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Abstract

Objective: This retrospective study was planned to determine the
relationship between bone mineral density (BMD) and clinical,
radiological and laboratory parameters in  patients with
ankylosing spondylitis (AS).

Materials and Methods: The study group consisted of 28 patients
with a mean disease duration of 11.9+6.1 years. In addition to
clinical and demographic variables, lumbar and femoral BMD
were evaluated with dual energy X-ray absorbtiometry. Lumbar
spine score (LSS) and sacroiliac score (SIS) were calculated by
grading of standard radiographs. Erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) level were determined as
laboratory parameters.

Results: The rate of osteoporosis and osteopenia were 7.1% and
25% at the lumbar spine, and 14.2% and 17.8% at the femoral
neck, respectively. LSS was significantly correlated with lumbar
BMD (r=0.70, p<0.001), but not with femoral neck BMD (r=-0.11,
p=0.55). SIS was negatively correlated with femoral neck BMD
(r=-0.79, p<0.001), but not correlated with lumbar BMD (r=0.19,
p=0.32). While lumbar BMD was positively correlated with
disease duration (r=0.37, p=0.05), femoral neck BMD showed
negative correlation with disease duration (r=-0.46, p=0.01). The
evaluation of clinical paramaters and BMD showed that morning
stiffness, spinal pain, ESR and CRP were not correlated with BMD.
Only modified Schober’s test was related to BMD on both lumbar
spine and femoral neck.

Conclusion: Ankylosing spondylitis patients are at risk for
developing osteoporosis. In advanced disease, the lumbar BMD is
misleadingly high because of paravertebral calcification and
ossification. Therefore, it is more rational to evaluate the BMD at
the femoral neck. (Turk J Rheumatol 2010; 25: 24-8)
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Ozet

Amac: Bu retrospektif calisma ankilozan spondilitli hastalarda (AS)
lomber vertebra ve femur boynunda kemik mineral yogunlugunu
(KMY) belirlemek, KMY ile klinik, radyolojik ve laboratuvar para-
metreler arasindaki iliskiyi degerlendirmek amaciyla planlanmistir.
Yontem ve Gerecler: Calisma grubu, ortalama hastalik stresi
11.9+6.1 yil olan 28 AS hastasindan olusmustur. Klinik ve demog-
rafik degiskenlere ilave olarak dual energy X-ray absorbtiometry
(DEXA) ile belirlenmis lomber bélge ve femur boyun KMY deger-
leri kaydedildi. Lomber spinal skor (LSS) ve sakroiliyak skor (SIS)
standard radyografiler kullanilarak hesaplandi. Eritrosit sedimen-
tasyon hizi (ESH) ve C-reaktif protein duzeyleri laboratuvar para-
metreler olarak belirlendi.

Bulgular: Osteoporoz ve osteopeni sikligi sirasiyla lomber bélge-
de %7.1 ve %25, femur boynunda %14.2 ve %17.8 olarak
bulundu. LSS lomber KMY ile pozitif korelasyon gosterirken
(r=0.70, p<0.001), femur boyun KMY ile korelasyon géstermemis-
tir (r=-0.11, p=0.55). SIS ile femur boyun KMY arasinda negatif
korelasyon bulunurken (r=-0.79, p<0.001, SIS ile lomber KMY
arasinda korelasyon bulunamamistir (r=0.19, p=0.32). Hastalik
suresi lomber KMY ile pozitif korelasyon (r=0.37, p=0.05), femur
boyun KMY ile negatif korelasyon gdstermistir (r=-0.46, p=0.01).
Klinik ve laboratuvar parametreler degerlendirildiginde sabah
tutuklugu, spinal agr, ESH ve CRP'nin KMY ile iliskili olmadigi,
yalnizca modifiye Schober testinin hem lomber hem de femur
boyun KMY ile iliskili oldugu goéralmustur.

Sonuc: Ankilozan spondilit hastalari osteoporoz gelisim riski tasi-
maktadir. ilerlemis hastalikta lomber KMY degerleri paraverteb-
ral ossifikasyon ve kalsifikasyonlar nedeniyle yaniltici olarak
yuksek bulunmaktadir. Bu nedenle, ilerlemis AS hastalarinda
kemik kutle kaybinin femur boyun bélgesinden degerlendirilme-
si daha akila géranmektedir.

(Turk J Rheumatol 2010; 25: 24-8)
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Introduction

Ankylosing spondylitis (AS) is a chronic inflammatory
disease which predominantly affects young men.
Inflammatory enthesopathy progressing to ossification
and ankylosis is the pathologic basis of the disease (1). A
considerable decrease in bone mineral density at lumbar
spine and femoral neck has been observed in AS (2).
Osteoporotic vertebral fracture rates have ranged from
0% to 18% (3). In patients with early AS, dual energy
X-ray absorptiometry (DEXA) method shows bone loss at
the lumbar spine, but in advanced disease, syndesmoph-
ytes and facet joint ankylosis at the lumbar spine may
mask the bone mass. Some researches reported a correla-
tion between femoral neck BMD evaluated with DEXA
and disease duration in AS (4, 5). Osteoporosis in patients
with AS is probably a multifactorial condition related to
genetic factors, inflammation, adverse effects of medica-
tions, silent bowel disease, and gradual decrease in spinal
mobility caused by worsening ankylosis. There are a few
data on the benefit of anti-tumor necrosis factor-alpha
and biphosphonate therapy on BMD in AS (6, 7). The aim
of this study was to determine BMD of the lumbar spine
and femoral neck in a group of Turkish patients with AS
and to evaluate the relationship between BMD and clini-
cal parameters, radiological parameters, laboratory
parameters.

Materials and Methods

In this retrospective study, twenty-eight patients who
fulfilled the modified New York criteria for AS were
enrolled (8). Medical records were reviewed and patients
with a history of medication use known to affect bone
metabolism were excluded. Spinal pain was assessed using
a 100 mm visual analog scale. Other parameters were
duration of morning stiffness, modified Schober’s test,
erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP) level. An anteroposterior radiograph of the
pelvis and anteroposterior and lateral radiographs of the
lumbar spine were taken in all patients. For assessment of
sacroiliitis, radiographs of the pelvis were scored on a
5-point scale to obtain a sacroiliac score (SIS) (8). To obtain
a lateral spine score (LSS), anterior and posterior margins
of each intervertebral space from L1-L2 to L4-L5 were
scored as followed: 0=no syndesmophytes, 1=nonbridging
syndesmophytes, 2=bridging syndesmophytes (9). Since
Bath AS Radiology Index hardly changes with each addi-
tional syndesmofite, we did not prefer it (10). Instead, we
used a specific scoring method with regard to posteroan-
terior DEXA scan, that is, L2-L4 vertebral levels (11).

Although we did not score the zygapophyseal joints sepa-
rately, it is well established that zygapophyseal joint
involvement and the presence of syndesmophytes in AS
are well correlated (12). All radiographs were assessed
and scored by the same investigator (AB). LSS and SIS
were taken as radiologic indicators of disease severity.
Vertebral fractures were defined by a visual semiquanti-
tative grading system as a reduction of more than 20% in
anterior, middle, and/or posterior height (13). Lumbar
BMD (L2-L4) and left femoral neck were measured by
DEXA (Norland). According to World Health Organization
criteria, osteopenia was defined as a T score <-1, and
osteoporosis as a T score <-2.5 (14).

Continuous variables were presented as the mean =
standart deviation. Pearson’s correlation coefficients were
calculated to test for associations of the BMD measure-
ments, demographic variables, clinical parameters, labora-
tory results, and radiological scores. A p-value <0.05 was
considered statistically significant. Analyses were per-
formed using a commercial software.

Results

There were 21 (75%) men and 7 (25%) women in the
study group. The mean age of study group was 37.4+11.1
years. The mean disease duration was 11.9 + 6.1 years.
Twenty-two (78.6%) patients were HLA-B27-positive. The
current medications used by the patients were nonsteroi-
dal antiinflammatory drugs (n=24), sulfasalazine (n=22),
methotrexate (n=5) and etanercept (n=1). Peripheral
joint involvement was present in 6 patients. Clinical, labo-
ratory and radiological characteristics of the study group
are shown in Table 1. The lumbar BMD measurements
showed that 25% of patients had osteopenia, 7.1% were
osteoporotic, whereas by femoral neck BMD measure-
ments 17.8% hadosteopenia and 14.2% had osteoporo-
sis. Only one (3.5%) patient had lumbar vertabral fracture
at L1 vertebra.

Lateral lumbar radiographs showed syndesmophytes
in 21 (75%) patients. LSS was positively correlated with
age (r=0.45, p=0.015) and disease duration (r=0.45,
p=0.013). Additionally, LSS was negatively correlated with
modified Schober’s test (r=-0.52, p=0.004). SIS was not
related to age, disease duration or modified Schober’s
test. LSS was significantly correlated with BMD of lumbar
spine (r=0.70, p<0,001), but not with femoral neck BMD
(r=-0.11, p=0.55). SIS was not correlated with lumbar
spine BMD (r=0.19, p=0.32), but negatively correlated
with femoral neck BMD (r=-0.79, p<0.001). While lumbar
BMD was positively correlated with disease duration
(r=0.37, p=0.05), femoral neck BMD was negatively cor-



Ulusoy et al.
2 6 Ankylosing Spondylitis and Osteoporosis

Turk J Rheumatol 2010; 25: 24-8

related with disease duration (r=-0.46, p=0.01). Age was
not related to BMD measurements at any sites. Modified
Schober’s test was related to lumbar BMD (r=-0.38,
p=0,04) and femoral neck BMD (r=0.43, p=0.02). On the
other hand, morning stiffness, spinal pain, ESR and CRP
were not related to BMD (Table 2).

Discussion

This study confirms that lumbar BMD measurement is
influenced by radiologic progression of AS. LSS was posi-
tively correlated with lumbar BMD, but not with femoral
neck BMD. Additionally, SIS was negatively correlated
with femoral neck BMD, but not with lumbar spine BMD.
Disease duration and modified Schober’s test were relat-
ed to BMD at both the lumbar spine and femoral neck.
However, there was no relationship between BMD and
pain, morning stiffness, ESR or CRP.

Table 1. Clinical, laboratory and radiological characteristics of
patients with ankylosing spondylitis

Mean + SD Min-Max

Age, years 37.4+11.1 19-68
Disease duration, years 11.9+6.1 3-30
Morning stiffness, min 39.1+36.8 0-120
Spinal pain, 100 mm VAS 38+23 0-80
Modified Schober test, cm 2.1+1.4 1-5

CRP level, mg/l 13.4+10.6 3-48
ESR, mm/h 27.7+17.0 6-74
Sacroiliac score (0-8) 6.2+1.7 4-8

Lateral spine score (0-8) 4.1+3.0 0-8

SD: Standard deviation, VAS: Visual analog scale, CRP: C-reactive protein,
ESR: Erythrocyte sedimentation rate, ,Min-Max: Minimum-Maximum

Table 2. Pearson correlation coefficients for BMD values versus
other parameters

Variables Lomber Lomber T Femoral Femoral
spineBMD  score  neck BMD T score
(g/cm?) (g/cm?)
LSS 0.708* 0.740* -0.118 -0.060
SIS 0.195 0.154 -0.795*  -0.642*
Age 0.323 0.296 -0.194 -0.149
Disease duration 0.374* 0.420* -0.461*  -0.452*
Modified Schober’s  -0.385* -0.304 0.438*  0.434*
Spinal pain -0.046 -0.079 -0.046 -0.058
Morning stiffness -0.222 -0.244 0.304 0.340
ESR 0.146 0.150 -0.080 -0.025
CRP 0.132 0.152 -0.011 -0.069

BMD: Bone mineral density, LSS: Lateral spinal score, SIS: Sacroiliac score,
ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein
*Statistically significant correlation (p<0.05)

Because low BMD is an independent predictor of frac-
ture risk in normal population there has been a great inter-
est in determining the prevalence and severity of osteope-
nia in AS (3). Low BMD in AS patients has been reported in
the literature. There are different rates for osteoporosis
and osteopenia. El Maghraoui et al. (15) reported 18.7%
osteoporosis and 31.2% osteopenia at the lumbar spine,
13.7% and 41.2% at the femoral neck, respectively. An
other study revealed 8% osteoporosis and 18% osteopenia
at the lumbar spine, 6% and 52% at the femoral neck,
respectively (16). We found that the frequency of osteopo-
rosis and osteopenia for the lumbar spine were 7.1% and
25% respectively, whereas for the femoral neck they were
14.2% and 17.8% respectively. The vertebral fracture rate
in AS is reported to be 0% to 18% in Western countries
(3, 4,9, 17, 18) and 40.9% in Turkey (19). In our study, there
was only one patient with fracture (3.5%). This may be
explained by the shorter mean disease duration (11.9+6.1
years) of our patients. Baek et al. (20) also reported a ver-
tebral fracture rate of 3.9%.

Posteroanterior DEXA has generally been used to
measure BMD of the spine and hip in AS patients. In mild
AS, lumbar spine and femoral neck BMD have been found
to be lower in patients than controls. In severe AS, femo-
ral neck BMD is decreased compared with controls but
lumbar spine BMD is not, and in some instances, even
increased. Although mild and severe diseases were
defined according to various criteria, it seems likely that
syndesmophyte formation, facet joint fusion and liga-
ment ossification explain the observed discrepancy in
lumbar spine and femoral neck BMD in patients with
severe diseases (4, 19, 21, 22). In this study, we found that
LSS was positively correlated with lumbar spine BMD. This
finding indicates that the presence of syndesmophytes
may influence posteroanterior lumbar DEXA results and
give rise to falsely increased BMD. However, we did not
found a correlation between LSS and femoral neck BMD.
Because of this, femoral neck BMD measurement may be
more reliable than lumbar spine BMD in advanced AS
(15, 23-25). Previous studies have shown that vertebral
fracture risk is related to low femoral neck BMD, but not
with lumbar spine BMD (4, 18, 22). Syndesmophyte for-
mation and ligament calcification may have supressed
this relationship (18). In our study, we found that SIS was
negatively correlated with femoral neck BMD, but not
with lumbar spine BMD. This result is consistent with pre-
vious findings of Speden et al (16). But, Gilgil et al. (11)
reported no relationship between SIS and BMD values at
both the lomber spine and femoral neck.

Quantitative computed tomography (QCT) or a lateral
projection of the lumbar spine by DEXA reflecting more
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accurate results than posteroanterior lumbar DEXA in
determining the bone mass in AS has been suggested
(5, 26). Lateral lumbar DEXA has the advantage of isolat-
ing the body of vertebra from the ankylosed zygapophy-
seal joints, anterior or posterior syndesmophytes.
Therefore, lateral lumbar DEXA has been found more
sensitive to determine lumbar spine BMD than postero-
anterior lumbar DEXA. In addition, kyphotic patients can
undergo an easier procedure (11, 26, 27). Bone mass loss
determined by lateral lumbar DEXA has been found
positively correlated with bone mass loss determined by
femoral neck DEXA (26). QCT has the advantage of isolat-
ing the trabecular bone of vertebra from the cortical
bone, ankylosed zygapophyseal joints and syndesmoph-
ytes. Because of this, QCT has been found more reliable
than DEXA, especially in advanced AS. Indeed, QCT con-
firms spinal bone loss that is proportional to the duration
of the disease (5, 25). In patients with syndesmophytes
and long disease duration (> 10 years), no case of osteo-
porosis had been identified by DEXA at the lumbar spine.
When QCT at the lumbar spine and DEXA at the femoral
neck were used to measure BMD, osteoporosis frequency
had been found 31% and 21% respectively. Significant
positive correlation between QCT results at the lumbar
spine and DEXA results at the femoral neck had been
reported in the same study (25). Lange et al. (2) showed
bone mass loss by QCT at the lumbar spine in both early
and late AS patients. Nevertheless, lateral lumbar DEXA
may be more suitable for serial BMD measurements
because it has lower radiation dose than QCT.

A significant positive correlation between disease
duration and lumbar spine BMD has been reported (4, 23,
24, 28, 29). This could be due to the presence of syndes-
mophytes in patients with chronic disease. We also found
significant positive correlation between disease duration
and lumbar spine BMD. Moreover, we found that bone
loss of the femoral neck was proportional to disease
duration, in keeping with previous reports (4, 24, 28, 30).
Some investigators reported no significant correlation
between disease duration and BMD at both the lumbar
spine and femoral neck (18, 28, 30, 31).

We found positive correlation between modified
Schober’s test and lumbar spine BMD, and negative corre-
lation with femoral neck BMD as reported in some earlier
studies (4, 5). The correlation between lumbar spine BMD
and Schober’s test presumably reflects the changes in
DEXA and spinal mobility induced by syndesmophyte for-
mation. However, other investigators did not found sig-
nificantly increased bone mass at the lumbar spine in AS
patients who had decreased Schober’s test (11, 20).

Osteopenia in AS is generally considered to be caused
by the immobilization associated with spinal ankylosis.

However, it has been reported that bone mass loss fre-
quently occurs in patients with early or mild AS who show
little clinical or radiographic evidence of spinal disease
(28). Some investigators found a negative correlation
between inflammatory markers of disease activity (ESR,
CRP IL6) and BMD (22, 32-34). However, we failed to iden-
tify relationship between BMD measurements and ESR or
CRP, consistent with earlier data (5, 16, 25, 35). The lack
of consistent correlation between ESR, CRR and BMD may
be due to these variables reflecting different time cours-
es. ESR and CRP measure the current status of inflamma-
tion, whereas BMD is a longitudinal variable (16, 27).

In conclusion, AS patients have an increased risk for
developing bone loss. In long standing and radiologically
advanced AS, lumbar spine BMD is misleadingly high
because of paravertebral calcification and ossification,
and the measured value is higher than the real values.
Therefore, it is more rational to determine bone loss at
femoral neck.
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