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Male Osteoporosis with Vertebral Fractures? Look for
Ankylosing Spondylitis! A Report of 10 Cases
MICHEL LAROCHE, SLIM LASSOUED, THIERRY BILLEY, JACQUES BERNARD, and BERNARD MAZIÈRES

ABSTRACT. Objective. Several authors have described the association of ankylosing spondylitis (AS) and osteo-
porosis. Usually vertebral fractures complicate severe AS.
Methods. We report a series of 10 men in whom benign spondyloarthropathy was discovered during eti-
ological investigation for osteoporosis. Eight patients had B27+ AS and 2 had psoriatic arthritis with
axial involvement. The mean number of vertebral fractures was 1.5. No patient had an appendicular
fracture.
Results. Phosphorus and calcium levels and measurements of 25OHD3, parathyroid hormone, osteo-
calcin, and serum CTX were in the normal range. The decrease in bone mineral density was greater in
the spine (mean T-score at L2–L4 –2.95, mean total hip T-score –1.67).
Conclusion. Osteoporosis with fractures may reveal benign spondyloarthropathy whose clinical expres-
sion is sometimes incomplete. Our findings demonstrate that osteoporosis is not always correlated with
the severity of AS. (First Release Oct 1 2007; J Rheumatol 2007;34:2271–2)
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Several authors have described the association of ankylosing
spondylitis (AS) and osteoporosis. AS is usually severe, ver-
tebral fractures occur in patients treated for AS, and the grav-
ity of osteoporosis is correlated with the severity of AS1,2.

In a cross-sectional study of 156 male patients hospitalized
for osteoporosis with vertebral fracture, we identified 10 cases
in whom benign AS was discovered during investigation of
the osteoporosis.

MATERIALS AND METHODS 
From 2002 to 2006, 156 male patients were hospitalized in 2 departments of
rheumatology for osteoporosis with vertebral fractures. For each patient, stan-
dardized investigations, done before treatment, included clinical examination
for risk factors for osteoporosis; laboratory tests: serum protein electrophore-
sis, measurement of serum calcium, phosphorus and creatinine, total urinary
calcium/creatinine and phosphorus/creatinine ratios, 25OHD3, parathyroid
hormone (PTH), thyroid-stimulating hormone, blood testosterone, and mark-
ers of bone remodeling (serum osteocalcin, serum CTX); radiographs of the
spine, the pelvis, sacroiliac joints and the painful appendicular joints; verte-
bral fractures were defined by a decrease of at least 25% of the medial or ante-
rior part of the vertebra; and spinal and total hip bone mineral density (BMD)
measurements. 

RESULTS 
The cases of 10 patients in whom previously unrecognized AS

was diagnosed during examination for osteoporosis are relat-
ed. AS was diagnosed according to the New York criteria3.

Our series consisted of 10 men whose mean age was 50
years (range 37–65 yrs). Eight had B27+ AS and 2 had axial
and peripheral psoriatic arthritis. In 4 patients, the diagnosis of
AS had been suggested in the past but they had not received
appropriate treatment or followup. In 6 patients, AS was diag-
nosed during investigation for osteoporosis. Five patients had
spinal stiffness. Syndesmophytes were present in 5 patients
and sacroiliitis in 8. Mean erythrocyte sedimentation rate was
24 mm/h (range 2 to 56) and mean C-reactive protein 17 mg/l
(range 5 to 37).

The osteoporosis was characterized by vertebral fractures,
with a mean of 1.4 (range 1 to 3) fractures in a variety of sites
(T7 to L5). No patient had peripheral fracture. Osteoporosis
mainly affected the spine: mean T-score at L2–L4 was –2.95
(range +1.9 to –5) and mean T-score at the total hip was –1.67
(range 0 to –3.7). Only 4 patients had another risk factor for
osteoporosis: alcoholism with cirrhosis in one case, tobacco
consumption in 2, and lactose intolerance in childhood in one.
Phosphorus and calcium levels, 25OHD3 (23 ± 8 ng/ml), PTH
(46 ± 11 pg/ml), osteocalcin (20.5 ± 6.5 ng/ml), and serum
CTX (379 ± 88 pg/ml) were within the normal ranges.

DISCUSSION
Since the 1990s, the association of AS and osteoporosis has
been attested by several studies. Although peripheral fractures
are not more common than in a control population, the inci-
dence of vertebral fractures is high2 in both cross-sectional
and longitudinal studies4,5. The majority of studies of BMD
found predominantly axial osteoporosis: 30% to 40% of
patients had osteopenia or osteoporosis according to the
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World Health Organization criteria2,6,7. Gratacos, et al8, in a
19-month longitudinal study of 34 patients with active AS,
observed a bone loss of 5% at the spine and 3% at the femoral
neck.

The various authors do not describe any abnormality of
phosphorus and calcium metabolism. Some observed
decreased osteocalcin, increased bone alkaline phosphatase,
and increased markers of bone resorption9. These changes
were not constant and remained moderate. Measurements of
25OHD3, 1-25 OHD3, and PTH were normal for Franck and
Keck10, but abnormal for Lange, et al11, who observed
decreased levels of 1-25OHD3 and PTH in patients with AS.
In our patients these findings were normal.

Local or loco-regional stimulation of bone resorption via
the RANK-receptor activator of nuclear factor-κB ligand
(RANKL)-osteoprotegerin system by proinflammatory
cytokines [tumor necrosis factor-α (TNF-α) and interleukin 6]
seems to be the essential hypothetical mechanism of osteo-
porosis in AS: correlations between TNF-α levels and pyridi-
nolinuria have been demonstrated12,13, while osteoprotegerin
is decreased in active AS and is correlated with markers of
bone resorption13. Some recent observations of marked
increase of BMD with anti-TNF-α treatment seem to confirm
this hypothesis14. 

The treatment of osteoporosis in AS is not codified. Should
alendronate or risedronate be prescribed? Can pamidronate
infusion be proposed, since this bisphosphonate has demon-
strated its efficacy against the pain and functional disability of
AS15. In view of recent observations of the positive effect of
anti-TNF-α on BMD in AS14, should treatment with inflix-
imab or etanercept be considered for osteoporosis with frac-
tures, whereas moderately active AS, as in our patients, would
not in itself have justified this treatment?

In our series of 10 patients, AS was unsuspected and
untreated, and it was the occurrence of a vertebral fracture that
led to diagnosis. The risk factors for osteoporosis in our
patients (minor in 4 cases) cannot alone explain their osteo-
porosis. The major lesson from our findings is that osteoporo-
sis is not always correlated with the severity of AS and it is not
exclusively limited to the serious forms. Secondly, although
AS is rarely cited among the recognized causes of male osteo-
porosis, we believe that this axial rheumatism should system-
atically be sought when investigating male osteoporosis. 
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