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ABSTRACT
Objective: Rheumatoid arthritis (RA) is a chronic inflammatory disease that usu-
ally affects the synovial joints, but can also affect other organs. One of the most 
common forms of extra-articular manifestations is RA-associated lung disease (RA-
LD), which causes significant morbidity and mortality. There are several pulmonary 
findings of RA, including pulmonary parenchymal disease, pleural inflammation, 
airway diseases, vasculitis, and pulmonary hypertension. It has been reported that 
the most common pulmonary disease is interstitial lung disease in RA patients. 
The aim of this study is assessing the tomographic findings of RA-LD patients of a 
single center, and their possible correlation with the clinical and laboratory findings 
of the disease.
Material and Methods: Medical records of 32 RA-LD patients were investigated ret-
rospectively. The radiological, clinical, and laboratory data, disease activity and dis-
ability scores were recorded.
Results: 32 patients (78% female) with a mean age of 50.23±10.48 years were in-
cluded in the study. The mean disease duration was 52.42±15.48 months. Pulmonary 
lesions were detected on chest X-ray in 16 patients (50%) and on high resolution 
computed tomography (HRCT) scans in all of 32 patients. Parenchymal involvement 
was detected in 25 patients (78.1%). The most common lesions seen on HRCT scans 
were pulmonary nodules (31.2%), ground-glass attenuation (25%), and bronchiecta-
sis (25%). No association was found between radiological involvement patterns and 
laboratory findings, DAS28-CRP, and medications (p>0.05 for all).
Conclusion: In the presence of a pulmonary lesion on X-ray, HRCT should be con-
sidered in every RA patients. Parenchymal involvement is the most common pattern in 
RA-LD. In addition, pulmonary nodules may be seen frequently in young and female 
RA patients.
Keywords: High resolution computed tomography, interstitial lung disease, rheuma-
toid arthritis, rheumatoid arthritis-associated lung disease.
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INTRODUCTION
Rheumatoid arthritis (RA) is the most common chronic, erosive, au-
toimmune, inflammatory arthritis in the population.[1] Although RA 
primarily affects the joints, it is a systemic disease that may also in-
volve extra articular tissues and organs. Pulmonary involvement is a 
common extra-articular manifestation of RA and is associated with 
mortality.[2] Approximately 50% of the RA patients develop pulmonary 
involvement at any stage of the disease and pulmonary involvement 
is the cause of death in 10% to 20% of these patients.[3,4] While pul-
monary changes usually occur after the diagnosis of RA, they may 
occur before the onset of arthritis.[5] There are several pulmonary 
manifestations of RA, including pulmonary parenchymal disease, 
pleural inflammation, airway diseases, vasculitis, and pulmonary 
hypertension. Interstitial lung disease (ILD) is the most common 
pulmonary manifestation of RA.[6] These changes may result from 
chronic immune activation, increased susceptibility to infection, or 
direct toxicity from disease-modifying medications.

There are diagnostic challenges for RA-associated lung diseases 
(RA-LD). The diagnostic accuracy of a plain posterior-anterior (PA) 
chest X-Ray alone in detecting lung involvement in RA has been re-
ported as only 1.6–6%.[7,8] More sensitive diagnostic modalities such 
as high resolution computed tomography (HRCT) are required to 
detect pulmonary involvement in RA. HRCT is a beneficial modality 
to determine the location and extent of RA-LD. The prevalence of 
pulmonary involvement in RA was found to be 10 fold higher than 
estimated before the introduction of HRCT.[9]

The present study aimed to assess the tomographic findings of 
RA-LD patients of a single center, and their possible correlation with 
the clinical and laboratory findings of the disease.

MATERIAL AND METHODS
The patients diagnosed as RA according to the 2010 American Col-
lege of Rheumatology/European League Against Rheumatism Clas-

sification Criteria for RA following in internal medicine rheumatology 
outpatient were included consecutively from September 2016 to De-
cember 2019 to this retrospective study.[10] This study was approved 
by the ethics committee of University Faculty of Medicine, with the 
number of E-20478486/1448. A total of 32 patients with RA-LD were 
analyzed for the study after excluding patients with pulmonary co-
morbidities such as pulmonary tuberculosis, chronic obstructive 
pulmonary disease, and lung masses. Their demographic character-
istics, disease duration, extra-articular symptoms, medications, and 
laboratory findings of last visit were recorded from hospital database. 
Pulmonary disease risk factors (smoking, medications, household 
pets, and occupational exposure) and symptoms (coughing, expec-
toration, chest pain, hemoptysis, and shortness of breath) were also 
recorded. Data including HRCT, PA chest X-Ray, and pulmonary 
function tests (PFTs) were examined. DAS-28-CRP (Disease activity 
score-28 C-Reactive protein) was used to assess disease activity. 
The disability of every patient was determined based on the health 
assessment questionnaire (HAQ).

Chest X-ray and HRCT images were reassessed by a radiolo-
gist who was blind to the clinical data. The lung lesions detected on 
HRCT scans classified as parenchyma disease (pulmonary nodules, 
ground-glass attenuation, honeycombing, and fibrobullous lesion), 
airway disease (bronchiectasis and air trapping), and pleural disease 
(pleural effusion and pleural thickening). Figure 1 shows HRCT im-
ages of two patients.

Statistical Analysis

The data were recorded in a database and analyzed using IBM SPSS 
Statistics version 22.0 (IBM Corp, Armonk, NY, USA). Depending 
on the results of the normality test, numerical data were compared 
between independent groups using independent samples t-test or 
Mann–Whitney U test and categorical variables were compared 
using Pearson’s Chi-square or Fischer’s exact test. We tested the 
equality of means in more than two independent samples (radiolog-

ÖZ
Amaç: Romatoid artrit, genellikle sinovyal eklemleri etkileyen, ancak diğer organları da etkileyebilen kronik inflamatuvar bir hastalık-
tır. Romatoid artrit ile ilişkili akciğer hastalığı en yaygın eklem dışı belirtilerden biri olup, önemli morbidite ve mortaliteye neden olur. 
Romatoid artrit hastalarında pulmoner parankimal hastalık, plevral inflamasyon, hava yolu hastalıkları, vaskülit ve pulmoner hipertan-
siyon gibi çeşitli pulmoner bulgular olabilir. Romatoid artrit hastalarında en sık görülen akciğer hastalığının interstisyel akciğer has-
talığı olduğu bildirilmiştir. Bu çalışmanın amacı, tek merkezdeki romatoid artrit ile ilişkili akciğer hastalığı olan hastaların tomografik 
bulgularını ve bunların hastalığın klinik ve laboratuvar bulgularıyla olası ilişkisini değerlendirmektir.
Gereç ve Yöntemler: Otuz iki romatoid artrit ile ilişkili akciğer hastalığı olan hastanın tıbbi kayıtları geriye dönük olarak incelendi. 
Radyolojik, klinik ve laboratuvar verileri ile hastalık aktivitesi skorları kaydedildi.
Bulgular: Yaş ortalaması 50,23±10,48 yıl olan 32 (%78’i kadın) hasta çalışmaya dahil edildi. Ortalama hastalık süresi 52,42±15,48 
ay idi. On altı (%50) hastada akciğer grafisinde ve 32 hastanın tümünde yüksek çözünürlüklü bilgisayarlı tomografi tetkiklerinde 
akciğer lezyonları tespit edildi. Yirmi beş (%78,1) hastada parankim tutulumu saptandı. Yüksek çözünürlüklü bilgisayarlı tomografi 
taramalarında en sık görülen lezyonlar pulmoner nodüller (%31,2), buzlu cam görünümü (%25) ve bronşektazi (%25) idi. Radyolojik 
tutulum paternleri ile laboratuvar bulguları, DAS28-CRP ve ilaçlar arasında ilişki bulunmadı (tümü için p>0,05).
Sonuç: Akciğer grafisinde pulmoner lezyon olması durumunda her romatoid artrit hastasında yüksek çözünürlüklü bilgisayarlı to-
mografi düşünülmelidir. Romatoid artrit ile ilişkili akciğer hastalığında parankimal tutulum en sık görülen paterndir. Ayrıca genç ve 
kadın romatoid artrit hastalarında pulmoner nodüller sık görülebilir.
Anahtar kelimeler: İnterstisyel akciğer hastalığı, romatoid artrit, romatoid artrit ilişkili akciğer hastalığı, yüksek çözünürlüklü bilgisa-
yarlı tomografi.
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ical involvement patterns in HRCT) using analysis of variance. The 
results were assessed within a 95% confidence interval and p<0.005 
was considered as statistically significant.

RESULTS
Twenty-five of 32 patients (78%) were female with a mean age of 
50.23±10.48 years. The mean disease duration was 52.42±15.48 
months. Eight patients (25%) were smokers. The rates of respiratory 
symptoms were as follows: Dyspnea 53.1%, Cough 62.5%, sputum 
15.6%, and chest pain 3.2%. The most common physical examina-
tion finding was the decreased breath sounds (28.1%), fine crackles 
(53.1%), and ronchi (9.4%). Medications used for RA determined 
as 78.1% methotrexate (MTX), 71.8% corticosteroid (KS), 81.2% 
nonsteroidal anti-inflammatory drugs, 46.8% hydroxychloroquine, 
43.7% leflunomide, 50.0% sulfasalazine, 18.7% tumor necrosis 
factor-α inhibitor, and 6.2% tofacitinib. The rate of rheumatoid fac-
tor (RF) and anti-cyclic citrullinated peptide antibody positivity was 
found as 81.2% (n=26) and 75.0% (n=24), respectively. Pulmonary 
lesions were detected on chest X-ray in 16 patients (50%) and on 
HRCT scans in all of 32 patients. Regarding to the locations of the 
lesions on HRCT scans, parenchymal involvement which was the 
most prevalent pattern was seemed in 25 (78.1%) patients (Table 
1). More than one lung structure was involved in nine patients. The 
most common lesion seen on HRCT scans was pulmonary nodule 
(31.2%). The distribution of other pulmonary lesions detected on 
HRCT scans is shown in Table 1. When the HRCT findings were 
examined in terms of the relevant region, it was determined that most 
of the pulmonary nodules were localized in subpleural regions of the 
upper lobes and interstitial involvement (the ground glass and honey-
comb appearance) was frequently seen in the lower lobes.

HAQ and DAS28-CRP levels were measured as 0.48±0.21 and 
3.34±1.35, respectively. No significant association was found be-
tween the respiratory symptoms and radiological involvement pat-

terns (parenchymal, airway, and pleural). Furthermore, no associa-
tion was found between radiological patterns and laboratory findings, 
DAS28-CRP and, medications (p>0.05 for all).

When PFTs were examined, 46.9% normal, 34.3% restrictive 
type respiratory disorder, 15.6% mixed type respiratory disorder, and 
3.1% obstructive type respiratory disorder were observed.

DISCUSSION
It is important to detect lung involvement in the early stage of RA, as 
it is one of the most common causes of death in RA. There is several 
clinical, laboratory, and radiological features of pulmonary involve-
ment in RA patients. Symptoms and indicators of RA-LD, such as a 
dry cough, dyspnea with exertion, and fine crackles on auscultation, 
should be checked regularly. In addition, after the diagnose of RA, a 
chest x-ray is required. When RA-LD is suspected due to radiologi-
cal or clinical features, further procedures such as PFTs and HRCT 

Lung structures HRCT findings n %

Parenchym (25, 78.1%) Pulmonary nodule 10 31.2
 Ground-glass attenuation 8 25.0
 Honeycombing 6 18.8
 Fibrobullous lesion 1 3.1
Airway (10, 31.3%) Bronchiectasis 8 25.0
 Air trapping 2 6.2
Pleura (6, 18.8%) Pleural effusion 1 3.1
 Pleural thickening 5 15.6

HRCT: High-resolution computed tomography

Table 1: The distribution of involved lung structures and 
HRCT findings

Figure 1 (a, b): An axial HRCT image of our 71-year-old nonsmoker male patient with RA show honeycombing in the bilateral lower lobes. An axial 
HRCT image of our 47-year-old female patient with RA shows a rheumatoid pulmonary nodule with 6 mm diameter located in the periphery of the 
right upper lobe anterior segment.
HRCT: High-resolution computed tomography, RA: Rheumatoid arthritis.

a b
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should be performed. HRCT can detect the early stages of RA-LD 
even in patients who don’t have any respiratory symptoms. In our 
study, we identified 32 RA-LD patients in our 3-year hospital records. 
All had pulmonary lesions on HRCT, but only 50% had abnormal 
findings on chest X-ray. The previous studies commonly concluded 
that HRCT was the most sensitive and specific method to detect pul-
monary involvement in RA.[9] It was reported that the sensitivity of 
chest X-rays for detecting pulmonary lesions, might vary from 2% 
to 5% in patients with RA.[11] In a study conducted in our country, the 
pulmonary involvement detection rate of chest X-rays was reported 
as 22.5% in RA, while this rate was 57.5% for HRCT.[12] Up to 64% of 
RA patients with ILD on HRCT have been shown to have no visible 
interstitial changes on chest X-ray.[13] In our HRCT scans revealed a 
pulmonary lesion in every patient who had a lesion on X-ray, while 
in the absence of a pulmonary lesion on chest X-ray, the lesion de-
tection rate of HRCT was found to be 50%. These data indicated 
that chest X-ray is a diagnostic modality with high specificity but low 
sensitivity in detecting RA-LD. Therefore, HRCT is a mandatory part 
of the diagnostic work up if RA-LD is suspected.

The pulmonary manifestations of RA range from pleuritis and 
nodules to interstitial lesions and include a wide range of symptoms. 
The types of the lesions and their incidence may show variations 
among different studies on HRCT. While honeycombing and ground-
glass appearance were the most frequent lesion patterns in certain 
studies, bronchiectasis and air-filled cysts were found to be more fre-
quent in the others. The variations in the prevalence rates of the le-
sions detected on HRCT scans may be interpreted by the differences 
in the clinical characteristics of the patients in the study groups, the 
difference between the HRCT patterns that are looked for and the 
use of expiratory HRCT in certain studies. We found that the most 
frequent lesions detected on HRCT scans were pulmonary nodules 
with a prevalence rate of 31.2%. In line with our study, the preva-
lence of pulmonary nodules was reported as 28% by Perez et al.[14] 
In a study of 63 RA patients with pulmonary involvement, the preva-
lence of pulmonary nodules on HRCT scans was reported as 49% 
by Tanaka et al.[15] Although it has been reported in the literature that 
ILD is the most common pulmonary involvement in RA, honeycomb-
ing and ground glass images, which are signs of ILD, were found 
less frequently in our patients than reported before. The reason for 
this may be that our patients did not have findings previously shown 
to predict ILD (male gender predominance, advanced age, long dis-
ease duration, and smoking).[16–18] The disease duration of our pa-
tients was short (50.23±10.48 years), 78% of them were women and 
the smoking rate was low. In addition, pulmonary nodules can be de-
tected incidentally in population. It cannot be proven that all nodules 
seen in our patients are associated with RA.

Rheumatoid pulmonary nodules can be highly variable in appear-
ance: They can be single or multiple, range in size from 0.5 to 7 cm, 
rarely with calcification, tend to be peripheral, subpleural, or pleural, 
and cavitation may be seen.[19] In our patients, most of the pulmonary 
nodules were localized subpleural.

Although ILD can occur as part of RA pulmonary involvement, 
pulmonary fibrosis has been also related with MTX; a condition also 
known as MTX-pneumonitis (M-pneu). M-pneu, usually has an acute/
subacute course (usually observed within the 1st year of treatment) 
characterized by non-specific interstitial pneumonia with ground-glass 

and/or reticular opacities in HRCT.[20] Although, approximately 80% of 
our patients were using MTX, none of them had clinical and radiologi-
cal findings suggestive of M-pneu in the differential diagnosis.

Bronchiectasis that is detected on HRCT may be either associ-
ated with RA or may develop secondary to the pulmonary infections 
due to the immunosuppressive effects of the medications used in 
the treatment of RA. In line with the previous studies, the prevalence 
of bronchiectasis was found as 25% in our study.[12,15] The pleural 
involvement is one the most common manifestations of RA-LD. In 
our study, the rate of pleural involvement was found as 18.8%. Our 
results, as well as the results of the previous studies indicate that 
the current diagnostic modalities are not adequate to detect pleural 
involvement in RA. We showed that parenchymal disease is the most 
common pattern (78.1%) on HRCT of the patients with RA-LD, as 
previously emphasized by many researchers.

PFTs are useful in determining the severity of the pulmonary 
restrictive disorders. Spirometry is the most common used lung 
function test, followed by diffusing capacity of the lungs for carbon 
monoxide (DLCO). Previously, it was reported that a decreased 
DLCO value was an independent predictor of ILD development in 
RA.[21] Test results were within normal limits in approximately 50% 
of our patients who underwent PFTs. Because in our study, the 
rate of ILD was relatively lower than the previous ones. Further-
more, DLCO could not be performed due to technical inadequa-
cies. Although pulmonary involvement in RA is usually associated 
with symptoms such as cough, shortness of breath and expecto-
ration, some patients may be asymptomatic. The rate of asymp-
tomatic patients was 25% in our study. The results of our study 
did not indicate any statistically significant association between the 
presence of certain pulmonary lesions on HRCT scans and respi-
ratory symptoms. In the evaluation of the relationship between the 
pulmonary involvement and clinical and laboratory findings in RA, 
various parameters may be investigated as risk factors. These risk 
factors include RF, subcutaneous nodules, disease severity scales, 
anti-rheumatic agents, and immunological markers of disease 
severity such as HLA-DR4. Pérez-Dórame et al.[22] found a corre-
lation between RA disease activity and ground-glass appearance 
in the HRCT. However, any significant relationship was not found 
between the pulmonary involvement and rheumatoid disease activ-
ity indexes, inflammatory parameters, or sex in many studies in the 
literature. In line with the literature, no relationship was found be-
tween the pulmonary lesion detected on HRCT scans and DAS-28 
index, RF, CRP, ESR, or medications in our study. However, these 
findings may be due to the small number of patients and retrospec-
tive design, which are the main limitations of our study.

Detection of lung involvement is important for determining the 
prognosis and treatment protocol, as the delay in diagnosis of RA-
LD increases mortality in RA.[23] Our study demonstrated that HRCT 
should be considered in every patient in the presence of pulmonary 
symptoms or a pulmonary lesion on chest X-ray. In addition, it should 
be kept in mind that pulmonary nodules may be seen frequently 
in young and female RA patients. Patients with RA should also be 
well evaluated in terms of pleural involvement. There is a need for 
prospective studies investigating the diagnostic methods, clinical and 
laboratory findings that predict lung involvement, especially for non-
ILD patterns, in RA patients.
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