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A B STR ACT
To determine the frequency of advanced clinical and radiological features of AS with reference to gender, onset of
symptoms and disease duration. Fifty-seven patients diagnosed with AS were included in this study. Functional evaluation of the musculoskeletal system detected advanced clinical features: rubber-ball phenomenon, flattening of the chest
anterior wall, diastasis of rectus abdominis muscle, steel back phenomenon, umbilical extrusion, skiing posture. Conventional radiographs of sacroiliac joints, pelvis and axial skeleton were obtained in order to analyze signs of sacroiliitis,
syndesmophytes, vertebral squaring and ligamentous ossification. Statistical significance is found in the distribution of
particular advanced clinical and radiological features of AS between men and women: rubber-ball phenomenon (p=0.002),
flat chest (p=0.002), diastasis of rectus abdominis muscle (p=0.002), skiing position (p=0.000), syndesmophytes (p=0.009)
and ligamentous ossification (p=0.030) in thoracic and lumbar spine. Onset of first disease symptoms (>20 years of age)
is significantly associated with radiological changes in thoracic spine (ligamentous ossification, p=0.015) and cervical
spine (vertebral squaring, p=0.032). Longer disease duration (>10 years) is significantly associated with the appearance
of particular clinical features: rubber-ball phenomenon, p<0.01; rectus abdominis diastasis, p=0.042) and radiological
changes of sacroiliac joints (grade IV sacroileitis, p=0.012), thoracic and lumbar spine (syndesmophytes, p=0.015; ligamentous ossification, p=0.027). Our study shows that the occurrence of clinical and some radiological features of AS
appears to be gender dependent. Furthermore, onset of first disease symptoms (>20 years of age) and longer disease duration (>10 years) are associated with the higher risk of developing particular clinical signs and radiological features in
sacroiliac joints and axial skeleton.
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Introduction
Ankylosing spondylitis (AS) is a chronic progressive
inflammatory rheumatic disease affecting primarily axial
skeleton and sacroiliac joints. The prevalence of the AS is
estimated between 0.2% and 1.2% with male:female ratio
around 5:1 and the onset of first symptoms between 20 and
30 years1-3. Sacroiliitis is the hallmark of AS and is accompanied with the inflammation of entheses which can
lead to the formation of syndesmophytes, followed by the
appearance of ligamentous ossification and other tissue
changes which contribute to the restriction of spinal mo-

bility and chest expansion4-6. Morphological changes of the
axial skeleton and rib cage are responsible for the gradual flattening of the chest anterior wall, protraction of the
humeroscapular girdle, changes from costal to abdominal
breathing with abdomen becoming more protuberant.
Subsequently, characteristic clinical features of AS may
appear during the course of disease. Clinical features of
advanced AS include: rubber-ball phenomenon, flattening
of the chest anterior wall, diastasis of rectus abdominis
muscle, steel back phenomenon, umbilical extrusion, skiing posture. Radiological features of advanced AS in spine
include syndesmophytes, vertebral squaring, interverte-
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TABLE 1
CLINICAL AND DEMOGRAPHIC DATA

Median
(± SD)

ten or more years ago in the Department of Rheumatology,
Physical Medicine and Rehabilitation, University Hospital
Sestre Milosrdnice in Zagreb were included9. The goals of
this study were explained to each patient together with the
information that no tissue or body liquid will be used. Each
patient enrolled in the study signed the informed consent.

Age of patients (years)

52.9±9.78

Onset of first symptoms (years)

29.3±8.8

Disease duration (years)

22.1±9.1

Data collection

Delay in diagnosis (years)

10.7±9.7

An expert experienced in clinical studies, prior to the
physical examination, filled in a questionnaire. Structured questionnaire used in this study was divided into
following sections: sociodemographic data, data on the history of disease, musculoskeletal examination, laboratory
findings (including HLA antigenes) and data on the pharmacological treatment and physical therapy. Additional
patient’s medical records were also used.
Data on the history of disease included: age of the onset
of first symptoms, age when AS was diagnosed, time interval between onset of symptoms and established diagnosis. Although, there is no consensus on the definition of
disease duration, we obtained this data retrospectively
from the medical record as the time since diagnosis of AS
by a healthcare provider.
Musculoskeletal examination included measures of
spinal mobility and chest expansion index and detection
of advanced clinical features: flattening of the chest anterior wall, rubber-ball phenomenon, umbilical extrusion,
diastasis of rectus abdominis muscle, steel back phenomenon, skiing posture.
Flattening of the anterior chest wall, rubber ball phenomenon, umbilical extrusion, steel back phenomenon and
skiing position are observed during physical examination
while patient is in the standing position.
Diastasis of the rectus abdominis muscle is detected in
patient’s supine position while lifting up legs.

Time interval between the onset of
symptoms and appearance of advanced
clinical features (years)
Flattening of the chest anterior wall (years)

13±4

Rubber-ball phenomenon (years)

11.9±4.3

Umbilical extrusion (years)

19.2±6.1

Diastasis of rectus abdominis muscle (years)

13.2±4.3

Steel back phenomenon (years)

14.7±3.5

Skiing posture (years)

18.5±7.9
N (%)

Gender
B27

Male

36 (63.2)

Female

21 (37.8)

Positive

38 (71.2)

Negative 8 (28.8)

bral joint ankylosis, ligamentous ossifications and atlantoaxial dislocation 7.
The aim of this study is to determine the frequency of
the particular clinical and radiological feature in patients
with AS with reference to gender, onset of first symptoms
and disease duration and to determine the the time interval between the occurrence of the first symptoms of the
disease and the occurrence of the particular advanced
clinical and radiological features.

Patients and Methods
Study design and settings
This observational study was performed in the Department of Rheumatology, Physical Medicine and Rehabilitation, University Hospital Sestre Milosrdnice in Zagreb
from September 2001 till September 2005. Study has been
reviewed and approved by Ethic Committee of the School
of Medicine, University of Zagreb and has been performed
according to the ethical standards laid down in the Declaration of Helsinki8.

Participants
Fifty-seven patients (thirty-sex men and twenty-one
women; age 25-73 years) diagnosed with ankylosing spondylitis, according to the modified New York 1984 criteria,
928

Radiological analysis
Radiological findings analysed in this study included
following features: signs of sacroiliitis, signs of syndesmo
phtyes, vertebral squaring and ligamentous ossification
in thoracic and lumbar spine and signs of intervertebral
joint ankylosis, atlantoaxial dislocation, syndesmophytes
and vertebral squaring in cervical spine.
Signs of sacroiliitis were assessed on standard anteroposterior radiography of sacroiliac joints with a 20° cranial tube angle and patient in supine position. Radiological signs of sacroiliitis were graded according to the New
York scale10.
Cervical spine involvement was assessed on anteroposterior and full flexion lateral views. Thoracic and lumbar
spine involvement was assessed on posteroanterior and
lateral thoracic and lumbar standard radiography.
When analysing the distribution of advanced clinical
and radiological features in relation to the age of onset of
first symptoms, patients were divided in three categories:
age of onset of first symptoms before 20 years, between 21
and 30 years and older than 31 years.
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TABLE 2
DISTRIBUTION OF ADVANCED CLINICAL FEATURES OF ANKYLOSING SPONDYLITIS ACCORDING TO THE GENDER

Gender
Male
Advanced clinical manifestation

Total

c2

Female

N (%)

N(%)

N

Chi square

p value

Rubber-ball phenomenon

32 (72.7)

12 (27.3)

44

9.164

0.002

Flattening of the chest anterior wall

20 (86.9)

3 (13.1)

23

9.960

0.002

Umbilical extrusion
Rectus abdominis muscle diastasis
Skiing posture
Steeled back phenomenon

3 (50)

3 (50)

6

0.448

0.503

23 (82.1)

5 (17.9)

28

9.219

0.002

3 (75)

1 (25)

4

0.259

0.611

26 (83.9)

5 (16.1)

31

13.532

<0.001

When analysing the distribution of advanced clinical
and radiological features in relation to the disease duration, patients were divided in three categories: disease
duration less than 10 years, between 11 and 20 years and
more than 21 years.

Statistical methods
Data were analysed using the methods of descriptive
statistics and methods of parametric (ANOVA, t-test) and
non-parametric statistics. Chi-square test was used in
order to test significance of dichotomous variables (Fisher’s exact test for 2x2 tables).

Since expected frequency in some cells is less than
5, Yates’ correction was used.
Kruskal-Wallis’ test, which can be interpreted as hi
square test as well, was used for the comparison of more
independent samples. Both Kruskal-Wallis’ and chi square
test have same distribution. Results were considered to be
significant with p < 0.05. Stat Soft Statistica 7.1 was used
in the analysis.

Results
Fifty-seven patients (thirty-six men and twenty-one
women) were included in this study. Male:female ratio was
1.7:1. Mean age of patients was 52.9±9.78 years (men
52.5±10.97 years, women 53.7±7.58 years). Average age of
the disease onset was 29.3±8.8 years (men 28±8.1 years,
women 31.6±9.7 years). Average disease duration was
22.1±9.1 years (men 24.5±12 years, women 23.6±11 years).
Average time of diagnosis delay was 10.7±9.7 years (men
11.4±10.1 years, women 9.47±9.41 years).

Clinical and demographic data are shown
in Table 1.
Average time between the onset of first symptoms of
disease and appearance of particular clinical feature is as

follows: for rubber-ball phenomenon 11.9±4.3 years, for
umbilical extrusion 19.2±6.1 years, for rectus abdominis
muscle diastasis 13.2±4.3 years, for steel back phenomenon 14.7±3.5 years, for the flattening of the chest anterior
wall 13±4 years, for the skiing posture of patient 18.5±7.9
years.

Gender
Table 2 shows the distribution of advanced clinical
manifestations of AS with reference to gender. Following
clinical advanced features are more prominent in male
patients: rubber-ball phenomenon in 72.7% patients, flattening of the chest anterior wall in 86.9% patients, rectus
abdominis muscle diastasis in 50% patients, steeled back
phenomenon in 83.9%. Significant difference is found in
the distribution of particular advanced clinical features of
AS between men and women: rubber ball phenomenon
(p=0.002), flattening of the chest anterior wall (p=0.002),
rectus abdominis muscle diastasis (p=0.002), skiing posture (p<0.001).
Table 3 shows the distribution of advanced radiological
features of AS in sacroiliac joints and axial skeleton between male and female patients. No statistical significance is found in the distribution of advanced radiological
features in sacroiliac joints between male and female patients. Statistical significance is found in the distribution
of syndesmophytes and ligamentous ossification in thoracic and lumbar spine between male and female patients:
syndesmopyhtes (p=0.009), ligamentous ossification
(p=0.030).

Age of the onset of disease
Table 4 shows distribution of advanced clinical manifestations of AS with reference to the age of onset of first
symptoms. No statistical significance is found in the distribution of advanced clinical manifestations of AS between observed group of patients. Table 5 shows the distribution of advanced radiological manifestations of AS in
sacroiliac joints and axial skeleton with reference to the
age of onset of first symptoms. Radiological signs of bilat929
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TABLE 3
DISTRIBUTION OF ADVANCED RADIOLOGICAL FEATURES OF ANKYLOSING SPONDYLITIS ACCORDING TO THE GENDER

Gender

Total

Male

Female

N (%)

N (%)

N

c2

p value

Grade II bilateral sacroiliitis

5 (55.5)

4 (44.5)

9

0.221

0.639

Grade III bilateral sacroiliitis

11 (50)

11 (50)

22

2.416

0.120

Grade IV bilateral sacroiliitis

19 (76)

6 (24)

25

3.512

0.061

Syndesmophytes

30 (66.6)

15 (33.4)

45

0.982

0.009

Vertebral squaring

31 (64.6)

17 (35.4)

48

0.146

0.702

Ligamentous ossification

13 (86.6)

2 (13.4)

15

4.720

0.030

10 (62.5)

6 (37.5)

16

0.013

0.911

Syndesmophytes

16 (69.6)

7 (30.4)

23

0.600

0.438

Vertebral squaring

20 (68.9)

9 (31.1)

29

0.753

0.386

1 (50)

1 (50)

2

0.167

0.683

Radiological features (sacroiliac joints)

Radiological features of thoracic and lumbar spine

Radiological features of cervical spine
I.v.joints ankylosis

Atlantoaxial joint dislocation

TABLE 4
DISTRIBUTION OF ADVANCED CLINICAL FEATURES OF ANKYLOSIN SPONDYLITIS ACCORDING TO THE AGE OF THE ONSET OF
FIRST SYMPTOMS

Advanced clinical features

Age of the onset of first symptoms

c2

p value

<20 years

21-30 years

>31 years

N (%)

N (%)

N (%)

Rubber-ball phenomenon

18 (40.4)

11 (25)

15 (34.6)

1.280

0.527

Flattening of the chest anterior wall

10 (43.4)

6 (26.1)

7 (30.5)

1.256

0.534

Umbilical extrusion

2 (33.3)

2 (33.3)

2 (33.3)

1.525

0.466

Rectus abdominis muscle diastasis

15 (53.5)

5 (17.8)

8 (28.7)

3.441

0.179

Skiing posture

2 (50)

2 (50)

0

4.780

0.092

Steeled back phenomenon

13 (42)

11 (35.4)

7 (22.6)

2.208

0.332

eral sacroiliitis are more prominent in patients with onset
of first symptoms between 21 and 30 years. No statistical
significance is found in their distribution between observed groups of patients. Radiological changes in axial
skeleton are more prominent in patients with onset of first
symptoms between 21 and 30 years. Statistical significance is found in the distribution of the ossification of yellow ligaments (p=0.015) in thoracic and lumbar spine and
vertebral squaring in cervical spine (p=0.032) between
observed groups of patients.

Disease duration
Table 6 shows distribution of advanced clinical features
of AS according to the disease duration. Several advanced
930

clinical features of AS are more prominent in patients in
whom disease lasts longer then ten years: rubber-ball phenomenon, flattening of the chest anterior wall, rectus abdominis muscle diastasis and steeled back phenomenon.
Statistical significance is found in the distribution of rubber-ball phenomenon (p<0.001) and rectus abdominis
muscle diastasis (p=0.042) between observed groups of
patients.
Table 7 shows distribution of advanced radiological
features of AS according to the disease duration. Following advanced radiological features of AS in sacroiliac
joints and thoracic and lumbar spine are more prominent
in patients with disease lasting longer than 20 years:
grade IV bilateral sacroiliitis, syndesmophytes, vertebral
squaring and ligamentous ossification. In cervical spine,
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TABLE 5
DISTRIBUTION OF ADVANCED RADIOLOGICAL FEATURES OF ANKYLOSING SPONDYLTIS ACCORDING TO THE AGE OF THE ONSET
OF FIRST SYMPTOMS

Advanced radiological features

Age of the onset of first symptoms

c2

<20 years

21-30 years

>31 years

N (%)

N (%)

N (%)

p value

Radiological features of sacroiliac joints
Grade II bilateral sacroiliitis

0

7 (77.7)

2 (22.3)

4.661

0.097

Grade III bilateral sacroiliitis

2 (9.1)

8 (36.3)

12 (54.6)

4.697

0.096

Grade IV bilateral sacroiliitis

7 (28)

11 (44)

7 (28)

5.143

0.076

Radiological features of thoracic and lumbar spine
Syndesmophytes

9 (20)

21 (46.6)

15 (33.3)

2.644

0.267

Vertebral squaring

9 (20)

22 (47.3)

17 (37.7)

1.571

0.456

Ligamentous ossification

6 (40)

5 (33.4)

4 (26.6)

8.423

0.015

4 (25)

7 (43.7)

5 (31.3)

1.250

0.535

Syndesmophytes

5 (21.8)

9 (39.1)

9 (39.1)

1.336

0.513

Vertebral squaring

7 (24.1)

9 (31.1)

13 (44.8)

6.896

0.032

Radiological features of cervical spine
I.v.joints ankylosis

TABLE 6
DISTRIBUTION OF ADVANCED CLINICAL FEATURES OF ANKYLOSING SPONDYLITIS ACCORDING TO THE DISEASE DURATION

Advanced clinical features

Disease duration

c2

p value

<10 years

11-19 years

>20 years

N (%)

N (%)

N (%)

Rubber-ball phenomenon

1 (2.3)

16 (36.4)

27 (61.3)

16.590

≤0.001

Flattening of the chest anterior wall

1 (4.3)

9 (39.1)

13 (56.5)

1.258

0.526

Umbilical extrusion

0

2 (33.3)

4 (66.4)

1.071

0.585

Rectus abdominis muscle diastasis

0

11 (39.3)

17 (60.7)

6.329

0.042

Skiing posture

0

1 (25)

3 (75)

1.121

0.571

1 (3.2)

12 (38.7)

18 (58.1)

3.527

0.171

Steeled back phenomenon

syndesmophytes, intervertebral joint ankylosis and vertebral squaring are more frequent in patients with disease
duration over 20 years.
Statistical significance is found in the distribution of
grade IV bilateral sacroiliitis (p=0.012), syndesmophytes
(p=0.015) and ligamentous ossification (p=0.027) in thoracic and lumbar spine between observed groups of patients.

Discussion
Advanced clinical and radiological features of AS result from morphological changes of bone and soft tissues
partially due to the delayed diagnosis and delayed pharmacological treatment. Clinical and radiological changes

evaluated in this research are indicative of advanced disease. These signs have not been thoroughly studied so far,
which explains the lack of internationally acquired terminology. Furthermore, to our knowledge no study has been
published on the issue of advanced clinical and radiological features of AS and their distribution with reference to
gender and association with the age of onset of first symptoms and disease duration. Advanced clinical features do
not represent the problem in terms of their detection, but
in terms of getting the more precise answer about the time
interval between the onset of first symptoms and their
appearance. Average time interval of the appearance of
advanced clinical features of AS is about 18 years in our
study. Jajić published a paper about the umbilical extrusion in patients with AS which is considered to be the
consequence of increased intraabdominal pressure due to
931
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TABLE 7
DISTRIBUTION OF ADVANCED RADIOLOGICAL FEATURES OF ANKYLOSING SPONDYLITIS ACCORDING TO THE DISEASE
DURATION

Advanced radiological features

Disease duration

c2

<10 years

11-19 years

>20 years

N (%)

N (%)

N (%)

p value

Radiological features of sacroiliac joints
Grade II bilateral sacroiliitis

1 (11.1)

5 (56.5)

3 (33.3)

1.201

0.549

Grade III bilateral sacroiliitis

3 (13.6)

12 (54.5)

7 (31.9)

4.897

0.086

Grade IV bilateral sacroiliitis

1 (4)

6 (24)

18 (72)

8.805

0.012

Radiological features of thoracic and lumbar spine
Syndesmophytes

3 (6.7)

15 (33.3)

27 (60)

8.368

0.015

Vertebral squaring

5 (10.4)

17 (35.4)

26 (54.2)

3.496

0.174

Ligamentous ossification

1 (6.7)

2 (13.3)

12 (80)

7.229

0.027

I.v.joints ankylosis

1 (6.3)

5 (31.3)

10 (62.4)

1.629

0.443

Syndesmophytes

1 (4.3)

8 (34.8)

14 (60.9)

2.563

0.278

Vertebral squaring

1 (3.4)

11 (37.9)

17 (58.6)

3.505

0.173

0

1 (50)

1 (50)

0.222

0.895

Radiological features of cervical spine

Atlantoaxial joint dislocation

the changes of the breathing technique. Umbilical extrusion appeared three years after the morphological changes of the rib cage11. We showed that rubber-ball phenomenon developed firstly (11.9±4.3 years from the onset of
first symptoms), followed by the appearance of rectus abdominis muscle diastasis (13.2±4.3 years from the onset
of first symptoms) and umbilical extrusion (19.2±6.1 years
from the onset of first symptoms).
Statistical significance is observed in the distribution
of certain clinical and radiological features of AS between
male and female patients. Therefore, distribution of advanced clinical and particular radiological features of AS
in sacroiliac joint and axial skeleton is sex dependent what
could be explained by the fact that AS is a disease more
susceptible to male patients.
Several studies showed that male gender is considered
as one of the constitutional factors related to worse prognosis of AS12. Jimenez et al. showed no significant clinical
or radiological difference between male and female patients suffering from AS, although the course of AS was
more serious in male patients in terms of more severe
restriction of spinal mobility, more frequent findings of
uveitis, bamboo spine and hip arthroplasty13. Radiological
changes in patients with AS occur at typical levels during
the course of disease and should be considered as the
strong marker of both disease chronicity and progression.
Also, these are irreversible and reflect the cumulative
natural history of disease. Radiological assessment in patients with AS is very important not only for establishing
the diagnosis, but also for the assessment of disease activity, differentiating other causes of low back pain (e.g. undifferentiated spondyloarthropathy, septic sacroiliitis,
932

osteoarthritis) and for the disease outcome. Sacroiliitis is
the traditional hallmark of AS and is required by the
modified New York criteria for the definite diagnosis9.
Conventional radiographs of sacroiliac joints have certain
limitations in patients with early disease because no specific changes in their morphology can be detected whereas
computerized tomography or magnetic resonance imaging
using STIR technique show early signs of inflammation
and bone marrow oedema14,15. On the other hand, grade
IV sacroiliitis which incorporates complete joint obliteration with/without residual sclerosis is typical advanced
radiological feature of AS, although it can be detected in
early and active AS in about 20% of patients. Our study
shows that none of our patients had grade I sacroiliitis
(suspicious, but not definite abnormality) which is consistent with data from literature that early inflammatory
changes cannot be detected on conventional radiographs
although clinical manifestation are typical for AS16,17.
In many of our patients, grade III and grade IV of sacroiliitis were detected on conventional radiographs, suggesting that their diagnosis is based on the modified New
York criteria9.
Radiological changes of axial skeleton seen on the conventional radiographs of thoracic and lumbar spine include Roman’s lesion, squaring of the vertebral body, formation of syndesmophtes and ligament ossification18.
Later onset of first symptoms is associated with the higher risk of developing radiological changes in sacroiliac
joints and in the axial skeleton. Particular clinical features of AS (rubber-ball phenomenon and rectus abdominis muscle diastasis) and radiological features (grade IV
bilateral sacroiliitis, syndesmophytes and ligamentous os-
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sification) are more frequent in patients with disease duration longer than 10 years which is consistent with data
from Mau and Sai-Nahal research19,20.
Significant difference in the distribution of syndesmophytes and ligamentous ossification between male and
female patients and in the distribution of ligamentous ossification between observed group in relation to the age of
onset of first symptoms is found in our study. This finding
could be explained by the more aggressive disease and
higher incidence of AS in male patients.
Radiological changes of the advanced AS can be seen
in cervical spine and may develop in later stages of disease, patients with longer disease duration, hip disease or
more aggressive sacroiliitis21. Neck symptoms are rarely
seen as the first signs of AS. Syndesmophytes and vertebral squaring are more prominent radiological findings in
male patients and in patients with the onset of first symptoms above 21 years of age in our study and this findings
correlate with the literature data16,22. Data on the distribution of radiological changes of cervical spine between male
and female patients differ and do not confirm the domination of particular gender. El Maghraoui et al showed no
significant difference in the distribution of clinical and
radiological features of AS between men and women23.
Average time delay in diagnosing AS in our study is
10.7±9.7 years. Different publications show that average
time delay in diagnosing AS varies from 5-10 years from
onset of symptoms which may depend on the type of first
symptoms and clinical training and experience of physician1,24-26. Study by Ozgocmen and colleagues show that
delay delay in diagnosis is longer in patients with juvenile
onset AS27. Furthermore, restricted spinal mobility as
well as of the rib cage are not frequently seen in early
stages of disease. Therefore, lack of radiological signs of
sacroiliitis and lack of restricted spinal mobility in the
early stages of disease might also contribute to the delay
in diagnosing.
Early detection of AS, especially in preradiographic
stage, is challenging for the several reasons. Low back
pain is nowadays recognized as a very important public
health problem and less than 5% of patients with low back
pain develops AS28,29. Inflammatory back pain which is
characteristic for the early stages of AS is present in more

than 70% of patients with AS, although can be observed
in patients with so-called mechanical back pain as well.
Established diagnostic criteria and classification criteria
are based on the combination of clinical manifestations
and changes observed on radiographs, these criteria lack
sensitivity in the early stages of disease and there is no
clinical sign or laboratory test specific for AS. Due to these
reasons, AS is usually diagnosed with delay of several
years.
1984 modified New York criteria cannot be applied to
the preradiographic AS, specificity of ESSG criteria is not
high enough, and new imaging techniques (computerized
tomography and magnetic resonance imaging) are still not
part of the existing criteria. The lower the specificity of
the classification criteria, the higher proportion of misdiagnosed patients. This may be the problem with the application of ESSG criteria in patients with preradiographic AS. Amor criteria, on the other hand, are more superior
compared to the ESSG criteria because they require at
least three or four parameters for the precise classification
of axial form of disease28-30. Magnetic resonance imaging
for detection of early inflammatory changes in sacroiliac
joints is an important diagnostic tool, especially in patients with inflammatory back pain, B27 positive patients
and in those with family history of AS as suggested by
several studies and are part of the recently developed
ASAS (Assessment of SpondyloArthritis international
Society) criteria31-35.
The limitations of our study may be small sample of
observed patients, long time interval between the symptom onset and analysis of advanced features of disease and
lack of control group. Furthermore, the analysis as not
adjusted for the confounding effects, due to relatively
small sample size and a number of described confounders.
Results of our study emphasize the importance of patient’s
regular follow-up, of searching for clinical signs of AS and
precise radiological assessment.
In conclusion, these features could be considered as the
predictors of worse functional outcome and disease prognosis. Therefore, earlier diagnosis and adequate pharmacological treatment are necessary in order to decrease the
inflammation, prevent structural changes of axial skeleton and prevent the functional impairment.
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UZNAPREDOVALA KLINIČKA I RADIOLOŠKA OBILJEŽJA ANKILOZANTNOG SPONDILITISA:
POVEZANOST SA SPOLOM, DOBI POJAVE PRVIH SIMPTOMA I TRAJANJEM BOLESTI
SAŽETAK
Cilj je odrediti učestalost uznapredovalih kliničkih i radioloških manifestacija ankilozantog spondilitisa obzirom na
spol ispitanika, dužinu trajanja bolesti i dob pojave prvih kliničkih smetnji. U istraživanje je uključeno 57 bolesnika sa
dijagnozom ankilozantnog spondilitisa. Uznapredovala klinička obilježja ankilozantnog spondilitisa otkrivena su
kliničkim pregledom: fenomen gumene lopte, ravna prsa, dijastaza mišića rectus abdominisa, ekstruzija umbilikusa,
fenomen očeličenih leđa, fenomen ravnih prsa, stav skijaša. Radiološke promjene u vidu sakroileitisa, sindezmofita,
skveringa kralješka i osifikacije ligamenata analizirane su na standardnim rentgenogramima sakroilijakalnih zglobova, zdjelice i kralješnice. Ststiatički značajna razlika nađena je u raspodjeli određenih uznapredovalih kliničkih i
radioloških obilježja bolesti između muškaraca i žena: fenomen gumene lopte (p=0,002), fenomen ravnih prsiju (p=0,002),
dijastaza mišića rektus abdominisa (p=0,002), stav skijaša (p<0,001), sindezmofiti (p=0,009) i osifikacija ligamenaza
(p=0,003) u području torakalne i slabinske kralješnice. Pojava prvih simptoma bolestu (>20. godine života) značajno je
povezana sa radiološkim promjena na torakalnoj kralješnici (osifikacija ligamenata, p=0,015) i vratnoj kralješnici
(četvrtasti oblik kralješka, p=0,032). Duži tijek bolesti (>10 godina) značajno je povezan sa pojavom određenih kliničkih
obilježja-fenoment gumene lopte (p<0,01), dijastaza mišića rektus abdominsa (p=0,042) i radioloških promjena na
sakroilijakalnim zglobovima (IV. stadij sakroileitisa, p=0,012), torakalnoj i slabinskoj kralješnici (sindezmofiti, p=0,015,
osifikacija ligamenata, p=0,027). Istraživanje pokazuje da pojava uznapredovalih kliničkih i pojedinih radioloških
oblilježja bolesti ovisi o spolu. Nadalje, pojava prvnih simptoma bolesti (>20 godina života) i duži tijek bolesti (>10 godina) povezani sa povećanim rizikom razvoja određenih kliničkih obilježja i radioloških obilježja na sakroilijakalnim
zglobovima i aksijalnom skeletu.
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