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ABSTRACT

Background: Rheumatoid arthritis (RA) is a systemic autoimmune disease that frequently
involves the lungs, leading to morbidity and mortality. Pulmonary manifestations include
interstitial lung disease, rheumatoid nodules, bronchiectasis, and pleural effusion. Although
posteroanterior chest radiography (PA-CR) is widely used as the initial imaging method,
computed tomography (CT) offers higher sensitivity for detecting these abnormalities.

Purpose: To evaluate PA-CR and CT findings of common RA-related lung pathologies
according to disease follow-up duration and to guide selection of the appropriate modality.

Material and Methods: 109 patients diagnosed with RA who underwent both PA-CR and
thoracic CT were included. Demographic data (age, sex) and follow-up durations were
recorded. Patients were divided into three groups (<5 years, 5—10 years, and >10 years). PA-
CR and CT findings were compared within and between groups and statistically analyzed.

Results: Lung findings were detected in 75 patients (68.8%). Among those with lung
involvement, 64.9% were female and 35.1% were male (p=0.027). Patients with
involvement were older (61.3 £9.2 vs 55.6 = 13.0 years, p=0.010). A significant association
was found between nodules on PA-CR and follow-up duration (p=0.033). In patients
followed for >10 years, interstitial lung disease, pulmonary nodules, and bronchiectasis were
significantly more frequent on CT than on PA-CR (p=0.044, p=0.001, and p=0.001,
respectively).

Conclusion: For RA patients with less than 10 years of follow-up, PA-CR may be preferred
as the initial imaging modality. In those followed for 10 years or longer, CT is recommended
as the primary modality due to its superior sensitivity in detecting RA-related lung
abnormalities.

Keywords: Rheumatoid Arthritis; Lung Diseases, Interstitial; Tomography, X-Ray,
Radiography, Thoracic Disease Progression

population ranges between 0.5% and 1%.

Introduction The female-to-male ratio is approximately
Rheumatoid  arthritis (RA) is an 3:1, and the majority of patients are young
autoimmune disease characterized by adults, with approximately 80% of cases
chronic and progressive inflammation of occurring between the ages of 35 and 50
the joints. Its prevalence in the general years (1).
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In addition to articular involvement,
rheumatoid arthritis may also present with
extra-articular manifestations affecting the
lungs, cardiovascular system, and nervous
system, all of which significantly contribute
to morbidity and mortality (2-4). Among
these extra-articular manifestations,
pulmonary involvement is the leading cause
of morbidity and mortality (5). In RA, all
components of the lung may be affected.
The main pathological changes include
interstitial lung disease (ILD), pleural
effusion, airway diseases, rheumatoid
nodules, vasculitis, and drug-induced
toxicity related to RA treatments.
Furthermore, pulmonary findings may
occasionally serve as the first clue in
predicting future rheumatologic disease or
in establishing the diagnosis of an
underlying rheumatic  condition  (6).
Posteroanterior chest radiography (PA-CR)
is the most commonly used imaging
modality in thoracic evaluation (7).
However, PA-CR has significantly lower
sensitivity than computed tomography (CT)
in detecting lung involvement. Currently,
high-resolution computed tomography
(HRCT) 1is considered the gold-standard
imaging technique for the early detection of
lung changes and subclinical pulmonary
involvement, as well as for the diagnosis,
staging, and prognostic assessment of
parenchymal lung diseases (8, 9).

The objective of our study is to detect
pulmonary findings associated with
rheumatoid arthritis (RA) in patients
diagnosed with RA, to investigate their
frequencies, to compare the existing
radiological findings on posterior-anterior
chest radiography (PA-CR) and computed
tomography (CT), to evaluate them
according to follow-up duration/disease
duration, and thereby to guide the selection
of the appropriate radiological examination
based on follow-up periods.

Materials and Methods

This retrospective study was approved by
the local ethics committee and the
requirement for informed consent was
waived (26/07/2023, meeting number 5,
decision number 17). This study included
109 patients who presented to our hospital’s
Rheumatology Clinic between 2010 and
2024, met the 2010 ACR/EULAR
classification criteria for rheumatoid
arthritis, and had both posteroanterior chest
radiography  (PA-CR) and thoracic
computed tomography (CT) available.
Patients younger than 18 years, pregnant or
breastfeeding women, and those with
diabetes mellitus, hypertension, chronic
kidney disease, a history of cerebrovascular
events, or established cardiovascular
disease were excluded.

Demographic data (age, sex) and disease
follow-up duration were recorded. Patients
were stratified into three groups according
to follow-up duration: <5 years, 5-10 years,
and >10 years. PA-CR and CT images were
reviewed for the most common RA-
associated  pulmonary  manifestations:
pleural effusion, rheumatoid nodules,
interstitial lung disease, and bronchiectasis.

Findings were recorded on both a per-
examination and per-patient basis.The
frequency of radiological abnormalities and
detection rates of each imaging modality
(PA-CR vs. CT) were statistically analyzed.
All data were further evaluated across the
three follow-up duration groups with
respect to prevalence, modality-specific
detectability, and timing of imaging, with
statistical comparisons performed within
and between groups.

Statistical Analysis

The normality of variable distributions was
evaluated using the Kolmogorov—Smirnov
test. For normally distributed continuous
variables, intergroup comparisons were
performed with the Independent-samples t-
test. Differences in the frequency
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distribution of categorical variables were
assessed using Pearson’s chi-square test and
Fisher’s exact test, as
appropriate.Descriptive  statistics ~ were
expressed as mean =+ standard deviation for
normally distributed continuous data,
median (minimum-maximum) for non-
normally distributed data, and as frequency
(n) and percentage (%) for categorical
variables.A two-sided p-value <0.05 was
considered statistically  significant.All
statistical analyses were conducted using
IBM SPSS Statistics for Windows, version
22.0 (IBM Corporation, Armonk, NY,
USA).

Results

Of the 109 patients included in the study, 94
(86.2%) were women and 15 (13.8%) were
men, with an average age of 59.5+10.8
(min:19.0-max:84.0) years. When patients
were grouped according to follow-up
duration; the number of patients followed
for 5 years or less was 10 (9.2%), the
number of patients followed for 5-10 years
was 15 (13.8%), and the number of patients
followed for 10 years or more was 84
(77.1%).

When the presence of ILD, pleural effusion,
and bronchiectasis detected in PA-CR of the
patients was examined, no statistically
significant difference was found in terms of
follow-up period (Figure 1), while a
statistically significant relationship was
found between the presence of nodules and
follow-up period (p=0.033). The results of
the evaluation of the relationship between
PA-CR findings and follow-up period are
summarized in Table 1.

When the presence of ILD, pleural effusion,
nodules, and bronchiectasis detected on CT
scans of patients was examined (Figure 1),

no statistically significant difference was
found in terms of follow-up time
(respectively; p=0.585, p=1.000, p=0.889,
p=0.916).

When the PA-CR and CT findings of the
patients were compared, a statistically
significant difference was found between
the PA-CR and CT results in terms of ILD,
nodules, and bronchiectasis (Table 2). The
frequency of ILD findings, nodules, and
bronchiectasis on CT was found to be
significantly higher than on PA-CR
(p<0.001).

When comparing the PA-CR and CT
findings of patients according to their
follow-up periods, a statistically significant
difference was found between PA-CR and
CT findings in terms of ILD, pulmonary
nodule and bronchiectasis in the patient
group with a follow-up period of 10 years
and above (Figure 2). In patients with a
follow-up period of 10 years or more, the
frequency of ILD, nodule and
bronchiectasis seen on CT was found to be
significantly higher than on PA-CR
(respectively; p=0.044, p=0.001, p=0.001)
(Table 3).

When PA-CR and CT findings were
compared in the patient group followed for
5 years or less, no statistically significant
differences were found between the results
in terms of ILD, nodules,bronchiectasis

(respectively; p=0.300, p=0.058, p=0.200).

In the patient group followed for 5-10 years,
no statistically significant difference was
found between PA-CR and CT results in
terms of ILD (p=0.095).
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Table 1: Evaluation of the relationship between patients' PA-CR findings and follow-up
duration
Variables <Syears | 5-10years | >10 years | p value*
(n=10) (n=15) (n=84)
Interstitial Lung | +(n=5) 1 (10,0) 2 (13,3) 2(2,4) 0,078
Disease,
n (%) - (n=104) 9 (90,0) 13 (86,7) | 82(97,6)
Pleural + (n=2) 0 (0,0) 0 (0,0) 2(2,4) 1,000
effusion,
n (%) - (n=107) 10 (100,0) | 15(100,0) | 82 (97,6)
Pulmonary + (n=22) 4 (40,0) 0 (0,0) 18 (21,4) 0,033
nodule,
n (%) - (n=87) 6 (60,0) | 15(100,0) | 66 (78,6)
Bronchiectasis, |+ (n=5) 1 (10,0) 0(0,0) 4 (4,8) 0,488
%
n (%) - (n=104) 9(90,0) | 15(100,0) | 80 (95,2)
* Pearson Chi-square test
Table 2: Comparison of patients' PA-CR and CT findings
Variables PA-CR CT p value*
(n=109)
(n=109)
Interstitial Lung Disease + 5(4,6) 26 (23,9) <0,001
- 104 (95,4) 83 (76,1)
Pleural effusion + 2(1,8) 3(2,8) 0,200
- 107 (98,2) 106 (97,2)
Pulmonary nodule + 22 (20,2) 46 (42,2) <0,001
- 87 (79,8) 63 (57,8)
Bronchiectasis + 5(4,6) 20 (18,3) <0,001
- 104 (95,4) 89 (81,7)
* Fisher’s Exact test or Pearson Chi-square test
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Table 3: Comparison of PA-CR and CT findings of patients with a follow-up period of 10

ycars or more

Variables PA-CR CT p value*
(n=84)
(n=84)

Interstitial Lung Disease + 2(2,4) 18 (21,4) 0,044
- 82 (97,6) 66 (78,6)

Pleural effusion + 2(2,4) 3 (3,6) 0,060
- 82 (97,6) 81 (96,4)

Pulmonary nodule + 18 (21,4) 35 (41,7) 0,001
- 66 (78,6) 49 (58.3)

Bronchiectasis + 4 (4,8) 16 (19,0) 0,001
- 80 (95,2) 68 (81,0)

*Fisher’s Exact test or Pearson Chi-square test

4

Figure 1: Thoracic computed tomography (CT) images showing pulmonary involvement in rheumatoid
arthritis. A) pulmonary nodule (white arrows), B) interstitial lung disease with reticulation, bronchiole
ectasia, and honeycomb appearance, C) bronchiectasis (black arrow), D) pleural effusion (white arrow).
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Figure 2: In two separate patients followed for 5-10 years: A) bronchiectasis (White arrows) was
observed on CT scan and B) PA-CR scan. In a patient followed for more than 10 years: C) no pulmonary
nodule was observed on PA-CR scan, while D) the presence of a nodule (white arrow) was observed on

CT scan.

Discussions

Rheumatoid arthritis is a systemic disease
known for its chronic, progressive
inflammation that can involve extra-
articular involvement. In general, the
prevalence of developing pulmonary
findings in RA patients varies between 5%
and 30%, and this rate can reach up to 60%
in some studies (10). In daily practice, PA-
CR is used as the first imaging method in
the evaluation of lung pathologies; CT is
preferred when advanced pathologies
related to the airway or parenchyma are
suspected. PA-CR is much less sensitive
than CT in detecting lung findings related to
RA (8, 9).

Of the 109 patients included in our study, 75
had pulmonary findings related to
rheumatoid arthritis.

The prevalence of ILD, which has the
highest prevalence in RA patients, has been

reported to range from 1% to 6% in PA-CR
and from 5% to 67.3% in CT studies (11-
14). In our study, consistent with the
literature, the frequency of ILD findings on
CT was found to be significantly higher
than on PA-CR. In addition, in our study, the
frequency of ILD findings on CT was found
to be significantly higher than on PA-CR in
patients with a follow-up period of 10 years
or more. These data, consistent with the
literature, show that PA-CR is a diagnostic
method with low sensitivity in the
evaluation of pulmonary findings related to
RA, and when the data in our study are
referenced, it was seen that performing CT
imaging without using PA-CR would be
more useful in detecting ILD findings,
especially in the patient group with a
follow-up period of 10 years or more.

In the literature, CT is a better imaging
method than PA-CR for the detection of
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ILD (11-14) and rheumatoid nodules (15,
16).

Rheumatoid nodule is a specific lung
finding associated with RA disease and is
often seen in the subpleural area (17). While
nodules were detected in 0.2% of patients in
a study using PA-CR (17), in the study
conducted by Tanaka et al. with 63 RA
patients with lung involvement, pulmonary
nodules were reported in 49% of the
patients on CT (16). In our study, the
frequency of nodule detection on CT was
found to be significantly higher in RA
patients followed for 10 years or more,
compared to PA-CR.

Advanced age is a risk factor for lung
involvement in RA patients (17). For
example, pleural effusion is more common,
especially in those with rheumatoid nodules
and in the later stages of RA (18,19).
Similarly, rheumatoid pulmonary nodules
also appear in the late stages of RA (20).

When comparing the PA-CR and CT
findings of RA patients included in our
study; the sensitivity of CT in detecting
ILD, rheumatoid nodules and
bronchiectasis findings was found to be
significantly higher than PA-CR in patients
with a follow-up period of 10 years and
over. However, no statistically significant
difference was found between CT and PA-
CR in detecting lung findings in patients
followed for 5 years or less and in patients
followed for 5-10 years.

The main limitations of the study are the
small total number of patients, and the fact
that it is a single-center and retrospective
study.

In conclusion, in rheumatoid arthritis (RA)
patients, CT and PA chest X-ray are
valuable along with clinical and pulmonary
function tests for evaluating disease extent,
progression, and extra-articular
manifestations. Pulmonary involvement
should always be suspected, especially in

methotrexate-treated patients, even without
respiratory  symptoms; thus, regular
radiological monitoring is essential for
early detection. While CT is clearly superior
to PA-CR in detecting RA-related lung
pathologies in patients followed >10 years,
our study found no significant difference
between the two modalities in those
followed <10 years. Therefore, we
recommend PA chest X-ray as the initial
imaging method for patients with <10 years
of follow-up and direct CT for those with
>10 years due to its higher sensitivity.
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