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Abstract

Background The epidemiology of femoroacetabular
impingement (FAI) is important but incompletely under-
stood, because most reports arise from symptomatic
populations. Investigating the prevalence of FAI in a
community-based cohort could help us better understand
its epidemiology and in particular the degree to which it
might or might not be associated with hip pain.
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Questions/purposes The purposes of this study were (1)
to evaluate the proportion of older (> 65 years of age) men
with morphologic abnormalities consistent with FAI; and
(2) to assess the association of the morphologic abnor-
malities with prevalent radiographic hip osteoarthritis (OA)
and hip pain.

Methods Anteroposterior radiographs were obtained in
4140 subjects (mean age + SD, 77 £ 5 years) from the
Osteoporotic Fractures in Men study. We assessed each hip
for cam, pincer, and mixed FAI types using validated ra-
diographic definitions. Both intra- and interobserver
reproducibility were > 0.9. Radiographic hip OA was as-
sessed by an expert reader (intraobserver reproducibility,
0.7-0.8) using validated methods, and summary grades of 2
or greater (on a scale from O to 4) were used to define
radiographic hip OA. Covariates including hip pain in the
last 30 days were collected by questionnaires that were
answered by all patients included in this report. Logistic
regressions with generalized estimating equations were
performed to evaluate the association of radiographic fea-
tures of FAI and arthrosis.

Results  Pincer, cam, or mixed types of radiographic FAI
had a prevalence of 57% (1748 of 3053), 29% (886 of
3053), and 14% (419 of 3053), respectively, in this group
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of older men. Both pincer and mixed types of FAI were
associated with arthrosis but not with hip pain (odds ratio
[OR], 1.63; 95% confidence interval [CI], 1.25-2.13;
p < 0.001 for pincer and OR, 2.49; 95% CI, 1.65-3.76;
p < 0.001 for mixed type). Patients with hips characterized by
cam-type FAI had slightly reduced hip pain without the pres-
ence of arthrosis compared with hips without FAI (OR, 0.82;
95% CI, 0.68-0.99; p = 0.037). A center-edge angle > 39°
and a caput-collum-diaphyseal angle < 125° were associated
with arthrosis (OR, 1.53; 95% CI, 1.22-1.94; p < 0.001 and
OR, 2.09; 95% CI, 1.24-3.51; p = 0.006, respectively), but
not with hip pain (OR, 0.89; 95% CI, 0.77-1.03; p < 0.108
and OR, 0.99; 95% CI, 0.67-1.45; p = 0.945, respectively).
An impingement angle < 70° was associated with less hip
pain compared with hips with an impingement angle > 70°
(OR, 0.76; 95% CI, 0.61-0.95; p = 0.015).

Conclusions FAI is common in older men and represents
more of an anatomic variant rather than a symptomatic
disease. This finding should raise questions on how age,
activities, and this anatomic variant each contribute to re-
sult in symptomatic disease.

Level of Evidence Level 111, prognostic study.

Introduction

Recent studies have reported that morphologic abnor-
malities of the hip are associated with early-onset and
rapidly progressive hip osteoarthritis (OA) [6, 17, 18].
Radiologic characteristics of femoroacetabular impinge-
ment (FAI) are also present in individuals without clinical
symptoms either because the symptoms only develop in
more advanced stages of arthrosis associated with FAI
features or because FAI features in some individuals may
be only an anatomic variant [38]. Radiographic features of
FAI have been defined by three distinct definitions of the
underlying anatomic deformity: pincer, cam, and mixed.
Pincer impingement is characterized by focal or general
overcoverage of the femoral head and occurs most often in
middle-aged women. Cam impingement usually results
from abnormal/aspheric morphology of the proximal femur
and is most common in young athletic men [1]. The third
type of FAI, mixed, has a combination of cam and pincer
impingement characteristics [3, 14, 18, 20, 22-24, 30, 42,
43]. FAI probably results from developmental abnor-
malities of the femur and acetabulum such that there is
abnormal contact between the head of the femur and the
acetabulum [28, 32, 44].

The prevalence of FAI has been reported to range from 6%
to 35%, depending on the criteria of inclusion of the
population and the definitions of FAI [16]. In addition, most
reports on the prevalence of FAI come from surgical
populations and may not represent the prevalence in the

general population [2, 16, 21]. Not only is the prevalence of
FAI determined for all the ages, but, from recent studies, it is
not yet clear (1) if FAI represents a normal variant or a
condition associated with severe and aggressive arthritis; and
(2) if this relationship changes with age [33, 34]. In young
adults, FAI can be associated with severe arthroscopic de-
generation of the hip, whereas in older age groups, it canbe a
normal variant. In addition, there are now a number of reports
that describe surgery for FAI in older people (older than 50
years of age) [7, 13, 26, 41]. Therefore, it is critical to study
the complete spectrum of FAI, including in older patients, as
well as its association with pain and arthritis.

We therefore sought (1) to determine the prevalence of
morphometric abnormalities of the hip that define radio-
graphic FAI; and (2) to assess the association of these
findings with both arthrosis and hip pain in a cohort of
older men (> 65 years).

Patients and Methods
Population

From March 2000 through April 2002, 5994 community-
dwelling men at six clinical centers in the United States
(Birmingham, AL; Minneapolis, MN; Palo Alto, CA;
Monongahela Valley [near Pittsburgh], PA; Portland, OR;
and San Diego, CA) participated in the baseline examination
for the Osteoporotic Fractures in Men (MrOS) study. Eligi-
ble men were at least 65 years of age without bilateral hip
replacements. Details of the MrOS design and cohort have
been published [8]. Subjects included in our current study
were drawn from the population of 4215 MrOS participants
who returned for the second clinic visit (2005-2006) and had
pelvic radiographs digitized and archived [27]. The majority
of the study subjects were white men with a mean age of
77 £ 5 years, who were slightly overweight, with good self-
rated health. Seventy-seven percent (3216 of 4140) had at
least one comorbid condition and 17% (733 of 4140) had at
least one mobility limitation. Twenty-seven percent (1134 of
4140) had hip pain and 16% (675 of 4140) were using
nonsteroidal antiinflammatory drugs (Table 1).

The study protocol, amendments, and informed consent
documentation, including analysis plans, were reviewed
and approved by the local institutional review boards.

Imaging Techniques and Analyses
Standing pelvis radiographs were taken at the second clinic
visit by positioning the patient using a standardized foot mat

with toes internally rotated 15° and the x-ray beam directed 2
inches above the pubis symphysis. A standardized exposure
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Table 1. Characteristics of subjects from the MrOS cohort Visit 2

Visit 2 Whole cohort
(N = 4140)
Clinical characteristics
Age (years) mean = SD 77 £5
BMI (kg/m?), mean + SD 27 +4
Weight (kg), mean &+ SD 82 + 14
Nonwhite background, number (%) 395 (10)
Self-rated health excellent/good, number (%) 3588 (87)
Functional limitation, number (%) 607 (15)
At least one medical condition, number (%) 3216 (78)
Hip pain on either side, number (%) 1134 (27)
NSAID use, number (%) 675 (16)
Croft grade, number (%)
0 2604 (63)
| 1128 (27)
1T 235 (6)
1 126 (3)
v 46 (1)

MrOS = Osteoporotic Fractures in Men (study); BMI = body mass
index; NSAID = nonsteroidal antiinflammatory drug.

technique was used at all sites. The technique required a
Bucky imaging system (Agfa, Mortsel, Belgium), 40 inches
of focus-to-film distance, 70 to 80 kVp (mAs dependent on
the screen/film system), large focal spot, and full size of the
film collimation. In addition, a cassette size of 14 inchesto 17
inches was used [12].

All images were reviewed on picture archiving com-
munication system workstations (Agfa, Ridgefield Park,
NJ, USA). The pelvis radiographs were initially checked
for image quality and postsurgical changes that obstructed
assessment of FAI features. Of the 4215 (8430 hips), 75
(140 hips) radiographs were excluded from the study at the
time of the reading as a result of poor image quality (over-/
underexposure, beam-hardening artifacts, motion degrada-
tion, and presence of supraimposed metallic structures such
as belts). FAI assessment was not done on 127 hips that had
previously undergone THA or previous pelvic or femoral
fractures; however, the contralateral hips were included,
resulting in 8263 hips available for FAI assessment. Fur-
thermore, there were 112 hips that had one or more FAI
features that did not classify them as cam, pincer, or mixed
FALI, thus, they were not included in the analysis assessing
FAI type. The total number of hips available for hip-based
analysis was 8151. A musculoskeletal radiologist (LN)
with 3 years of experience in musculoskeletal imaging
assessed the pelvic AP radiographs. During the readings,
cases that did not satisfy study inclusion criteria (listed
previously) were excluded and, in the remaining hip ra-
diographs, FAI measurements. Different radiologic criteria
based on pelvic radiographs have been evaluated for the
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Fig. 1 The lateral CE angle is the angle formed by a vertical line and
a line connecting the femoral head center with the lateral aspect of the
acetabulum.

diagnosis of FAI [37, 46]. Among the many criteria for FAI
that have been studied, the following have been reported to
have high degrees of intra- and interobserver agreement on
AP-view pelvis radiographs and therefore were assessed:
caput-collum-diaphyseal (CCD) angle, impingement angle,
and lateral center-edge (CE) angle [4, 5, 9, 10, 14, 20, 24,
25, 45, 48-51, 53] (Figs. 1-3). The CE angle was assessed
(Fig. 1) according to a previously described technique [54].
A threshold of 39° was used as a sign of impingement [4].
The impingement angle was measured according to a
previously described approach (Fig. 2) [15]. Cam mor-
phology was assessed using the impingement angle and the
CCD angle using < 70° [29] and < 125° as abnormal
values. The other morphological sign for cam impingement
is the CCD angle, defined as the angle between the lon-
gitudinal axes of the femoral neck and shaft (Fig. 3) [27].

The hip was determined to have a radiographic mor-
phology of pincer- or cam-type FAI if it met the diagnostic
criteria for at least one diagnostic measure. Mixed-type
impingement was defined as having radiographic signs of
both pincer and cam FAI types for at least one measure. A
normal hip was defined as having all three angles measure
within normal limits.

Definition of Arthrosis
Hip radiographs were assessed for five individual radio-

graphic features (IRFs) of arthrosis: (1) joint space
narrowing (JSN; 0—4) laterally and medially; (2) osteophyte
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Fig. 2 The impingement angle is the angle formed between a vertical
line passing through the center of the femur head and the line
connecting the center of the femoral head to the first part of the lateral
femoral head, which is outside the circle encompassing the femoral
head.

formation (0-3; femoral or acetabular and either inferiorly or
superiorly in each location; (3) cysts (0-3); (4) subchondral
sclerosis (0-3); and (5) femoral head deformity (0-3) [32,
44]. Atlas figures were consulted during the readings to
improve reliability [44]. These methods have been validated
[14,32,44]. A summary grade for arthrosis severity of O to 4,
modified from Croft [4, 32], was assigned to each hip based
on individual radiographic features. Grade 0 had no IRFs or
was defined as normal. Grade I required either the presence
of possible JSN or osteophytes (severity grade = 1). Grade II
required the presence of definite (severity grade > 2) JSN or
osteophytes plus at least one other feature (cysts or sub-
chondral sclerosis). Grade III required definite JSN or
osteophytes plus at least two other features. Grade [V met the
criteria for Grade III and also had femoral head deformity.
Minimum joint space was measured in millimeters using
electronic calipers [4, 11, 14, 32]. In our study, no arthrosis
was found as defined by Croft Grade O or I, and prevalent
arthrosis was defined by Croft Grades II to IV. The preva-
lence of Croft scores for arthrosis among study patients was
distributed as: 2604 (63%), 1128 (27%), 235 (6%), 126 (3%),
and 46 (1%) for Grades O, I, II, III and IV, respectively
(Table 1).

Reproducibility Analyses

After a calibration session in which 30 pelvic radiographs
were evaluated by two trained musculoskeletal radiologists

e B8

Fig. 3 The CCD angle is the angle formed by the long axis of the
femoral neck and the long axis of the femoral shaft.

(LN, SL), 220 (5%) pelvic radiographs that were originally
read were reread independently for inter- and intraobserver
reproducibility. Reproducibility for radiographic endpoint
assessments was calculated using the absolute intraclass
correlation coefficient (ICC) [47]. ICC values for intraob-
server agreement for the impingement angle, CE angle, and
CCD angle were 0.94 (95% confidence interval [CI], 0.92—
0.95), 0.98 (95% CI, 0.97-0.981), and 0.99 (95% CI, 0.99—
0.99), respectively. The ICC values for interobserver
agreement for impingement angle, CE angle, and CCD
angle were 0.98 (95% CI, 0.97-0.98), 0.98 (95% CI, 0.97—
0.98), and 0.99 (95% CI, 0.99-0.99), respectively.

Clinical Data

All covariates were assessed with validated questionnaires
and objective measurements during Visit 2 with the ex-
ception of education, which was obtained at the baseline
visit [39]. Covariates included patient age, height (mea-
sured with a Harpenden stadiometer [Seritex, Tinton Falls,
NJ, USA]), weight (measured with a calibrated balance
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beam or electronic scale), self-rated health status (excel-
lent/good versus fair/poor), and self-reported presence of
hip pain (yes/no) ascertained with the questions “in the
past 30 days, have you experienced pain in your right hip?”
and “in the past 30 days, have you experienced pain in
your left hip?” Body mass index (BMI) was calculated (kg/
m?). Participants were asked about coexisting morbidities,
including stroke, myocardial infarction, cancer, chronic
obstructive pulmonary disease, hypertension, congestive
heart failure, diabetes, and Parkinson’s disease. Men were
classified as having one or more comorbidities or none.
Participants were asked to bring in all current medications
used within the last 30 days, and a computerized medica-
tion-coding dictionary [40] was used to categorize the
medications. All prescription medications recorded by the
clinics were stored in an electronic medications inventory
database (San Francisco Coordinating Center, San Fran-
cisco, CA, USA). Each medication was matched to its
ingredient(s) based on the lowa Drug Information Service
Drug Vocabulary (College of Pharmacy, University of
Towa, Iowa City, 1A, USA).

Statistical Analysis

Subject characteristics for the whole population of men
with valid radiographs at Visit 2 were reported as means
and SDs for continuous variables and numbers and per-
centages for categorical variables.

The outcome variable in the analysis was arthrosis and
was defined in two ways. The primary definition of
arthrosis was a Croft Grade of II or higher. A secondary
definition of arthrosis associated with hip symptoms was
arthritis: Croft Grade > II and hip pain in the same hip.
Arthrosis was defined as Croft Grade > II and no hip pain
in the same hip. Hip pain was defined as hip pain only and
Croft Grade O or L.

The exposure outcomes were each individual radio-
graphic FAI measurement (impingement, CE and CCD
angles) and FAI type defined as a three-category variable
(cam, pincer, and mixed). The distribution of the individual
FAI measurements was explored visually using histograms
and normality plots.

Individual radiographic FAI measurements were
categorized based on known clinical cut points [15]: (1)
impingement < 70°, CCD > 125°, and CE > 39°; (2) CCD
< 125°, impingement > 70°, and CE < 40°; and (3) CE >
40°, impingement > 70°, and CCD > 125°. The reference
group for the analyses was hips without any radiographic
feature of impingement.

We analyzed the association of radiographic signs of
radiographic features of FAI with arthrosis in men using a
hip-based analysis. Generalized estimating equations were
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used to test the association between FAI type and arthrosis
by accounting for the correlation between the two hips
using an unstructured correlation matrix. When analyzing
the clinical hip OA definition, we compared the three
groups with clinical or radiographic abnormalities (subjects
with arthrosis and/or pain) with the reference group (no
pain, no arthrosis) using three separate regression models
to determine the association of arthrosis and hip pain, in-
dependently, and combined with radiographic signs of FAIL
Covariates known to be associated with FAI and arthrosis
were included in multivariate models. Models were ad-
justed for age, race, clinic site, BMI, self-rated health
status, and at least one medical condition.

Results

Prevalence of Femoroacetabular Impingement Among
Older Men

Among the 8051 hips available for analysis, 3053 (38%)
hips had radiographic features of cam, pincer, or mixed
FALI, in particular, 1748 of 3053 (57%), 886 of 3053 (29%),
and 419 of 3053 (14%) had signs of pincer, cam, and
mixed-type FAI respectively (Table 2). The mean values
for impingement, CE, and CCD were 78° (£ 8°), 36°
(£ 7°), and 132° (£ 4°), respectively. An impingement angle
< 70° was found in 268 subjects (12%); a CE angle > 39°
was found in 1516 subjects (43%), and a CCD angle
< 125° was found in 88 subjects (4%).

Associations of Femoroacetabular Impingement With
Arthrosis and Hip Pain

Both the prevalence and the severity of arthrosis, defined
by a Croft grade greater than II, was higher in hips with a
CE angle > 39° (odds ratio [OR], 1.53; 95% CI: 1.22-1.94;
p < 0.001; Table 3) and in hips with a CCD angle < 125°
(OR, 2.09; 95% CI, 1.24-3.51; p = 0.006) compared with
hips without signs of FAI in multivariate-adjusted models.

Table 2. OR and 95% CI for hip-based analysis for FAI type with
Croft Grade > II compared with Croft Grade < II

FAI type Hips (number) OR* (95% CI)
No FAI 5098 1 (reference)
Cam 886 1.18 (0.89-1.57)
Pincer 1748 1.55 (1.23-1.95)
Mixed 419 1.96 (1.34-2.89)

*Adjusted for age, race, clinic location, body mass index, comor-
bidity, and health status; OR = odds ratio; CI = confidence interval;
FAI = femoroacetabular impingement.
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No association was found between hip OA and an
impingement angle < 70°.

A CE angle > 39° was associated with arthrosis (OR,
1.65; 95% CI, 1.26-2.15; p < 0.001), but not with arthritis
(defined as Croft Grade > II and hip pain in the same hip;
p = 0.604; Table 4). A CCD angle < 125° had a borderline
association with arthritis (OR, 2.52; 95% CI, 1.03-6.16;
p = 0.042) and was not associated with arthrosis (p = 0.441).
However, patients with an impingement angle < 70° were
more likely to report no hip pain compared with patients
without signs of FAI (OR, 0.76; 95% CI, 0.61-0.95;
p = 0.015). Multiple adjustments for age, race, BMI, clinic
site, self-rated health status, and at least one comorbidity did
not change the results.

The presence of arthrosis described by Croft grade was
associated with radiographic features of pincer (OR, 1.55;
95% CI, 1.23-1.95; p < 0.001) and mixed FAI types (OR,
1.96; 95% CI, 1.34-2.89; p < 0.001) but not with cam FAI
type after controlling for confounding variables (Table 2).

When hip pain and arthrosis were studied independently
of each other and then combined (Table 4), we found that

Table 3. Association of major morphologic features that define FAI
and radiographic hip OA (Croft Grade > II)

Angle cutoff Hips (number) OR* (95% CI)

No FAI 5098 1 (reference)
Impingement angle < 70° only 655 0.99 (0.69-1.4)
CE > 39° only 1748 1.53 (1.22-1.94)
CCD < 125° only 183 2.09 (1.24-3.51)

*Adjusted for age, race clinic, body mass index, comorbidity, and health
status; FAI = femoroacetabular impingement; OA = osteoarthritis;
OR = odds ratio; CI = confidence interval; CE = center edge;
CCD = caput-collum-diaphyseal.

radiographic features of pincer and mixed FAI types were
both associated with arthrosis (OR, 1.63; 95% CI, 1.25-
2.13; p < 0.001 and OR, 2.49; 95% CI, 1.65-3.76;
p < 0.001, respectively); however, these types were not
associated with hip pain only or with arthritis compared
with men without radiological features of FAI in adjusted
models. Moreover, hips characterized by cam FAI type had
lower odds of hip pain (age-adjusted OR, 0.82; 95% (I,
0.68-0.99; p = 0.037).

Discussion

FAl is a critical topic because it is common, incompletely
understood, but certainly associated with pain and perhaps
with arthritis progression in some patients. However, it is yet
not clear whether FAI represents a normal variant in older
patients or whether it is a condition associated with severe
and aggressive arthritis even in older patients. Because some
studies describe surgical interventions for FAI not only for
young athletes, but also for older people [13, 41, 54], it is
important to study patients of all ages who have radio-
graphic signs of FAI and also to evaluate the association of
FAI with pain and arthrosis in an older community-based
cohort. We found that radiographic signs of FAI are com-
mon in older men and that the different types of FAI were
not associated with increased pain and in fact that patients
with cam-type FAI had a slightly lower risk of pain. These
findings support the idea that FAI in older men is a common
anatomical variant, likely to be associated with age as pro-
posed in previously reports [9, 10].

Our study also has a number of limitations, including the
fact that only a single radiographic view (the AP) was used;
we did not have a frog-lateral view that would have

Table 4. OR and 95% CI for the association of FAI type and radiographic and clinical hip OA*

FAI type Symptomatic OA Asymptomatic OA Hip pain only
Cases OR (95% CI) Cases OR (95% CI) Cases OR (95% CI)
(number) (number) (number)
No cam and pincer"' (n = 5093) 93 1 (reference) 192 1 (reference) 922 1 (reference)
Cam (n = 886) 16 0.97 (0.56-1.65) 40 1.14 (0.82-1.6) 128 0.82 (0.68-0.99)
Pincer (n = 1745) 33 1.12 (0.73-1.72) 97 1.63 (1.25-2.13) 288 0.88 (0.76-1.01)
Mixed (n = 418) 4 0.66 (0.25-1.73) 31 2.49 (1.65-3.76) 54 0.76 (0.58-1)
Individual FAI measures
No FAI* (n = 5093) 93 1 (reference) 192 1 (reference) 922 1 (reference)
Impingement < 70° (n = 655) 9 0.76 (0.4-1.44) 26 0.96 (0.63-1.45) 90 0.76 (0.61-0.95)
CE > 39° (n = 1745) 33 1.11 (0.72-1.72) 97 1.65 (1.26-2.15) 288 0.89 (0.77-1.03)
CCD < 125° (n = 183) 7 2.52 (1.03-6.16) 10 1.85 (0.98-3.48) 31 0.99 (0.67-1.45)

*Models adjusted for age, race, clinic location, body mass index, comorbidity, and health status; Tfive hips had no information about hip pain
and were excluded from the analysis; OR = odds ratio; CI = confidence interval; OA = osteoarthritis; FAI = femoroacetabular impingement;

CE = center edge; CCD = caput-collum-diaphyseal.
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allowed us to determine other measurements used for FAI
radiographic assessment such as the alpha angle. Also, MR
multiplanar reconstruction images would have allowed for
a precise analysis of the femoral head using three-dimen-
sional analysis. However, the radiological measurements
that we used based on AP view have been demonstrated to
be reliable in the assessment of FAL. A number of pub-
lished FALI studies, based on large populations, presents a
similar limitation. Another limitation of our study was the
lack of any patient historical information about physical
activity during teenage and young adult years. It is possible
that men with pincer impingement had hip pain with
weightbearing exercise as young adults and stopped or
reduced this type of exercise before hip damage and were
without hip pain at age 70 years or older. Also, the age of
our cohort might be a limitation itself, given the higher
prevalence of hip OA in elderly people. Our cross-sectional
study is not able to determine the temporal relation be-
tween FAI radiographic findings and arthrosis or arthritis.
Based on our results, we recommend that a longitudinal
study be performed, which can address the issue of the
cause-effect relationship of activity and FAI. Another
shortcoming of our study is selection bias, because patients
who had undergone THA were eliminated from the study;
it is possible that many patients with symptomatic FAI
were previously treated with surgery and our population
might have a lower prevalence of pain than a community-
based cohort, which includes patients with FAI before
surgery. This may explain the cam-type association with
less pain than the reference cohort.

The percentage of hips with radiographic features of
pincer, cam, and mixed impingement deformity among our
entire cohort was 21% (1748 of 8151), 11% (886 of 8151),
and 5% (419 of 8151), respectively. These data are com-
parable to results previously reported by Jung et al [29],
Gosvig et al in the Copenhagen OA study [21], and others
[31, 35, 44]. Even if Jung et al [29] and Gosvig et al [21]
used different criteria to diagnose cam deformity (alpha
angle) while we used CCD and impingement angles, the
prevalence of cam-type deformity is similar to our study.
Leunig et al [36] obtained slightly different results from
ours (6%—10%) for pincer impingement; however, they
evaluated a younger population and at this time there are
no other studies in the literature reporting prevalence of
pincer-type FAI in an elderly community-based population.

Analyzing the relationship among radiologic features of
FAI, arthrosis, and pain, we found that subjects with ra-
diographic signs of cam-type impingement were less likely
to have hip pain compared with patients without signs of
FAL Similar results have been reported in other studies [2,
32]. We determined that a low CCD angle (< 125°) was
associated with an increased risk of arthrosis. Interestingly,
this result is consistent with biomechanical analysis that
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reported CCD angle to be associated with cartilage defects
[19]. An impingement angle < 70° has been associated
with femoral head asphericity and an increased risk of
arthrosis [15]. Analyzing radiologic features for pincer
impingement, we found that overcoverage of the femoral
head also was associated with an increased risk of arthrosis.
This result is in agreement with other reports [36, 41, 42].
Although an association between pincer deformity and hip
pain has been reported among active young women, and
the damage pattern of pincer has been well documented in
middle-aged women, we did not find an association be-
tween increased CE angle and hip pain in elderly men [52].

In summary, radiographic signs of FAI are common in
elderly men. Features of pincer and mixed impingements
are associated with arthrosis but not with pain. In addition,
hips with radiographic signs of cam FAI are less likely to
be painful. This suggests that caution is called for when
considering FAI surgery in this population, because the
radiographic finding might or might not account for the
pain and may indeed represent a normal anatomic variant.
We believe the epidemiology of this developmental hip
disorder warrants further investigation, and in particular,
studies should focus on further clarifying the relationship
among patients’ ages, radiographic presentations, and pain
patterns, because these may well have important implica-
tions that can help some patients avoid needlessly
aggressive surgical treatments.
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