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Abstract Although femoroacetabular impingement (FAI)
has recently been considered to be one of the causes of
osteoarthritis (OA) of the hip, the exact pathogeneses and
incidence of FAI and primary OA are unknown. The
purposes of this study were to investigate the causes of
hip OA in Japan and to clarify the prevalence of FAI in
patients with hip OA. We retrospectively investigated 817
consecutive patients (946 hips) who underwent primary
surgery with the diagnosis of OA of the hip. Clinical
recordings and preoperative radiographs were evaluated
to determine the cause of OA. There were 17 hips who
had primary OA, of which six hips were determined to
be FAI positive. The remaining 11 cases without FAI had
primary OA of unknown aetiology. Our study has
revealed that most hip OA cases were caused by
developmental dysplasia of the hip. We only found a
few cases (0.6%) with FAI in Japan.

Introduction

Various factors can lead to secondary osteoarthritis (OA)
of the hip, such as acetabular dysplasia, trauma or
inflammatory arthritis. Although the ratios of primary or
idiopathic OA have previously been considered to be
high, it has been reported that morphological deformi-
ties around the hip may cause OA over several decades
[6, 14, 15, 17]. Stulberg et al. [15] reported that abnormal
head–neck configurations of the proximal femur (pistol-

grip deformity) on anteroposterior radiographs were
observed in 40% of patients with idiopathic arthritis.
Recently, femoroacetabular impingement (FAI) was ad-
vanced as a mechanism for the development of early hip
OA, and some authors have described hip OA pathology
in relation to FAI [1, 3, 5, 8, 13]. There are two distinct
types of FAI (c.f. Fig. 1). Femoral deformities are referred
to as cam type deformities and involve the nonspherical
portion of the femoral head abutting against the acetabular
rim during hip flexion. These deformities lead to chondral
abrasions and labral detachment. Acetabular deformities
are called pincer type deformities and involve linear
contact between the acetabular rim and the femoral
head–neck junction.

In Japan and other Asian countries, most hip OA
cases are caused by developmental dysplasia of the hip
[2, 7, 11]. However, some cases are diagnosed as primary
or idiopathic OA. The exact pathogeneses and incidence
of FAI and primary OA are unknown, especially in Japan.
The purposes of this study were to investigate the causes
of hip OA in Japan and to clarify the prevalence of FAI in
patients with hip OA.

Patients and methods

We retrospectively investigated 978 hips in 843 consecutive
patients (163 men and 680 women) who underwent primary
surgery for OA or other diseases of the hip in our institution
from January 1998 to May 2007. All of the patients were
Asian. We excluded 26 patients (32 hips) because there
were insufficient radiographs or records. The remaining
study population consisted of 946 hips in 817 patients (158
men and 659 women). The average age at the time of
surgery was 54.8 years (range 12–92 years). The surgical
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procedures performed in this series consisted of total hip
arthroplasty in 648 hips, curved periacetabular osteotomy in
252 hips, proximal femoral osteotomy in 30 hips, arthro-
scopic debridement in eight hips, Chiari pelvic osteotomy
in four hips and other surgery in four hips.

Clinical records, operation records, and preoperative
plain anteroposterior and cross-over lateral radiographs
were evaluated to determine the causes of OA. We
standardised the positioning of patients when radiographs
were taken. Anteroposterior radiographs of the pelvis were
made with the patient in the supine position. The tube was
oriented perpendicular to the table. The central beam was
directed to the midpoint between the upper border of the
symphysis and a horizontal line connecting both anterior
superior iliac spines. We used the methods of Siebenrock et
al. [4, 13] to exclude cases with severe pelvic inclination on
anteroposterior radiographs.

Primary OA cases were defined as those with no
systemic disease, no history of hip disease and no
remarkable deformity of the proximal femur. The following
radiographic parameters were also applied to determine
cases of primary OA: centre-edge angle >20°, sharp angle
<45°, and acetabular roof obliquity of <15°. FAI was
defined by the obvious presence of a bony prominence in
the anterolateral head–neck junction (cam impingement)
and/or an acetabular abnormality such as retroversion or
coxa profunda (pincer impingement). We used the alpha
angle as a marker of cam impingement [3, 10, 12]. Cam
impingement was defined as an alpha angle of >60°.
Measurements of the radiographic parameters of primary
OA were performed by two of the authors (AT, TK). The
radiographs were also reviewed again, more than six months
later, by the same observers. Data were calculated to assess
intra- and interobserver correlations of the measurements
using an intraclass correlation coefficient.

Results

Among the 946 hips assessed in this study, 693 hips
(73.3%) had secondary OA with developmental dysplasia

of the hip (see Table 1). A total of 112 cases (11.8%) had
idiopathic osteonecrosis and 16 cases (1.7%) had Legg-
Calvé-Perthes disease. Seventeen cases (1.8%) were classi-
fied as primary OA (see Table 2). Among these 17 cases,
six were determined to be FAI-positive. There were two
cases with isolated cam impingement, three with isolated
pincer impingement and one with combined cam and pincer
impingements. There were three males and three females
with an average age of 63.2 years (range 32–79 years). The
average alpha angle of the three cases with cam impinge-
ment was 79° (70°, 80° and 87°). The remaining 11 cases
without FAI had primary OA of unknown aetiology. All 11
cases were women with an average age of 66.6 years (range
54–79 years). In these 11 cases, the average centre-edge
angle was 26.7° (range 22–31°), the average sharp angle
was 39.4° (range 33–44°), the average acetabular roof
obliquity was 11.1° (range 5–14°), and the average alpha
angle was 39.0° (range 34–44°). The intra- and interob-
server correlations for the combination of all measurements
were R=0.90 and R=0.86, respectively.

Discussion

Although there are many causes of hip OA, some authors
have described abnormal morphological features that can
predispose hips to OA [14, 17]. Harris [6] reported that
most cases of so-called primary OA of the hip had mild
dysplasia and/or a pistol-grip deformity, and concluded that
primary OA either did not exist or was extraordinarily rare.

Recently, some studies have shown that FAI can cause a
progressive degenerative process and result in early OA of
the hip. Ecker et al. [3] examined whether abnormal hip
morphology was associated with OA, and found that high
alpha angles and high lateral centre angles correlated with
the presence of OA. Furthermore, these findings sup-
ported the theory that FAI, comprising cam impingement,
pincer impingement or both, can lead to early OA of the
hip [3].

Tanzer et al. [16] investigated the aetiology of hip OA in
200 consecutive patients (104 women and 96 men)

Fig. 1 A typical case of
femoroacetabular impingement.
The anteroposterior (A) and lat-
eral (B) radiographs of the hip
of a 31-year-old man with right
hip pain show a nonspherical
femoral head–neck junction
(cam impingement) and a
retroverted acetabulum (pincer
impingement)

1230 International Orthopaedics (SICOT) (2009) 33:1229–1232



undergoing total hip arthroplasty. The aetiologies of the OA
in these patients were avascular necrosis in 38, trauma in
14, developmental dysplasia in ten, rheumatoid arthritis in
eight, protrusio acetabuli in three and Legg-Perthes disease
in two. The remaining 125 patients were found to have
idiopathic arthritis, and all 125 patients had a pistol-grip
deformity [16].

Some reports have examined the relationships between
FAI attributable to acetabular retroversion and OA of the
hip [5, 9, 13]. Acetabular retroversion results in a
prominent anterolateral acetabular edge, creating an obsta-
cle for flexion and internal rotation, which in turn
predisposes the hip to FAI [5].

In Japan, most hip OA cases are caused by develop-
mental dysplasia of the hip, and primary OA is rare. Most
patients with hip OA are women. Nakamura et al. [11]
reviewed 2,000 consecutive patients with OA in Japan.
They reported that 1,766 cases (88%) had secondary OA
with developmental dysplasia of the hip, while primary OA
was detected in only 13 (0.65%) cases (five men and eight
women). In Japan and other Asian countries, it appears that
the progressive mechanism of hip OA may differ from that
in Western countries. Moreover, the exact criteria and
incidence of FAI are unknown, especially in Asian
countries.

Our study showed that most hip OA was caused by
developmental dysplasia of the hip, consistent with
previous studies. We did detect some patients with FAI
in Japan, but these cases were rare (0.6%). We

diagnosed primary OA of unknown aetiology in 11
cases (1.2%) without developmental dysplasia of the hip
or FAI. Although these 11 cases were not classified
according to the criteria for developmental dysplasia of
the hip, their numerical values, centre-edge angles
(mean ± SD, 26.7±3.0) and acetabular roof obliquities
(mean ± SD, 11.1±2.7) were at the lowest limits of the
normal ranges. Therefore, this group may be slightly
affected by developmental dysplasia of the hip.

There is a limitation to this study. The study has a
patient bias due to geographical or institutional predom-
inance. Thus, our results may be influenced by these
errors.

Meyer et al. [10] evaluated six radiographic projec-
tions to observe femoral head asphericity. They con-
cluded that femoral head–neck asphericity was best
detected with the Dunn view in 45° or 90° hip flexion,
neutral rotation and 20° abduction. We evaluated
femoral head–neck asphericity using the radiographic
projection of the cross-over lateral view in neutral
rotation and considered that it had adequate sensitivity
for this measurement.

Again, consistent with previous studies, our study
revealed that most hip OA cases were caused by
developmental dysplasia of the hip, although we found
only a few cases (0.6%) with FAI in Japan. Although
an exact cause for why the incidence of FAI is low in
Japan is unknown, one study of radiographic measure-
ments of normal hip joints has postulated that the
normal Japanese acetabulum may be more dysplastic
than that of Caucasians [11]. Moreover, an unpublished
study from our institution showed that the antero-posterior
size of the proximal femur was small in Japanese. These
anatomical characteristics of the hip of Japanese popula-
tions decreases impingement between the acetabulum and
femur, and so may be associated with low incidence of
FAI in Japan.

Table 2 Primary OA (unknown aetiology)

Parameter Value

Number 11/946 (1.2%)

Age (y)a 66.6±7.8 (range 54–79)

Gender all female

Radiographic parameters (degrees)

Centre-edge anglea 26.7±3.0 (range 22–31)

Sharp anglea 39.4±3.0 (range 33–44)

Acetabular roof obliquitya 11.1±2.7 (range 5–14)

Alpha angle 39.0±3.5 (range 34–44)

aMean ± standard deviation

Table 1 Associated disorders with osteoarthritis (OA) of the hip

Associated disorder Number
(N=946)

Developmental dysplasia of the hip 693 (73.3%)

Idiopathic osteonecrosis 112 (11.8%)

Rheumatoid arthritis 18 (1.9%)

Legg-Calvé-Perthes disease 16 (1.7%)

Arthritis affected systemic disease 11 (1.2%)

Primary OA 11 (1.2%)

Postinfectious arthritis 9 (1.0%)

Calcium pyrophosphate dihydrate
crystal deposition disease

8 (0.9%)

Pigmented villonodular synovitis 7 (0.7%)

Rapidly destructive coxarthrosis 6 (0.6%)

Femoroacetabular impingement 6 (0.6%)

Posttraumatic arthritis 5 (0.5%)

Ochronotic arthropathy 3 (0.3%)

Amyloid arthropathy 2 (0.2%)

Synovial osteochondromatosis 1 (0.1%)

Could not distinguish for severe deformity 38 (4.0%)
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