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Hip Pain Associated with Acetabular 
Dysplasia in Patients with Suspected Axial 
Spondyloarthritis: DESIR Cohort Data
Dewi Guellec1, Guillaume Prado2, Corinne Miceli‑Richard3, Guillermo Carvajal‑Alegria4 and Alain Saraux4* 

Abstract 

Objectives: To determine whether acetabular dysplasia is associated with hip pain at physical examination among 
adults with recent‑onset inflammatory back pain (IBP) suggesting axial spondyloarthritis (axSpA).

Methods: This cross‑sectional ancillary study was conducted on the prospective DESIR cohort, which enrolled 
patients aged 18–50 years who had recent‑onset IBP. Two readers used antero‑posterior pelvic radiographs to assess 
the Tönnis angle, acetabular angle (AA), lateral centre‑edge angle (LCEA), and femoral head extrusion index (FHEI). 
Abnormality of one or more of these four variables defined acetabular dysplasia. Hip pain upon physical examination 
was assessed based on Ritchie’s articular index.

Results: The overall prevalence of acetabular dysplasia was 22% (139/636). The proportion of females was higher in 
the group with acetabular dysplasia. Hip pain was found in 21% (29/139) of patients with versus 12% (59/497) without 
acetabular dysplasia (OR, 1.96; 95% CI, 1.20 to 3.20); the association was significant in males (OR, 3.14; 95% CI, 1.44 to 
6.86) but not females (OR, 1.39; 95% CI, 0.74 to 2.62). Results were similar when acetabular dysplasia was defined on 
the basis of LCEA alone (OR, 2.15; 95% CI, 1.18 to 2.62).

Conclusion: Among patients with recent‑onset IBP suggesting axSpA, acetabular dysplasia was significantly associ‑
ated with hip pain in males. Hip pain related to acetabular dysplasia might result in overdiagnosis of hip involvement 
by axSpA.
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Key messages
What is already known about this subject?

• Undiagnosed mild acetabular dysplasia is common in 
adults and may cause hip pain.

• Axial spondyloarthritis is challenging to diagnose 
and can involve the hips.

What does this study add?

• In patients with recent-onset inflammatory back pain 
suggesting axial spondyloarthritis, the common dis-
order of acetabular dysplasia was significantly asso-
ciated with hip pain upon physical examination in 
males but not in females.

How might this impact on clinical practice or future 
developments?

• Acetabular dysplasia should be sought routinely in 
patients with suspected axial spondyloarthropathy 
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and, if present, should be considered among the 
possible causes of hip pain.

Introduction
Axial spondyloarthritis (axSpA) is a chronic inflamma-
tory rheumatic disease that predominantly affects the 
axial skeleton, causing inflammatory back pain (IBP) 
[1]. The diagnosis and treatment may raise challenges, 
as many patients have associated conditions that pro-
duce overlapping symptoms and signs. In patients 
with inflammatory joint disease, common conditions 
responsible for joint symptoms and/or functional 
impairment may mistakenly suggest treatment failure 
by increasing disease activity scores or the global bur-
den of symptoms [2, 3]. Better identification of these 
associated conditions should improve the manage-
ment of patients with suspected or confirmed axSpA 
by avoiding overtreatment and/or resulting in specific 
treatments [4].

Inflammatory hip involvement is common in axSpA. 
In a retrospective single-centre observational study, 
radiological evidence of inflammatory hip disease was 
found in 18% of patients with axSpA, often within the 
first few years after the diagnosis and was mostly bilat-
eral [5]. In addition, joint replacement surgery was 
required in a third of patients with hip involvement, 
suggesting an association with greater axSpA severity 
[5]. Hip involvement must therefore be identified early, 
to ensure that treatment is optimal. In patients with hip 
pain but no radiological evidence of hip inflammation 
and/or no joint effusion, the possibility that another 
disease is causing the hip symptoms should be assessed 
to avoid overtreatment of axSpA.

Conditions that can cause unilateral or bilateral 
hip pain in adults include tendinitis, osteoarthritis, 
impingement syndrome, and acetabular dysplasia. Ace-
tabular dysplasia is common in adults (overall preva-
lence ranging from 5 to 25% according to population 
and definition) and can cause pain even before the com-
mon complication of premature osteoarthritis [6–8]. 
Pain due to mild acetabular dysplasia may not be suffi-
ciently severe to lead patients to seek medical advice. In 
patients undergoing an overall articular assessment, for 
instance for suspected axSpA, the presence of acetabu-
lar dysplasia may generate confusion about the source 
of the symptoms.

Here, our objective was to determine whether radio-
logical acetabular dysplasia was associated with hip pain 
upon physical examination in adults with recent-onset 
IBP suggesting axSpA and might, therefore, mistakenly 
suggest clinical hip disease related to axSpA.

Methods
The prospective DESIR (DEvenir des Spondylarthropa-
thies Indifférenciées Récentes, outcomes of recent-onset 
undifferentiated spondyloarthritis) cohort included 
708 patients aged 18–50 years who had IBP for at least 
3 months with onset within the past 3 years and symp-
toms suggesting axSpA according to the local investiga-
tor [9]. Patients were included in 25 centers throughout 
France between December 2007 and April 2010 and were 
monitored prospectively for at least 5 years. The DESIR 
study was approved by the appropriate ethics committee 
and was conducted according to good clinical practice 
guidelines.

Clinical data collected at baseline and relevant to the 
present ancillary study included age, sex, body mass 
index (BMI), smoking history, and ethnicity. Presence 
of hip pain at physical examination was prospectively 
assessed by determining the Ritchie Articular Index 
(RAI) for both hips, with 0 indicating no tenderness; 1, 
pain reported by the patient; 2, reported pain and winc-
ing; and 3, reported pain, wincing, and effort to withdraw 
[10]. Significant hip pain upon physical examination was 
defined as RAI ≥ 1. We recorded the criteria used to clas-
sify axSpA according to Amor [11], the European Spon-
dyloarthropathy Study Group (ESSG) classification [12], 
and the Assessment in SpondyloArthritis international 
Society (ASAS) [13, 14]. For the assessment of axSpA dis-
ease activity and functional impairment, we collected the 
C-reactive protein (CRP) level, Ankylosing Spondylitis 
Disease Activity Score (ASDAS), Bath Ankylosing Spon-
dylitis Disease Activity Index (BASDAI), and Bath Anky-
losing Spondylitis Functional Index (BASFI). All patients 
underwent antero-posterior pelvic radiographs at base-
line, as well as radiographs and magnetic resonance 
imaging (MRI) of the sacro-iliac joints. Patients were rou-
tinely evaluated for sacro-iliitis according to ASAS crite-
ria and to the modified New York classification (mNY) 
[15]. As patients did not undergo profile radiographs, 
assessment of the anterior coverage of the femoral heads 
was not possible.

Patients whose antero-posterior pelvic radiographs 
allowed a valid assessment of both hips and who had no 
history of hip surgery were considered for the present 
study and assessed for acetabular dysplasia, using widely 
accepted morphological parameters. All radiographs 
were evaluated twice, by two experienced rheumatolo-
gists (DG and GP), who were blinded to all other study 
data. As a preliminary step, reliability and repeatability 
of the assessment were evaluated using an independent 
dataset of 50 antero-posterior radiographs including 25 
anonymised radiographs from patients with acetabu-
lar dysplasia and 25 anonymised radiographs from con-
secutive patients admitted for sciatica. To measure the 
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Tönnis angle, acetabular angle (AA), lateral centre-edge 
angle (LCEA), and femoral head extrusion index (FHEI) 
(Fig. 1) [16] on DICOM-format images, the readers used 
a specific macro implemented via ImageJ software [17]. 
Users were asked to position the medial and lateral edges 
of the acetabular sourcil as well as the inferior margin of 
the pelvic teardrop, at both hips. They also positioned at 
least 7 points on the outline of the femoral head in order 
to accurately determine the coordinates of its center. The 
line passing through the inferior margin of both pelvic 

teardrops was chosen, as an alternative to the horizontal 
line, to serve as the reference for measurements.

Values of the parameters were calculated automatically 
from these data. For each parameter measured in DESIR-
cohort patients, the mean of the two values obtained 
by each independent reader was taken as the reference. 
Cut-offs used to define acetabular dysplasia were Tön-
nis angle > 12°, AA> 45°, LCEA< 20°, and FHEI< 70%, 
in agreement with many previous studies [16]. At the 
hip level and patient level, having at least one abnormal 

Fig. 1 Parameters used to define acetabular dysplasia. A Tönnis angle, (B) acetabular angle (AA), (C) lateral centre edge angle (LCEA), (D) femoral 
head extrusion index (FHEI). The orange line passes through the centre of the femoral heads
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parameter defined acetabular dysplasia. Radiographs 
were also evaluated by both readers for the presence of 
hip osteoarthritis stage 2 or higher in the Kellgren-Law-
rence classification [18], including final adjudication of 
discordant cases.

Statistical analysis
In the dataset of 50 radiographs, inter-observer and 
intra-observer reproducibility of radiographic parameter 
measurement was evaluated by computing the intraclass 
correlation coefficients (ICC), which were interpreted 
as follows: < 0.50, poor; 0.50 to < 0.75, moderate; 0.75 to 
< 0.90, good; and ≥ 0.90, excellent [19].

The variables from DESIR-cohort patients were 
described as mean ± SD if continuous and n (%) if cate-
gorical. We reported the prevalence of acetabular dyspla-
sia and of each abnormal acetabular-dysplasia parameter 
at the patient level and hip level, overall and separately 
for females and males. Prevalence of hip pain upon physi-
cal examination and radiological hip osteoarthritis were 
also reported. The groups with acetabular dysplasia (i.e., 
with at least one abnormal acetabular-dysplasia param-
eter) and without acetabular dysplasia were compared 
regarding general characteristics and features relevant to 
the diagnosis of axSpA. Association between acetabular 
dysplasia and hip pain upon physical examination was 
then assessed, at the patient level and hip level, consid-
ering assessment at the patient level as the main objec-
tive of the study. Given that LCEA is the most consensual 
indicator of acetabular dysplasia, we then conducted 
similar analyses with acetabular dysplasia defined as 
LCEA< 20°. Finally, we performed sub-groups analyses in 
groups defined by sex and age (18–24 years, 25–34 years, 
35–44 years, and ≥ 45 years). Differences were assessed 
using the Mann-Whitney test for continuous variables 
and the χ2 test or Fisher’s exact test, as appropriate, for 
categorical variables. We performed logistic regression 
to ensure that significant associations found at indi-
vidual level persisted after adjusting on main potential 
confounders for which data were available (age, sex and 
BMI). Values of p smaller than 0.05 were taken to indicate 
statistically significant differences. The statistical analyses 
were performed using SPSS software version 23.0 (IBM, 
Armonk, NY).

Results
Patient characteristics
Among the 708 patients in the DESIR cohort, 636 had 
baseline antero-posterior pelvic radiographs that allowed 
valid measurement of acetabular-dysplasia parameters, 
341 (53.6%) females and 296 (46.4%) males. Mean age 
at inclusion was 33.7 ± 8.5 years and mean BMI was 
23.9 ± 4.7 kg/m2.

The ICC values indicated excellent intra-observer 
and inter-observer reproducibility of radiographic 
measurements at both hips (≥ 0.93), except for AA at 
the left hip, for which reproducibility was good (inter-
observer ICC = 0.78; intra-observer ICC = 0.86). Of 
the 636 patients, 139 (21.9%) had acetabular dysplasia 
at one or both hips. The prevalence was 26.4% (90/341) 
in females and 16.6% (49/295) in males. Table 1 reports 
additional details related to parameters assessing ace-
tabular dysplasia at both sides. The only significant 
difference between the two groups, regarding gen-
eral and axSpA characteristics, was a higher propor-
tion of females in the group with acetabular dysplasia 
(Table 2).

Overall, the RAI indicated unilateral or bilateral hip 
pain at the baseline physical examination in 88 (13.8%) 
patients. Right hip pain was found in 64 patients and 
left hip pain in 52 patients. The analysis by sex showed 
hip pain in 53 (15.5%) females and 35 (11.9%) males.

Hip osteoarthritis was present in 8 (1.3%) patients 
at baseline; all 8 had osteoarthritis of the right hip 
and 3 also had osteoarthritis of the left hip. Of these 8 
patients, 3 (37.5%) had at least one abnormal acetabu-
lar-dysplasia parameter. Of the 8 patients with radio-
logical hip osteoarthritis, only 1 had hip pain.

Table 1 Prevalence of acetabular dysplasia among 636 patients 
of the DESIR cohort. The data are numbers (percentages).

Right hip Left hip Right and/or left hip

Tönnis angle > 12°
 Females 29/341 (8.5%) 17/341 (5.0%) 35/341 (10.3%)

 Males 21/295 (7.1%) 16/295 (5.4%) 26/295 (8.8%)

 Total 50/636 (7.9%) 33/636 (5.2%) 61/636 (9.6%)

Acetabular angle (AA) > 45°
 Females 50/341 (14.7%) 30/341 (8.8%) 58/341 (17.0%)

 Males 14/295 (4.7%) 5/295 (1.7%) 15/295 (5.1%)

 Total 64/636 (10.1%) 35/636 (5.5%) 73/636 (11.5%)

Lateral centre-edge angle (LCEA) < 20°
 Females 38/341 (11.1%) 28/341 (8.2%) 48/341 (14.1%)

 Males 20/295 (6.8%) 12/295 (4.1%) 24/295 (8.1%)

 Total 58/636 (9.1%) 40/636 (6.3%) 72/636 (11.3%)

Femoral head extrusion index (FHEI) < 70%
 Females 34/341 (10.0%) 17/341 (5.0%) 43/341 (12.6%)

 Males 18/295 (6.1%) 16/295 (5.4%) 28/295 (9.5%)

 Total 52/636 (8.2%) 33/636 (5.2%) 71/636 (11.2%)

Any parameter consistent with acetabular dysplasia
 Females 77/341 (22.6%) 45/341 (13.2%) 90/341 (26.4%)

 Males 40/295 (13.6%) 27/295 (9.2%) 49/295 (16.6%)

 Total 117/636 (18.4%) 72/636 (11.3%) 139/636 (21.9%)
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Association of acetabular dysplasia with hip pain
In the groups with vs. without acetabular dysplasia of 
the right and/or left hip, the prevalence of hip pain at the 
baseline physical examination was 20.9% (29/139) and 
11.9% (59/497), respectively (OR, 1.96; 95% CI, 1.20 to 
3.20; p = 0.007). Logistic regression analysis showed that 
this association persisted after adjusting for age, sex and 
BMI (aOR, 1.89; 95% CI, 1.15 to 3.10; p = 0.01). When we 
separately assessed the patients with RAI values of 1, 2, 
and 3, we found that the prevalence of acetabular dys-
plasia was 26.3% (15/57), 44.0% (11/25), and 50.0% (3/6), 
respectively. The analysis by sex showed that acetabu-
lar dysplasia was significantly associated with hip pain 
in males (OR, 3.14; 95% CI, 1.44 to 6.86; p = 0.003) but 
not in females (OR, 1.39; 95% CI, 0.74 to 2.62. p = 0.31) 
(Table 3). The association found in males persisted after 
adjusting for age and BMI (aOR, 3.19; 95% CI, 1.45 to 
7.04; p = 0.004). At the hip level, the presence of acetabu-
lar dysplasia was significantly associated with pain. The 
findings were similar when LCEA< 20° was required 
to define acetabular dysplasia in the whole population, 
for both unadjusted (OR, 2.15; 95% CI, 1.18 to 2.62. 
p = 0.01) and adjusted analysis (aOR, 2.13; 95% CI, 1.17 
to 3.88; p = 0.00X). In contrast, the association between 

acetabular dysplasia and hip pain was similar in all age 
groups.

Discussion
This study provides the first evidence that mild acetabu-
lar dysplasia in adults may be associated with hip pain 
upon physical examination in patients with suspected 
axSpA, in the same way it has been previously associated 
with self-reported hip pain in the general population. Hip 
pain was present in twice as many patients with vs. with-
out acetabular dysplasia. Thus, the presence of acetabular 
dysplasia may carry a risk of overestimating hip involve-
ment related to axSpA, in such population subject to sys-
tematic and repeated musculoskeletal evaluations.

Previous studies have established that acetabular 
dysplasia is common among adults and can be the sole 
reason for hip pain [6, 8, 20, 21]. Conflicting results 
have been reported [22] but are probably ascribable 
to differences in the definition and assessment meth-
ods of acetabular dysplasia and of hip pain. We used 
a standardised method for assessing hip pain and 
had two readers evaluate reproducible radiological 
signs of acetabular dysplasia. Our results support an 

Table 2 Characteristics of the DESIR‑cohort participants with and without acetabular dysplasia

a Mann-Whitney test or χ2 test, as appropriate
b Data missing for 1 patient
c Data missing for 6 patients
d Data missing for 11 patients

SpA Spondyloarthritis, ASAS Assessment in SpondyloArthritis international Society, ASDAS Ankylosing Spondylitis Disease Activity, BASDAI Bath Ankylosing Spondylitis 
Disease Activity Index, Bath Ankylosing Spondylitis Functional Index, ESSG European Spondyloarthropathy Study Group, mNY Modified New York, MRI Magnetic 
resonance imaging

Acetabular dysplasia
(n = 139)

No acetabular dysplasia
(n = 497)

p  valuea

General characteristics
 Age (years), mean ± SD 32.8 ± 8.9 34.0 ± 8.4 0.14

 Female, n (%) 90 (64.7) 251 (50.5) 0.003

 Body mass index, mean ± SD 23.6 ± 3.9 24.0 ± 4.2 0.60

 Active smokers, n (%) 53 (38.1) 182 (36.6) 0.88

Classification criteria for SpA, n (%)
 ASAS criteria 93 (67.4)b 313 (63.7)c 0.43

 ESSG criteria 116 (83.5) 387 (77.9) 0.15

 Amor criteria 114 (82.0) 384 (78.2) c 0.18

Disease activity, mean ± SD
 ASDAS‑CRP 2.6 ± 0.9 2.6 ± 1.0 0.92

 BASDAI 45.1 ± 19.2 44.1 ± 20.7 0.66

 C‑reactive protein (mg/L) 6.8 ± 10.6 8.2 ± 14.7 0.70

Functional impairment BASFI, mean ± SD 32.7 ± 23.3 29.8 ± 22.8 0.18

Radiological involvement
 Radiographic sacroiliitis (mNY criteria) 22 (15.8) 83 (16.7) 0.81

 Sacroiliitis by MRI 47/ (34.1)b 166 (34.2)d 0.98
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association between acetabular dysplasia and hip pain, 
in the absence of clinically significant radiological hip 
osteoarthritis.

In our study, 22% of patients had at least one of the 
four radiological signs of acetabular dysplasia but only 
11% had LCEA< 20°, in keeping with earlier data in var-
ious geographic areas and ethnic groups [23]. Acetab-
ular dysplasia was more common in females, for both 
the right and the left hips, in agreement with other 
studies [16]. This was the only significant difference 
between the groups with vs. without acetabular dyspla-
sia. Notably, no significant differences were shown in 
the parameters assessing disease activity and functional 
impairment in relation to axial SpA, which is hardly 
surprising given the global nature of these tools.

The association between acetabular dysplasia and hip 
pain at the patient level was confirmed at the hip level 
and persisted when LCEA< 20° was required to define 
acetabular dysplasia. The prevalence of acetabular dys-
plasia increased with the severity of the hip pain. The low 
prevalence of radiological osteoarthritis may explain the 
absence of association with pain or acetabular dysplasia. 
We found no differences across age groups but the small 
number of patients in each category resulted in limited 
statistical power, and our population was relatively young 
(18–50 years at enrolment).

The association between acetabular dysplasia and hip 
pain was significant in males but not in females. We 
suggest two hypotheses to explain this finding. First, 
conditions other than acetabular dysplasia and likely to 

Table 3 Association of acetabular dysplasia with hip pain at physical examination in 636 patients of the DESIR cohort

The data are numbers (percentages). Categorical variables were compared using the χ2 test or Fisher’s exact test, as appropriate

AA Acetabular angle, FHEI Femoral head extrusion index, LCEA Lateral centre-edge angle
a At least one parameter consistent with acetabular dysplasia among Tönnis angle, AA, LCEA, and FHEI

Right hip acetabular dysplasia
(any  parametera)

Left hip acetabular dysplasia
(any parameter a)

Right and/or left hip acetabular 
dysplasia
(any parameter a)

Yes No p value Yes No p value Yes No p value

Right hip pain at physical examination
 Females 11/77 (14.3%) 25/264 (9.5%) 0.23 7/45 (15.6%) 29/296 (9.8%) 0.24 12/90 (13.3%) 24/251 (9.6%) 0.32

 Males 6/40 (15.0%) 22/255 (8.6%) 0.20 6/27 (22.2%) 22/268 (8.2%) 0.03 7/49 (14.3%) 21/246 (8.5%) 0.21

 Total 17/117 (14.5%) 47/519 (9.1%) 0.08 13/72 (18.1%) 51/564 (9.0%) 0.02 19/139 (13.7%) 45/497 (9.1%) 0.11

Left hip pain at physical examination
 Females 9/77 (11.7%) 23/264 (8.7%) 0.43 4/45 (8.9%) 28/296 (9.5%) 1.0 9/90 (10.0%) 23/251 (9.2%) 0.82

 Males 9/40 (22.5%) 11/255 (4.3%) < 0.001 8/27 (29.6%) 12/268 (4.5%) < 0.001 10/49 (20.4%) 10/246 (4.1%) < 0.001

 Total 18/117 (15.4%) 34/519 (6.6%) 0.002 12/72 (16.7%) 40/564 (7.1%) 0.005 19/139 (13.7%) 33/497 (6.6%) 0.008

Hip pain at physical examination
 Females 16/77 (20.8%) 37/264 (14.0%) 0.15 9/45 (20.0%) 44/296 (14.9%) 0.38 17/90 (18.9%) 36/251 (14.3%) 0.31

 Males 11/40 (27.5%) 24/255 (9.4%) 0.003 9/27 (33.3%) 26/268 (9.7%) 0.002 12/49 (24.5%) 23/246 (9.3%) 0.003

 Total 27/117 (23.1%) 61/519 (11.8%) 0.001 18/72 (25.0%) 70/564 (12.4%) 0.003 29/139 (20.9%) 59/497 (11.9%) 0.007

Right hip acetabular dysplasia 
(LCEA)

Left hip acetabular dysplasia 
(LCEA)

Right and/or left hip acetabular 
dysplasia (LCEA)

Yes No p value Yes No p value Yes No p value
Right hip pain at physical examination
 Females 5/38 (13.2%) 31/303 (10.2%) 0.58 6/28 (21.4%) 30/313 (9.6%) 0.05 7/48 (14.6%) 29/293 (9.9%) 0.34

 Males 4/20 (20.0%) 24/275 (8.7%) 0.10 3/12 (25.0%) 25/283 (8.8%) 0.09 5/24 (20.8%) 23/271 (8.5%) 0.05

 Total 9/58 (15.5%) 55/578 (9.5%) 0.15 9/40 (22.5%) 55/596 (9.2%) 0.007 12/72 (16.7%) 52/564 (9.2%) 0.06

Left hip pain at physical examination
 Females 5/38 (13.2%) 27/303 (8.9%) 0.40 3/28 (10.7%) 29/313 (9.3%) 0.74 5/48 (10.4%) 27/293 (9.2%) 0.79

 Males 4/20 (20.0%) 16/275 (5.8%) 0.04 3/12 (25.0%) 17/283 (6.0%) 0.04 5/24 (20.8%) 15/271 (5.5%) 0.02

 Total 9/58 (15.5%) 43/578 (7.4%) 0.04 6/40 (15.0%) 46/596 (7.7%) 0.10 10/72 (13.9%) 42/564 (7.4%) 0.06

Hip pain at physical examination
 Females 8/38 (21.1%) 45/303 (14.9%) 0.32 7/28 (25.0%) 46/313 (14.7%) 0.15 10/48 (20.8%) 43/293 (14.7%) 0.28

 Males 6/20 (30.0%) 29/275 (10.5%) 0.02 4/12 (33.0%) 31/283 (11.0%) 0.04 7/24 (29.2%) 28/271 (10.3%) 0.01

 Total 14/58 (24.1%) 74/578 (12.8%) 0.02 11/40 (27.5%) 77/596 (12.9%) 0.01 17/72 (23.6%) 71/564 (12.6%) 0.01
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be responsible for hip pain, such as fibromyalgia, may 
be more common in females [24]. However, hip pain 
was not significantly more common in females than in 
males in our study. Second, the same cut-offs were used 
for acetabular dysplasia in males and females. Conceiv-
ably, different cut-offs might be appropriate, and we may 
therefore have underestimated the prevalence of acetabu-
lar dysplasia among females [16].

Analyses at hip level showed some counter-intuitive 
results regarding the association between acetabular 
dysplasia at hip level and contralateral pain upon physi-
cal examination. For example, the results highlighted 
a strong association between right hip acetabular dys-
plasia and left hip pain among men, more marked than 
with the ipsilateral hip. Beyond type I error, there is no 
unequivocal explanation to these intriguing findings. 
This potentially illustrates the limits of the current defini-
tion of acetabular dysplasia, based on several parameters 
which are assessed binary, not accounting for global hip 
morphology and not accounting for subtle morphological 
differences that exist between right and left hip, at popu-
lation level [21]. It may also illustrates the complexity of 
the relationship that exists between hip morphology and 
symptoms, that is likely to be influenced by multiples 
parameters, including activities and laterality. At the end, 
such results suggest that the presence of one or more 
abnormal parameters consistent with acetabular dyspla-
sia accounts for a relevant disorder at the individual level 
just as much or even more than at joint level.

This study has several limitations. First, data on the 
characteristics of hip pain are limited, because the DESIR 
cohort was designed to assess axSpA. We assessed only 
hip pain elicited during a physical examination by a 
senior rheumatologist. No data were available on self-
reported hip pain or on features suggesting inflamma-
tory vs. mechanical hip pain. As a result, the possibility 
of an underlying coxitis in some participants cannot be 
formally ruled out. Regarding this last point, however, a 
study has shown that acetabular dysplasia can be respon-
sible for pain at night [25]. Second, we did not have 
information on other common conditions potentially 
responsible for hip pain, such as impingement syndrome 
[26]. Finally, among the many parameters that have 
been used to diagnose acetabular dysplasia on stand-
ard antero-posterior radiographs, we selected only four. 
More specifically, we did not assess anterior coverage of 
the femoral head.

In conclusion, among males with recent-onset IBP 
suggesting axSpA, acetabular dysplasia was associated 
with hip pain upon physical examination. Thus, the 
common disorder of acetabular dysplasia may mistak-
enly suggest hip involvement by axSpA in patients with 

recent-onset IBP. Acetabular dysplasia should be sought 
routinely on radiographs in patients with suspected 
axSpA. Studies are needed to further characterise the 
association between acetabular dysplasia and hip pain 
and its potential effects on the diagnosis of axSpA.

Acknowledgements
We thank all DESIR‑cohort patients and all individuals involved with creating 
and maintaining the cohort. The DESIR cohort was sponsored by the Départe‑
ment de la Recherche Clinique et du Développement, Assistance Publique‑
Hôpitaux de Paris. This study was conducted under the umbrella of the French 
Society of Rheumatology and INSERM (Institut National de la Santé et de la 
Recherche Médicale). The database is managed by the department of epi‑
demiology and biostatistics of Montpellier University (Professor Paul Landais, 
D.I.M., Nîmes, France). We are also grateful to the heads of the participating 
regional centres: Prof. M. Dougados (Paris, Cochin B), Prof. A. Kahan (Paris, 
Cochin A), Prof. P. Dieudé (Paris, Bichat), Prof. L. Gossec (Paris, Pitié‑Salpêtrière), 
Prof. F. Berenbaum (Paris, Saint Antoine), Prof. P. Claudepierre (Créteil), Prof. M. 
Breban (Boulogne Billancourt), Dr. B. Saint‑Marcoux (Aulnay‑sous‑Bois), Prof. 
P. Goupille (Tours), Prof. J‑F. Maillefert (Dijon), Dr. E. Dernis (Le Mans), Prof. D. 
Wendling (Besançon), Prof. B. Combe (Montpellier), Prof. L. Euller‑Ziegler (Nice), 
Prof. P. Orcel (Paris, Lariboisière), Prof. P. Richette (Paris, Lariboisière), Prof. P. 
Lafforgue (Marseille), Dr. P. Boumier (Amiens), Prof. M. Soubrier (Clermont‑Fer‑
rand), Dr. N. Mehsen (Bordeaux), Prof. D. Loeuille (Nancy), Prof. R‑M. Flipo (Lille), 
Prof. A. Saraux (Brest), Dr. S. Pavy (Kremlin‑Bicêtre), Prof. A. Cantagrel (Toulouse), 
andProf. O. Vittecoq (Rouen). We are indebted to the URC‑CIC Paris Centre for 
coordinating and monitoring the study.

Authors’ contributions
DG and AS contributed to the study conception and design. Material prepara‑
tion, data collection and analysis were performed by DG and GP. The first 
draft of the manuscript was written by DG and AS. All authors significantly 
contributed to the revision of the manuscript. All authors read and approved 
the final manuscript.

Funding
An unrestricted grant from Pfizer was allocated for the first 10 years of patient 
follow‑up. No specific funding was received for this ancillary study.

Availability of data and materials
The study data are available upon reasonable request to the principal DESIR‑
cohort investigator Maxime Dougados, Paris (maxime. douga dos@ aphp. fr).

Declarations

Ethics approval and consent to participate
The DESIR study was conducted according to good clinical practice guidelines 
and was approved by the appropriate local medical ethical committees 
(Comité de Protection des Personnes Ile de France III). All participants gave 
written informed consent before inclusion. All methods were carried out in 
accordance with relevant guidelines and regulations. Patients and members of 
the public were involved in the design, conduct, and reporting of the research 
via a detailed description of the protocol available at http:// www. lacoh orted 
esir. fr/ desir‑ in‑ engli sh/.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Service de rhumatologie, CHU Brest, INSERM CIC 1412, Brest, France. 2 Service 
de rhumatologie, Département de médecine du sport, CHU Brest, Brest, 
France. 3 Service de rhumatologie, Hôpital Cochin, Université de Paris, Paris, 
France. 4 Service de rhumatologie, CHU Brest, Hôpital La Cavale Blanche, 
INSERM 1227, Université de Bretagne Occidentale, LabEx IGO, Bd. Tanguy 
Prigent, 29200 Brest, France. 

maxime.dougados@aphp.fr
http://www.lacohortedesir.fr/desir-in-english
http://www.lacohortedesir.fr/desir-in-english


Page 8 of 8Guellec et al. BMC Musculoskeletal Disorders          (2022) 23:640 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Received: 6 April 2022   Accepted: 15 June 2022

References
 1. Dougados M, Baeten D. Spondyloarthritis Lancet. 

2011;377(9783):2127–37.
 2. Moltó A, Etcheto A, Gossec L, Boudersa N, Claudepierre P, Roux N, et al. 

Evaluation of the impact of concomitant fibromyalgia on TNF alpha 
blockers’ effectiveness in axial spondyloarthritis: results of a prospective, 
multicentre study. Ann Rheum Dis. 2018;77(4):533–40.

 3. Macfarlane GJ, Rotariu O, Jones GT, Pathan E, Dean LE. Determining 
factors related to poor quality of life in patients with axial spondyloarthri‑
tis: results from the British Society for Rheumatology biologics register 
(BSRBR‑AS). Ann Rheum Dis. 2020;79(2):202–8.

 4. Landewé RBM. Overdiagnosis and overtreatment in rheumatology: a little 
caution is in order. Ann Rheum Dis. 2018;77(10):1394–6.

 5. Burki V, Gossec L, Payet J, Durnez A, Elhai M, Fabreguet I, et al. Preva‑
lence and characteristics of hip involvement in spondyloarthritis: a 
single‑Centre observational study of 275 patients. Clin Exp Rheumatol. 
2012;30(4):481–6.

 6. Birrell F, Silman A, Croft P, Cooper C, Hosie G, Macfarlane G. Syndrome of 
symptomatic adult acetabular dysplasia (SAAD syndrome). Ann Rheum 
Dis. 2003;62(4):356–8.

 7. Reiman MP, Agricola R, Kemp JL, Heerey JJ, Weir A, van Klij P, et al. Con‑
sensus recommendations on the classification, definition and diagnostic 
criteria of hip‑related pain in young and middle‑aged active adults from 
the international hip‑related pain research network, Zurich 2018. Br J 
Sports Med. 2020;54(11):631–41.

 8. Iidaka T, Muraki S, Oka H, Kodama R, Tanaka S, Kawaguchi H, et al. 
Radiographic measurements of the hip joint and their associations 
with hip pain in Japanese men and women: the research on osteoar‑
thritis/osteoporosis against disability (ROAD) study. Osteoarthr Cartil. 
2017;25(12):2072–9.

 9. Dougados M, d’Agostino M‑A, Benessiano J, Berenbaum F, Breban M, 
Claudepierre P, et al. The DESIR cohort: a 10‑year follow‑up of early inflam‑
matory back pain in France: study design and baseline characteristics of 
the 708 recruited patients. Joint Bone Spine. 2011;78(6):598–603.

 10. Ritchie DM, Boyle JA, McInnes JM, Jasani MK, Dalakos TG, Grieveson 
P, et al. Clinical studies with an articular index for the assessment 
of joint tenderness in patients with rheumatoid arthritis. Q J Med. 
1968;37(147):393–406.

 11. Amor B, Dougados M, Mijiyawa M. Criteria of the classification of spondy‑
larthropathies. Rev Rhum Mal Ostéo‑Articul. 1990;57(2):85–9.

 12. Dougados M, van der Linden S, Juhlin R, Huitfeldt B, Amor B, Calin 
A, et al. The European Spondylarthropathy study group preliminary 
criteria for the classification of spondylarthropathy. Arthritis Rheum. 
1991;34(10):1218–27.

 13. Rudwaleit M, Landewé R, van der Heijde D, Listing J, Brandt J, Braun J, 
et al. The development of assessment of SpondyloArthritis international 
society classification criteria for axial spondyloarthritis (part I): classifica‑
tion of paper patients by expert opinion including uncertainty appraisal. 
Ann Rheum Dis. 2009;68(6):770–6.

 14. Rudwaleit M, van der Heijde D, Landewé R, Listing J, Akkoc N, Brandt J, 
et al. The development of assessment of SpondyloArthritis international 
society classification criteria for axial spondyloarthritis (part II): validation 
and final selection. Ann Rheum Dis. 2009;68(6):777–83.

 15. van der Linden S, Valkenburg HA, Cats A. Evaluation of diagnostic criteria 
for ankylosing spondylitis. A proposal for modification of the New York 
criteria. Arthritis Rheum. 1984;27(4):361–8.

 16. Laborie LB, Engesæter IØ, Lehmann TG, Sera F, Dezateux C, Engesæter LB, 
et al. Radiographic measurements of hip dysplasia at skeletal maturity‑
‑new reference intervals based on 2,038 19‑year‑old Norwegians. Skelet 
Radiol. 2013;42(7):925–35.

 17. Schindelin J, Rueden CT, Hiner MC, Eliceiri KW. The ImageJ ecosystem: 
an open platform for biomedical image analysis. Mol Reprod Dev. 
2015;82(7–8):518–29.

 18. Kellgren JH, Lawrence JS. Radiological assessment of osteo‑arthrosis. Ann 
Rheum Dis. 1957;16(4):494–502.

 19. Koo TK, Li MY. A guideline of selecting and reporting Intraclass correlation 
coefficients for reliability research. J Chiropr Med. 2016;15(2):155–63.

 20. Agricola R, Heijboer MP, Roze RH, Reijman M, Bierma‑Zeinstra SMA, 
Verhaar J a. N, et al. Pincer deformity does not lead to osteoarthritis of 
the hip whereas acetabular dysplasia does: acetabular coverage and 
development of osteoarthritis in a nationwide prospective cohort study 
(CHECK). Osteoarthr Cartil. 2013;21(10):1514–21.

 21. McWilliams DF, Doherty SA, Jenkins WD, Maciewicz RA, Muir KR, Zhang 
W, et al. Mild acetabular dysplasia and risk of osteoarthritis of the hip: a 
case‑control study. Ann Rheum Dis. 2010;69(10):1774–8.

 22. Lievense AM, Bierma‑Zeinstra SMA, Verhagen AP, Verhaar JAN, Koes BW. 
Influence of hip dysplasia on the development of osteoarthritis of the 
hip. Ann Rheum Dis. 2004;63(6):621–6.

 23. Raveendran R, Stiller JL, Alvarez C, Renner JB, Schwartz TA, Arden NK, et al. 
Population‑based prevalence of multiple radiographically‑defined hip 
morphologies: the Johnston County osteoarthritis project. Osteoarthr 
Cartil. 2018;26(1):54–61.

 24. Salaffi F, De Angelis R, Carotti M, Gutierrez M, Sarzi‑Puttini P, Atzeni F. 
Fibromyalgia in patients with axial spondyloarthritis: epidemiologi‑
cal profile and effect on measures of disease activity. Rheumatol Int. 
2014;34(8):1103–10.

 25. Reddy N, Martinez JR, Mulligan E, Nakonezny P, Wells J. Sleep quality and 
nocturnal pain in patients with femoroacetabular impingement and 
acetabular dysplasia. BMC Musculoskelet Disord. 2020;21(1):134.

 26. Agricola R, Waarsing JH, Thomas GE, Carr AJ, Reijman M, Bierma‑Zeinstra 
SMA, et al. Cam impingement: defining the presence of a cam deformity 
by the alpha angle: data from the CHECK cohort and Chingford cohort. 
Osteoarthr Cartil. 2014;22(2):218–25.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.


	Hip Pain Associated with Acetabular Dysplasia in Patients with Suspected Axial Spondyloarthritis: DESIR Cohort Data
	Abstract 
	Objectives: 
	Methods: 
	Results: 
	Conclusion: 

	Key messages
	Introduction
	Methods
	Statistical analysis

	Results
	Patient characteristics
	Association of acetabular dysplasia with hip pain

	Discussion
	Acknowledgements
	References


