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Ankylosing spondylitis (AS) is a chronic and inflammatory disease that affects the spinal column and peripheral joints.
Pulmonary manifestations in patients with ankylosing spondylitis are rare and usually asymptomatic and include restrictions
from fibrobullous apical disease, chest wall disease, spontaneous pneumothorax, and obstructive sleep apnea. This crosssectional study was performed on 60 patients with AS. All patients fulfilled the modified New York criteria, 1984. Bath
Ankylosing Spondylitis Disease Activity Index (BASDAI) and Bath Ankylosing Spondylitis Functional Index (BASFI), CRP,
and ESR were measured in all patients. All patients were visited by a rheumatologist and a pulmonologist, and pulmonary
function test (PFT) and chest x-ray (CXR) were performed. High-resolution computed tomography (HRCT) was performed
only in patients who had abnormal results in clinical examination, PFT, or CXR. Overall, 50 patients had normal CXR
(83.3%) and 10 patients (16.7%) had abnormal CXR, including reticulonodular (3.3%), atelectasis (3.3%), and lucency
(3.3%). Of the 14 cases that were HRCT, only 8 (57.1%) had abnormal lung CT scans. The Pulmonary Function Test (PFT)
was taken from all patients, and 15 (25%) patients had abnormal results, 11 (18.3%) had a restrictive pattern, and 4 (6.7%) had
an obstructive pattern. The incidence of lung involvement in patients with AS in this study is similar to that of other studies
(16%); in most cases, the lung involvement is of the restrictive pattern. Lung involvement in these patients may be
asymptomatic.
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Introduction ____________________________ respiratory failure. Furthermore, some patients present
with other pulmonary changes such as apical pulmonary
fibrosis through conventional radiography. Apical fibrosis
is usually asymptomatic and in association with a long
duration of disease [8-11]. Although high-resolution
computed tomography (HRCT) provides a good
diagnostic method for the detection of pulmonary
abnormalities [11], the exact prevalence and type of such
manifestations remain unknown.
Considering the significance of detecting pulmonary
involvement as soon as possible, estimating the
prevalence and determining the type of such
abnormalities are very important. This single center crosssectional study was undertaken to provide data on the
prevalence and type of AS pulmonary manifestations.
In these patients, lung involvement can have a poor
prognosis, and abnormal lung parenchyma causes
superinfection with a number of organisms, such as

Ankylosing spondylitis (AS) is a chronic and
inflammatory disease that primarily affects the axial
skeleton, the entheses, and, less frequently, the peripheral
joints. The most prevalent symptom of AS is chronic low
back pain, and clinical manifestations usually include
limited spinal range of motion, predominantly symmetric
bilateral sacroiliitis on radiography, and positive serology
for HLA-B27 in 90-95% of cases [1-3].
Spondylitis can be associated with extra-articular
findings, particularly uveitis, and less commonly, cardiac
and pulmonary disease [4-6]. Pulmonary disease can
develop as a result of restrictive changes caused by the
musculoskeletal disease and changes in the lungs
themselves, including interstitial, nodular,
and
parenchymal abnormalities [6,7]. AS occasionally affects
the cricoarytenoid joint, and patients can experience
hoarseness, sore throat, upper airway obstruction, or
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aspergillus or mycobacterium tuberculosis [12,13].
There are no treatments for fibrobullous diseases in
ankylosing spondylitis patients, and there are no similar
opinions about the therapeutic effects of anti-TNF drugs
in pulmonary involvement [14].

Materials and Methods ___________________
Patients and settings
This is a cross-sectional study, and cases were selected
from the registry system of the ankylosing spondylitis
patients in Firouzgar Hospital in Tehran, Iran.
Diagnostic criteria for all patients included the
diagnostic criteria from the 1984 modified New York
criteria for AS [15]. Patients that attended periodic visits
were entered into the study.
Informed written consent was obtained from all
patients prior to enrollment. Patients were excluded if
they had history of asthma or COPD.
All data related to patients was collected over 5-6
months and included: age, gender, HLA-B27 status, bath
ankylosing spondylitis disease activity index (BASDAI),
bath ankylosing spondylitis functional index (BASFI), Creactive protein (CRP), ESR, duration of disease, and
smoking history.
BASDAI was used to determine disease severity. If
BASDAI was less than 4, the disease was considered
inactive; if it was equal to or more than 4, the disease was
considered active. All patients were examined, and chest
X-ray (CXR) and pulmonary function test (PFT) were
performed; if the physical examination, CXR, or PFT
results were abnormal, HRCT was performed.
All lung CT scans, CXR, and PFT were evaluated by a
pulmonologist, and all results were collected in the
provided forms.
This study could have been improved by including a
larger number of patients, but the strength of this study is
in the patient selection. All patients in this study fulfilled
the 1984 modified New York criteria for AS, and, as is
known, the specificity of this criteria is very high for the
diagnosis of this disease. Therefore, the number of
patients was low.
All patients in this study had a high probability of
ankylosing
spondylitis,
but
not
any
other
spondyloarthropathy.
If other diagnostic criteria had been used for patients,
it is possible that not all studied patients had ankylosing
spondylitis, and the amount of bias would have been
minimized. It should be noted that the Ethics Committee
reviewed and approved this study.
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Statistical analysis
After data was collected, it was entered into the SPSS
version 16 software with T-TEST and Nonparametric test
(one sample Kolmogorov-Smirnov test). Continuous data
was shown as mean ± standard deviation (SD), and
categorical data as numbers with percentages (n, %), and
cross tabs were analyzed according to the requirements of
information.

Results ________________________________
This study was conducted on 60 (M/F=51/9) patients with
AS. Mean age was 38.7±10.7, with the youngest being 22
years old and the oldest 65 years old. Disease duration
was 10.29±5.8 years, ESR was 24.1±20.6, CRP was
8.63±15.2, BASDAI was 3±1.8 (BASDAI˂4 inactive
diseases and BASDAI≥4 active diseases), and BASFI was
2.3±1.8. Other characteristics are presented in Table 1.
This study was conducted in accordance with the ethical
principles outlined in the World Medical Association
Declaration of Helsinki.
Table 1. Characteristic of patients
Variable
age¹
sex² (M/F)
cigar²
Active diseases²
Positive HLA- B27²
BASDAI score¹
BASFI score¹
Duration of diseases¹
ESR(Erythrocyte sedimentation rate)1
CRP(C-Reactive protein)2
¹ are presented as mean (SD)
² are presented as N (%)

N/%
38.7±10.7
51/9 (85%/15%)
20 (33.3%)
19 (37.3%)
31 (51.7%)
3±1.8
2.3±1.8
10.29±5.8
24.1±20.6
8.63±15.2

Twenty patients were smokers (33.3%), and all
patients were consuming less than one pack per year.
Chest X-rays were taken from all patients. Ten patients
had abnormalities on CXR, including reticular pattern,
atelectasis, nonspecific lucency, thickening of the pleural,
and elevated hemidiaphragm (Table 2).
Table 2. Frequency of radiographic findings
Variable
N/%
Normal
50 (83.3%)
Reticular pattern
2 (3.3%)
Atelectasia
2 (3.3%)
Nonspecific lucency
2 (3.3%)
Thickening of pleural
2 (3.3%)
Elevated hemidiaphragm
2 (3.3%)
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In this study, PFT was taken from all patients, and 15
(25%) patients had abnormal PFT, 11 (18.3%) patients
had a restrictive pattern, and 4 (6.7%) patients had an
obstructive pattern.
Lung CT scans were taken of 14 patients and the
results are shown in Table 3.
Table 3. Frequency of HRCT findings
Variable
N/%
Normal
4 (6.7%)
Noduls
2 (3.3%)
Mosaic pattern
2 (3.3%)
Ground glass
2 (3.3%)
Thickening of pleural
2 (3.3%)
Atelectasis
1 (1.7%)
Emphysema
2 (3.3%)

Discussion ______________________________
Ankylosing spondylitis (AS) is one of the families of
spondyloarthropathy; there is a direct correlation between
the prevalence of the human leukocyte antigen HLA-B27
and ankylosing spondylitis.
Reports of pulmonary disease in these patients is not
high; however, it seems that many of these patients are
asymptomatic.
HRCT abnormalities in these patients that have been
reported include unilateral or bilateral apical fibrosis,
emphysema, thickening of the pleura and pleural disease,
interstitial lung disease (ILD), and mycetoma.
Kiris et al. studied 28 patients. For all patients, chest
X-ray, pulmonary function test, and HRCT were
performed. All patients had normal chest x-rays; 18
(64.28%) patients had abnormal HRCT, including mosaic
pattern (35.7%), subpleural nodule (25%), and
parenchymal band (17.8%) [16].
In the current study, HRCT was performed in only 14
(23.3%) patients, for ethical issues. Among these, 8
(57.1%) patients had abnormality in HRCT scan.
Although not all patients in this study had an HRCT scan,
for those patients who were symptomatic in history,
physical exam, or had an abnormality in CXR or PFT,
HRCT was performed.
Of the patients who had CT scan, only 6 (42.9%) had
an active disease. There is no statistically significant
relationship between disease activity and HRCT scan
(p=0.56).
In these patients, the only statistically significant
association was found between gender (p=0.01) and CRP
(p=0.01) and CT findings. Complete patient information
is presented in Table 4.
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Table 4. Characteristics of the patients who became the CT lung
Variable
N/%
p-value
Normal/ab Normal
6(42.9%)/8(57.1%)
M/F
13(92.9%)/1(7.1%)
0.01
Age
39.7±1.36
0.09
CRP
10.9±1.56
0.01
ESR
18.7±1.56
0.4
HLA-B27
4(28.6%)
0.1
BASDAI
3.5±2.2
Activity
6(42.9%)
0.56
Duration
11±3.8
0.6
Cigar
6 (42.9%)
0.3

HRCT was not requested for all patients, and this is a
challenge in the current study. The Ethics Committee did
not allow HRCT to be taken in asymptomatic patients.
In this study, 10 (16.6%) patients had an abnormality
in CXR; the most abnormal changes included reticular
(3.3%) and nodular (3.3%) patterns. Only 2 (3.3%)
patients had normal CXR and abnormal HRCT. In Kiris et
al. (16), all 28 patients with AS had a normal CXR, and
18 of these patients had an abnormal HRCT. This result
differs from the results of the current study. In this study,
7 out of 10 patients who had abnormal CXR were
smokers, and 13 out of 50 patients who had normal CXR
were smokers. The mean disease duration was 9.4 years
in patients who had abnormal CXR and 10.5 years in
patients with normal CXR. Thus, patients who were
smokers had more abnormal changes in CXR (p=0.05).
The Pulmonary Function Test (PFT) was performed
for all patients; 15 (25%) patients showed abnormal PFT,
11 (18.3%) patients showed a restrictive pattern, and 4
(6.7%) patients had an obstructive pattern. Of the 15
patients who had abnormal PFT, only 5 of them were
smokers. No significant association between smoking and
abnormal PFT (p-value=0.38) was found. The mean of
BASFI in patients who have had a restrictive pattern was
3.1, and there is a significant association between BASFI
and restrictive pattern in these patients (p=0.005). In
Berdal et al., as in the current study, showed that most
patients with a restrictive pattern had reduced range of
motion in the spine [17]. Thus, preventing structural
deformity can be prevented in these patients, it would be a
great help to our patients. It seems that in ankylosing
spondylitis (AS), the prevalence of pulmonary
involvement is more particularly a restrictive pattern.
Berdal et al. (2012) showed significantly impaired
pulmonary function in AS patients compared to the
controls and demonstrated a clear relationship between
reduced spinal mobility and restrictive PF in AS patients
[17].
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Conclusion _____________________________ PFT, or CXR.
This study showed that the incidence of lung involvement
in patients with AS is similar to that of other studies
(16%), and in most cases, lung involvement is of the
restrictive pattern. Lung involvement in these patients
may be asymptomatic; thus, it seems that performing PFT
and CXR would be better for all patients with AS, even if
they have not had symptoms of respiratory involvement,
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