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Radiographic Evidence of Hip Joint Recovery in Patients with
Ankylosing Spondylitis after Treatment with Anti-tumor
Necrosis Factor Agents: A Case Series  
To the Editor:
Ankylosing spondylitis (AS) is a chronic inflammatory disease of the axial
skeleton and large peripheral joints. The efficacy of tumor necrosis factor
(TNF) antagonists in the treatment of AS has been documented in several
metaanalyses of randomized trials, in which significant improvements in
disease activity were observed1. However, there is no evidence that
anti-TNF-α agents prevent radiographic progression in patients with AS. In
rheumatoid arthritis (RA), anti-TNF-α agents can prevent bone erosion and
radiographic progression by suppressing osteoclast activity2,3. Unlike new
bone formation in the axial spine, synovial inflammation within the hip joint
induces bone erosion and subsequent joint destruction4,5 in AS. Additionally,
the histological appearance of the synovial membrane of the hip joint in
patients with AS is similar to that observed in RA6. These results suggest
that both osteoproliferative and osteodestructive changes may occur in
parallel at different sites in AS. In the present case series, we reviewed 6
patients with AS whose hip joint space increased after anti-TNF-α treatment.
      The 6 patients had been treated with TNF inhibitors because of high
disease activity despite treatment with nonsteroidal antiinflammatory drugs
or disease-modifying antirheumatic drugs. The expert musculoskeletal
radiologist and 1 experienced rheumatologist confirmed hip joint space
changes by 2 different methods using anteroposterior radiographs of the
pelvis before and after anti-TNF-α treatment. The Bath Ankylosing
Spondylitis Radiology Index (BASRI) hip score7 and the hip joint space
width (JSW) estimation method were used8. The second method measures
the JSW as the average distance between the acetabulum and femoral head
at 3 sites. Statistical analysis was performed using SPSS (version 17 for
Windows). Intraobserver and interobserver agreement was estimated by
calculating the intraclass correlation coefficient (ICC). The values for JSW
were high (intraobserver ICC = 0.98, 95% CI 0.94–0.99; interobserver ICC
= 0.93, 95% CI 0.28–0.99). The Wilcoxon signed-rank test was used to
compare the mean differences in the JSW because of the small number of
cases. 
      The BASRI score improved from 3 points to 2 points in the 6 patients
after anti-TNF-α therapy. Figure 1 shows the hip joint changes in patients
in whom the joint space increased after TNF-α blocker therapy. The JSW
also increased after TNF-α blocker therapy in all 6 cases (The mean JSW
values before and after TNF-α treatment were 0.88 ± 0.79 cm and 

2.24 ± 0.42 cm, p = 0.03; Table 1). Patient 5 underwent computed tomo -
graphy, which also showed increased hip joint space (Figure 1).
      Patient characteristics are shown in Table 1. The mean age at the time
of anti-TNF-α blocker inception was 32 ± 13.7 years, and the mean disease
duration was 11.2 ± 6.1 years. The mean duration of anti-TNF-α therapy
was 1.97 ± 1.3 years. The anti-TNF-α inhibitors used varied among patients,
and included infliximab (IFX), etanercept (ETN), and adalimumab (ADA).
ADA and ETN were used in Patient 4 because of the low treatment efficacy
of ETN. 
      The mean Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI) score decreased from 6.1 to 2.6 after anti-TNF-α inhibitor
treatment and good clinical response was observed in all cases. All but
Patient 3 had a high inflammatory burden with an elevated erythrocyte
sedimentation rate (ESR) and C-reactive protein (CRP) level before
anti-TNF-α therapy; the ESR and serum CRP level normalized following
treatment. 
      An increase in hip joint space after anti-TNF-α treatment was observed
in all 6 patients with AS in this case series. 
      There is 1 report of the restoration of hip joint space in patients with AS
treated with IFX9. In addition, some reports showed no increase in hip joint
space in AS, but did demonstrate inhibition of radiographic progression after
use of an anti-TNF-α agent8,10. These findings suggest a positive effect with
anti-TNF-α treatment on the osteodestructive changes that occur in spondy-
loarthritis, which are also known to occur in RA. 
      The first limitation of our study is that it is not known whether the
increase in hip joint space was due to actual cartilage regeneration, because
an increase in hip joint space in anteroposterior radiographs does not mean
cartilage regeneration. More accurate imaging such as magnetic resonance
imaging (MRI) is needed to evaluate cartilage itself. The second limitation
is that the number of cases is too small to conclude that anti-TNF-α agents
have a reparative effect on damaged cartilage of the hip.
      Nevertheless, our study suggests that anti-TNF-α treatment reduces hip
arthritis in AS. Prospective longterm studies using MRI are needed to obtain
a reliable conclusion regarding the effect of TNF-α blockers on cartilage
regeneration.
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Figure 1. Hip joint changes in patients in whom the joint space increased after TNF-α blocker therapy. Images are hip radiographs
of Patient 4 (A and D) and Patient 5 (B and E), and CT scans of Patient 5 (C and F). (A–C) Hip joint space before TNF-α blocker
therapy. (D–F) Hip joint space after TNF-α blocker therapy. TNF: tumor necrosis factor; CT: computed tomography.
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Table 1. Characteristics of patients in whom hip joint space increased after anti-TNF-α treatment. 

Pt.      Age, yrs/        BMI            Disease         Peripheral      Anti-    Anti-TNF-α Tx.   Concomitant Before/After TNF-α Blocker Therapy
              Sex Duration, yrs       Arthritis       TNF-α     Duration, yrs       Medication         BASDAI      CRP, mg/dl   ESR, mm/h    ALP, u/l      BASRI      Average Joint 

Space Width, cm

1    30/M          32.03               15                    —              IFX                 1                 Celecoxib,           8.8/2.5          4.51/0.15          82/15         357/478         3/2             0.88/2.38
methylprednisolone, 

SSZ, MTX                 
2    23/M          24.31               14                  Knee           ETN              0.8            Naproxen, SSZ        2.2/1.9           2.03/1.4           39/12         426/277         3/2             1.54/2.55
3   37/F           19.6                18                  Knee           ETN                3                 Celecoxib,           5.3/2.8          0.01/0.19            8/4           130/185         3/2             3.15/3.41

methylprednisolone          
4    57/M          19.55               23                 Ankle      ETN, ADA           4                  Celecoxib            6.3/2.6           4.5/0.12          120/19        308/365         3/2             1.28/2.49
5    18/M          18.53                5                     —              IFX                 2                Meloxicam,            4.6/1           3.77/0.03           48/2          257/421         3/2             1.35/2.24

methylprednisolone, 
SSZ, MTX                 

6    26/M          24.66               11                  Knee            IFX                 1             Celecoxib, SSZ        9.6/1.4          4.77/0.14           45/2          302/254         3/2             1.34/2.77

BMI: body mass index; TNF: tumor necrosis factor; Tx.: treatment; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; CRP: C-reactive protein;
ESR: erythrocyte sedimentation rate; ALP: alkaline phosphatase; BASRI: Bath Ankylosing Spondylitis Radiology Index; SSZ: sulfasalazine; MTX: methotrexate;
ETN: etanercept; IFX: infliximab; ADA: adalimumab.
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