
with regard to nonanatomic pelvic tilt, have been shown to
result in overestimation of abnormal acetabular morphology
(Fig. 2)8-10, inclusion of the initial uncorrected radiograph
(before correction to a standardized view) is still of diagnostic
utility. For example, pelvic tilt abnormalities present on un-
corrected images may reveal an inherent positional over-
coverage or undercoverage of the acetabulum that can result in
impingement or instability.

Once image quality has been confirmed, the clinician can
begin objectively identifying landmarks and evaluating for
osseous abnormalities. Seven basic radiographic lines help to
define the acetabulum: the anterior acetabular rim or wall,
posterior acetabular rim or wall, teardrop, sourcil, ilioischial
line, iliopectineal line, and iliofemoral line (Fig. 3). Normally,
the anterior acetabular rim is located medial to the posterior
rim. This cortical line has rippled edges because of the iliopsoas
gutter, iliopectineal eminence, and pectineal cortical sulcus. It
represents the most lateral portion of the anterior wall of the
acetabulum. The posterior wall is usually convex and located
lateral to the anterior rim. The ilioischial line is formed from
the tangential imaging of the pelvic brim, quadrilateral surface,
and the medial ischial cortical bone. This represents the pos-
terior column of the acetabulum. Similarly, the iliopectineal
line defines the anterior acetabular column and consists of the
cortical bone extending from the sacroiliac joints to the pubic
symphysis. The anterior portion of the iliopectineal line con-
sists of the superior pubic ramus. The roof of the acetabulum,
often referred to as the “sourcil” or acetabular dome, represents
the sclerotic weight-bearing area of the acetabulum and should
have a congruent arc with the contour of the femoral head. The
acetabular teardrop is formed by medial and lateral lines cre-
ated by a portion of the quadrilateral surface and the obturator
sulcus, and the acetabular fossa, respectively.

Fig. 1

Figs. 1-A and 1-B Image of ideal anteroposterior pelvic radiograph (Fig. 1-A) and patient positioning for proper anteroposterior pelvic radiograph (Fig. 1-B).

(Reproduced, with permission, from: Jesse MK, Petersen B, Strickland C, Mei-Dan O. Normal anatomy and imaging of the hip: emphasis on impingement

assessment. Semin Musculoskelet Radiol. 2013 Jul;17[3]:229-47. Copyright Georg Thieme Verlag KG.)
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Acetabular Measurements
In the evaluation of an anteroposterior pelvic radiograph for
hip pathology, a number of parameters have been developed to
define normal and abnormal morphology. Before measure-
ments are made, the transverse pelvic axis is established
by drawing several horizontal lines between the following

structures: the bases of both acetabular teardrops, the sacroiliac
joints, the top of the iliac crests, and the bottom of the ischial
tuberosities. In the absence of pelvic dysmorphism, these lines
should all be parallel. If there is true pelvic dysmorphism
(asymmetric teardrops, ischial tuberosities, iliac crests, etc.) not
caused by improper patient positioning, the greatest number of
corresponding lines are taken to represent the true axis of the
pelvis. The following measurements are acetabulum-specific
parameters, and detailed descriptions of each of these param-
eters can be found in the Appendix.

Acetabular Depth
Acetabular depth can be grossly determined on an anteroposte-
rior pelvic radiograph by assessing the floor of the acetabular fossa
or the lateral border of the teardrop, the medial cortex of the
femoral head, and their spatial relationship to the ilioischial line.

Lateral Center-Edge Angle (LCEA)
An estimation of acetabular coverage of the femoral head can
be made with measurement of the LCEA11. It most specifically
defines the superolateral acetabular coverage of the femoral
head12. The LCEA is an angle formed by 2 lines. Both lines
originate at the center of the femoral head, with 1 line
extending superiorly and perpendicular to the transverse axis
of the pelvis and the other line passing through the lateral
acetabular rim (Wiberg method11) or the lateral edge of the
sourcil (Ogata method13). The center-edge angle of Wiberg
may not reflect the true lateral femoral head coverage in some
cases14.

Tönnis Angle
Evaluation of acetabular inclination is one of the most useful
and important parameters measured on an anteroposterior
pelvic. The angle is measured by drawing a horizontal line,
parallel to the transverse pelvic axis, at the most medial edge of
the sclerotic sourcil and then drawing a second line extending
from the medial edge to the most lateral aspect of the sourcil15.

Acetabular Version
Acetabular version is associated with hip pathology, with an-
teversion strongly associated with developmental dysplasia and
retroversion associated with pincer-type FAI. Central or
equatorial acetabular version refers to the transverse orienta-
tion of the acetabular opening in the anterior-posterior direc-
tion in relation to the horizontal axis of the pelvis, measured at
the center of the femoral head. Several qualitative signs of ac-
etabular version on an anteroposterior pelvic have been de-
scribed in the literature16,17; the crossover sign, posterior wall
sign, and ischial spine sign are most commonly utilized.

Femoral Measurements
Similar to evaluation of the acetabulum on an anteroposterior
pelvic radiograph, a substantial amount of information can be
gleaned from the evaluation of the proximal part of the femur.
More detailed descriptions of each of these parameters can be
found in the Appendix.

Fig. 2

Figs. 2-A, 2-B, and 2-C A virtual radiograph and 3D model of a hip in

posterior (Fig. 2-A), native (Fig. 2-B), and anterior pelvic tilt positions (Fig.

2-C). Red lines indicate the anterior acetabular wall, green lines indicate

the posterior acetabular wall, and dashed lines indicate the acetabular

border. The numbers indicate the 3, 6, 9, and 12 o’clock positions of the

acetabulum. (Reproduced from:Ross JR, Nepple JJ, PhilipponMJ, Kelly BT,

Larson CM, Bedi A. Effect of changes in pelvic tilt on range of motion to

impingement and radiographic parameters of acetabular morphologic

characteristics. Am J Sports Med. 2014 Oct;42[10]:2402-9. �Copyright

2014 by SAGE Publications. Reprinted by permission of SAGE Publica-

tions, Inc.)
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Neck-Shaft Angle (NSA)
The femoral NSA depicts where in the coronal plane the
femoral head lies in relation to the anatomic axis of the femur.

The a Angle
Although the Dunn and cross-table lateral radiographs pro-
vide better reliability with respect to the a angle18, on an
anteroposterior pelvic radiograph, the a angle is measured by
drawing a circle collinear with the curvature of the femoral
head. The apex of the angle is at the center of the femoral head
(circle center), with 1 arm going down the shaft of the femoral
neck and the other arm extending to the location where the
bump comes out of round from the femoral head.

Femoral Head Extrusion Index
A more complex, but very useful, quantification of acetabular
coverage is called the femoral head extrusion index and is the
percentage of the femoral head not covered by the acetabulum19.

Hip Dysplasia and Instability
Developmental dysplasia of the hip is among the most impor-
tant etiologies of prearthritic hip conditions. Developmental
dysplasia of the hip occurs predominantly in females, with the
left side being more commonly involved. It occurs bilaterally in
40% of patients, with each side having variable severity20. It is
also important to note that not all hip dysplasia is due to de-
velopmental dysplasia. Any alteration in the developing hip that
produces nonconcentric forces, such as cerebral palsy, Down
syndrome, Ehlers-Danlos syndrome, hyperlaxity, proximal
femoral focal deficiency, Legg-Calvé-Perthes disease, trauma,
and infection, can yield dysplasia or instability characteristics.
Many of the multiple abnormalities in the morphology of the
acetabulum, proximal part of the femur, and hip associated with
hip dysplasia can be visualized on an anteroposterior pelvic

radiograph. Frequent characteristics of developmental dysplasia
that may be seen on an anteroposterior pelvic radiograph are a
hypoplastic acetabular weight-bearing zone, a steeply sloped
acetabular roof, a lateralized center of rotation, acetabular
anteversion or retroversion in the presence of a hypovolemic
acetabulum, and coxa valga. As such, multiple parameters have
been developed to evaluate for these findings on the antero-
posterior pelvic radiograph. Some of the measurements and
their values that have been previously described in this review
assessing for dysplasia are an LCEA of <20�, acetabular quotient
of <250, Tönnis angle of >10�, Sharp angle of >45�, femoral
head extrusion index of >25%, femoral head coverage of <75%,
and femoral neck-shaft angle of >140� (Table I). When the
acetabulum is shallow or low in volume, a crossover sign,
posterior wall sign, and/or ischial spine sign may also be present
in the dysplastic hip (see Appendix).

Also abnormal is the hip center of rotation. In dysplastic
hips, the center of rotation is often lateralized, with the medial
joint-space width being larger than the joint-space width of the
lateral weight-bearing zone (see Appendix)21. The Shenton line
is a continuous arc formed by the medial border of the inferior
aspect of the femoral neck and the inferior border of the su-
perior pubic ramus (superior border of the obturator fora-
men). A break of ‡5 mm in the contour of the Shenton line is
indicative of advanced hip dysplasia22. The Crowe classification
is another qualitative tool to assess the degree of dysplasia on an
anteroposterior pelvic radiograph23. Using this classification
system, the ratio of the distance between the femoral head-neck
junction and the inferior teardrop to the height of the pelvis is
calculated, with ratios of <0.1 indicating mild dysplasia (grade
I) and up to >0.2 indicating severe dysplasia (grade IV). In
patients who have a shortened acetabular roof, the abnormal
forces on the reduced articular surface can cause a fracture of
the rim, which can be radiographically visualized on the

Fig. 3

Anteroposterior pelvic radiograph demonstrating 7 basic cortical edges that help to define the acetabulum: the anterior rim or wall, posterior rim, teardrop,

sourcil, ilioischial line, iliopectineal line, and iliofemoral line.
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anteroposterior pelvic radiograph. This osseous fragment, or
os acetabuli, can independently produce symptoms and is a key
finding in acetabular rim syndrome as described by Klaue
et al.24 in patients with hip dysplasia (Fig. 4). However, true os
acetabuli is morphologically similar but represents an unfused
secondary ossification center of the acetabular rim25.

Femoroacetabular Impingement
Similar to dysplasia, FAI findings on imaging are often bilateral,
with 25% to 33% of patients with bilateral FAI being symptomatic
in both hips26,27. FAI has been described as developing in 3 forms:
cam-type femoral deformities; pincer-type acetabular morphol-
ogy; and,most commonly, combined cam and pincer-type lesions.
Cam-type FAI is defined by a nonspherical extension of the
femoral head that causes impingement with the articulating ace-
tabular cavity, whereas pincer-type FAI is characterized by the
linear impact of the acetabular rim against the femoral head-neck
junction28. In patients with pincer-type FAI, the labrum is pushed
forward and shows intrasubstance fissuring and ganglion forma-
tion28. Numerous signs and values can be utilized to help charac-
terize the location and severity of FAI pathology. Increased depth,
femoral head overcoverage, and/or abnormal acetabular version
(typically retroversion) are the main etiologies of pincer im-
pingement. Many radiographic findings that assess for these forms
of pathology are present on an anteroposterior pelvic radiograph.

Acetabular Assessment
Increased depth is seen with coxa profunda and acetabular
protrusio. An LCEA of >40� or a Tönnis angle of <0� indicates
relative overcoverage of the femoral head. Similarly, abnormal
acetabular version that may lead to pincer impingement can be
assessed both quantitatively and qualitatively on the antero-
posterior pelvic radiograph. A positive crossover sign, as stated
previously, can indicate acetabular retroversion or relative an-
terior overcoverage, and an ischial spine sign is consistent with
acetabular retroversion. Differentiation between acetabular
retroversion and anterior overcoverage can be further delin-
eated by the presentation of a crossover sign and posterior wall
sign on the anteroposterior pelvic radiograph. If a crossover
sign and posterior wall sign are present, this indicates either
true acetabular retroversion or posterior wall deficiency.
Conversely, a positive crossover sign but negative posterior wall
sign point toward focal overcoverage of the anterior wall.

TABLE I Parameters Indicating Hip Dysplasia on an Anteroposterior Pelvic Radiograph

Parameter Pathologic Value

Lateral center-edge angle <20� (20� to 25� is borderline)

Acetabular quotient <250

Tönnis angle >10�
Sharp angle >45�

Femoral head coverage <75%

Crossover sign May be present because of acetabular retroversion or deficient posterior wall

Posterior wall sign May be present because of acetabular retroversion or global dysplasia

Ischial spine sign May be present

Hip center >10 mm

Shenton line Break of ‡5 mm

Iliofemoral line >15%

Os acetabuli May be present

Fig. 4

Os acetabuli (circled) in a dysplastic hip, which can lead to the acetabular

rim syndrome.
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One indicator of longstanding pincer-type impingement
that may be present in patients on an anteroposterior pelvic
radiograph is the recess sign (Fig. 5)29. Corten et al.29 found a
propensity for the development of bone apposition beyond the
acetabular rim in patients with deep acetabuli. Either the ab-
normal bone pushes the labrum away from the articular sur-
face, leading to development of a prominent osseous extension
visualized as 2 dense parallel lines on the anterolateral and/or
posterior acetabular rim, termed the double-line sign, or the
bone apposition grows over the labrum, which is visible as a
radiolucent gap between the native acetabular rim and the
osseous lateral extension, defined as the recess sign. Both ab-
normal types of bone apposition are different from the bone
fragment or os acetabuli described previously as associated
with acetabular dysplasia or cam-type FAI.

Periacetabular Assessment
The anterior inferior iliac spine represents an extra-articular
source of hip impingement that has been well-documented to
play a role in FAI30-32. When this normally occurring osseous
prominence gives rise to anterior hip (neck) impingement be-
cause of its variable size, location, and/or morphology, it is
termed subspine impingement31. On an anteroposterior pelvic
radiograph, itmay appear as an eminence originating superior to
the acetabular rim, although it can extend to or below the level of
the sourcil (Fig. 5). In some instances, it can lead to a falsely
positive crossover sign33, mistaking the anterior inferior iliac
spine for the anterior rim. In these cases, a crossover sign appears
to be present not because of acetabular retroversion or anterior
overcoverage, but because of abnormal morphology of the an-
terior inferior iliac spine30.

Femoral Assessment
Cam deformity begins with evaluation of the anteroposterior
pelvic radiograph as well. Cam deformities are represented by
global deformities such as femoral head asphericity or dimin-
ished head-neck offset as opposed to more focal osseous pro-
tuberances, or “bumps,” at the head-neck junction.
Qualitatively, the femoral head should be evaluated for its
sphericity, and any findings characteristic of slipped capital
femoral epiphysis or Legg-Calvé-Perthes disease (such as the
sagging rope sign34) should be noted. Although the greatest
deformity occurs most commonly in the anterosuperior aspect,
i.e., the 1 to 2 o’clock position, along the femoral neck and is
radiographically visualized best on a 45� Dunn lateral radio-
graph, the second most common location is laterally at 12 to
1 o’clock and can be appreciated on the anteroposterior pelvic
radiograph35. This latter femoral neck deformity found on an
anteroposterior pelvic radiograph is commonly called a pistol
grip deformity36. While the most prominent aspect of the cam
lesion may not be in the direct plane of the image, any sub-
chondral cysts or pits caused by recurrent impingement can be
visualized, usually at the anterior aspect of the neck (2 to 3 o’clock
position) and are present in up to 33% of patients with FAI
(Fig. 6)37. Quantitatively, measurements of the a angle and head-
neck offset provide meaningful information as to the severity of
deformity. While the a angle was originally described by Nötzli
et al.38, using axial oblique magnetic resonance imaging (MRI), it
is now commonly used in radiographic imaging as well. Using the
anteroposterior pelvic radiograph tomeasure thea angle has been
shown to have a high correlation with 3-dimensional computed
tomography (3D CT) measurements, although it is only 81.8%
specific and 50% sensitive39. Lateral head-neck offset can also be

Fig. 5

Figs. 5-A, 5-B, and 5-C Anteroposterior radiographs of the hip used for acetabular assessment.Fig. 5-A Pincer anatomy that was due to osseous apposition of

the acetabular labrum (black arrow) with a small divot in the lateral sourcil termed the “recess sign” (white arrow) is demonstrated. Figs. 5-B and 5-C Subspine

impingement seen on anteroposterior (Fig. 5-B) and frog-leg lateral radiographs (Fig. 5-C) of the left hip demonstrating an inferiorly projecting osseous

excrescence arising from the anterior inferior iliac spine (arrows). Insets show images made after resection.
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assessed on an anteroposterior pelvic radiograph, with offset
measurements of <9 mm or a ratio of <0.18 being abnormal.
While the anteroposterior pelvic radiograph certainly does not
provide a multiplanar understanding of the morphology of the
head-neck junction, it does provide insight to the likelihood of a
cam deformity, especially when associated with a physical exam-
ination that demonstrates groin pain during flexion, adduction,
and internal rotation (FADIR) testing.

Osteoarthritis
Identifying degenerative changes in the hip is integral to the
treatment algorithm of patients with hip pain, as hip-
preserving surgeries yield worse outcomes in the setting of
substantial degeneration40. Three commonly utilized grading
systems of osteoarthritis are the Kellgren and Lawrence41,
Croft42,43, and Tönnis15 classifications. Each of these classifica-
tion systems evaluates the hip for evidence of joint-space nar-
rowing, subchondral sclerosis and cyst formation, osteophyte
development, and femoral head deformity (Table II). These 3
grading systems have similar interobserver and intraobserver
reliability, but have been shown to be inferior to quantitatively
measuring the joint-space width as described by Jacobsen
and Sonne-Holm44-46. By this measure, osteoarthritis on a
radiograph is defined by a minimum joint-space width of
2.0 mm, with a joint-space width of <2.0 mm denoting greater
severity of disease. Several studies have described worse post-
operative outcomes in patients undergoing hip arthroscopy
with a preoperative joint-space width of £2.0 mm47-51. Joint-
space width measurements are concordant between supine and

Fig. 6

Subchondral cyst (circled) caused by recurrent impingement from a cam

lesion. These usually occur at the anterior aspect of the femoral neck (2 to

3 o’clock).

TABLE II Radiographic Grading Systems for Osteoarthritis*

Grade Kellgren and Lawrence41 Croft42,43 Tönnis15

0 No changes of osteoarthritis No changes of osteoarthritis No changes of osteoarthritis

1 Possible narrowing of joint-space width
medially
and possible osteophytes around
femoral head

Osteophytosis only Increased sclerosis of the head and
acetabulum, slight joint-space
narrowing, and small osteophyte
formation

2 Definite narrowing of joint space
inferiorly, definite osteophytes,
and slight sclerosis

Joint-space narrowing only Small cysts in the head or acetabulum,
moderate joint-space narrowing, and
moderate loss of sphericity of the head

3 Marked narrowing of joint space, slight
osteophytes,
some sclerosis
and cyst formation, and deformity of
femoral head and acetabulum

Evidence of any 2 signs:
osteophytosis,
joint-space narrowing, subchondral
sclerosis, or cyst formation

Large cysts in the head or acetabulum,
joint-space obliteration or severe joint-
space narrowing, severe deformity of
the femoral head, or evidence of
necrosis

4 Gross loss of joint space with
sclerosis and cysts

Evidence of any 3 signs:
osteophytosis,
joint-space narrowing, subchondral
sclerosis, or cyst formation

NA

5 NA As in Grade 4, but with deformity of the
femoral head

NA

*NA = not applicable.
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standing anteroposterior pelvic radiographs, with an average
0.02-mm difference between them52. Joint-space width has been
shown to be the most reproducible measurement and the one
most closely associated with symptomatic hip pain of all radio-
graphic osteoarthritis definitions53. A recent study by Maheu
et al.54 demonstrated that the anteroposterior pelvic radiograph
performs slightly better for measuring joint-space width than an
anteroposterior or oblique radiograph of a single hip. Accordingly,
much information about the degenerative nature of a hip can be
gleaned from the anteroposterior pelvic radiograph.

Osteonecrosis
After osteoarthritis, osteonecrosis is the second leading cause of
premature hip joint failure55. The management of this disease is
also heavily weighted on the severity of pathology found on
radiographic imaging. A systematic review identified 16 dif-
ferent classification systems for osteonecrosis, with the Ficat
classification56 being the most commonly used system (63% of
157 studies)57. The Ficat classification includes both clinical and
radiographic parameters with 0 to 4 stages (Fig. 7). Stages 0 and
1 are preradiographic and defined on the basis of the presence
or absence of clinical symptoms. Stage 2 is defined as the for-
mation of sclerosis, cystic changes, and diffuse sclerosis of the
femoral head, termed precollapse. Stage 3 is characterized by
collapse, with the development of femoral head flattening,
joint-space narrowing, and the presence of the crescent sign,
which refers to a linear area of subchondral lucency most
commonly in the anterolateral aspect of the proximal part of
the femoral head. Stage 4 denotes the development of degen-
erative changes in both the femoral head and acetabulum. As it
is exceedingly rare to get osteonecrosis outside the weight-
bearing subchondral bone of the femoral head (the anterolat-
eral articular area), defining the location of these lesions has

been deemed unnecessary57. The advent of MRI has allowed for
earlier image identification of osteonecrosis in stage-1 hips and
can provide confirmation of disease in stage 2. However, in
almost all cases, utilization of the anteroposterior pelvic radi-
ograph can differentiate between early and late-stage osteone-
crosis, or between osteonecrosis and other possible sources of
hip pain, which is integral in the surgical management of this
disease.

The Pelvic Ring and Lower Spine
An anteroposterior pelvic radiograph can also provide clues to
pathology outside the hip that can be sources of pain in this
area (see Appendix).

Overview
Despite the rapid growth and advancement within the field of
hip preservation, the anteroposterior pelvic radiograph re-
mains the first image that should be made for hip pain in
patients with or without a history of trauma. As we continue to
improve our understanding about the nature of pathology in
this area, more information about the etiology of a patient’s
symptoms can be gleaned from this image alone, making it a
more important stage in the diagnosis than any MRI or CT
scan. This review provides a thorough discussion of the tech-
nical aspects of performing and assessing the quality of an
anteroposterior pelvic radiograph, describes the signs and
measures that can be evaluated, and explains how the most
common intra-articular pathologies for hip pain manifest in
this image. A comprehensive understanding of the anteropos-
terior pelvic radiograph will allow surgical and nonsurgical
medical providers managing patients with hip pain to deter-
mine more rapid working diagnoses and initiate appropriate
decision-making in the management of these patients.

Fig. 7

Figs. 7-A and 7-B Anteroposterior radiographs of a left hip demonstrating osteonecrosis. Fig. 7-ASerpentine lucency and sclerosis in the femoral head are

compatible with Ficat stage-3 osteonecrosis. Fig. 7-B Follow-up radiograph demonstrates interval progression of osteonecrosis with new subchondral

collapse (arrow) (Ficat stage 4).
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Appendix
Descriptions of acetabular and femoral measurements and
the use of anteroposterior pelvic radiographs for assessing

pain associated with the pelvic ring and lower spine and tables
showing acetabular signs and measurements as well as femoral
parameters measured on anteroposterior pelvic radiographs are
available with the online version of this article as a data supple-
ment at jbjs.org (http://links.lww.com/JBJS/E539). n
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