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Abstract
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Our study involved reviewing the HRCT results of 20 known RA
patients which were referred to the radiology department of kasr Al-Aini.
Using HRCT findings we were able to detect the forms of pulmonary
involvement in these patients which mainly took 2 forms: either airway
disease in the form of hyperinflation, bronchiectasis, mosaic perfusion,
and bronchial wall thickening or ILD in the form of GGO, reticulations,
and cysts We concluded that the role of HRCT imaging in the evaluation
and diagnosis of patients with intra-thoracic manifestations of RA is

central, being accurate and non-invasive.
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Figure (1)

Components of the lung interstitium. Taken together, the
peribronchovascular interstitium and centrilobular interstitium
correspond to the “axial fiber system”. The subpleural interstitium and
interlobular septa correspond to “peripheral fiber system.” The
intralobular interstitium is roughly equivalent to the “septal fibers”.
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Figure (2)

Pulmonary lobular anatomy. A: Pulmonary lobules that are irregularly
polyhedral or conical in shape are often visible on the surface of the
lung, as shown in this diagram of five lobules visible on the posterior
surface of the left lung. B: Lobules are supplied by small bronchiolar
and pulmonary artery branches, which are central in location, and are
variably marginated by connective tissue interlobular septa that
contain pulmonary vein and lymphatic branches.
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Figure (3)

The pulmonary lobule. The conducting centrilobular bronchioles
supply the basic units of the lung, known as pulmonary lobules. As
the name implies, note that the centrilobular bronchioles and their
accompanying pulmonary artery branches enter at the center of the
lobule. By contrast, branches of the pulmonary veins and lymphatics
are located at the margins of the lobule, within the interlobular septa.

12

Figure (4)

Normal lobular anatomy. HRCT (-700/1,000 HU) at two levels (A, B)
in a normal subject shows artery branches extending to within 1 cm of
the pleural surface. The arteries do not reach the pleura.
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Figure (5)

(A-F) Right sided bronchial anatomy, illustrated using Boyden’s
numbering system. Selected axial images through the right bronchial
tree demonstrate the right main bronchus (RMB), right upper lobe
bronchus (RULB), apical (B1), anterior (B2), and posterior (B3)
segmental bronchi of right upper lobe; bronchus intermedius (Bl);
right middle lobe bronchus (RMLB); medial (B4) and lateral (B5)
segments of right middle lobe, superior (B6); and the medial basal
(B7), anterior basal (B8), lateral basal (B9), and posterior basal (B10)
segments of right lower lobe.

18

Figure (6)

(A-F) Left sided bronchial anatomy, illustrated using Boyden’s
numbering system. Selected axial images through the left bronchial
tree demonstrate the left main bronchus (LMB), left upper lobe
bronchus (LULB), apical (B1), anterior (B2), and posterior (B3)
segmental bronchi of left upper lobe; lingular bronchus (LB) superior
(B4) and inferior (B5) segments of lingula; left lower lobe bronchus
(LLLB); superior (B6), medial basal (B7), anterior basal (B8), lateral
basal (B9), and posterior basal (B10) segments of left lower lobe. B7
and B8 are often combined into a single bronchus supplying the
anteromedial segment of left lower lobe.
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Figure (7)

Normal appearances of large bronchi and arteries photographed with
window settings of -700/1,000 HU. The diameters of vessels and their
neighboring bronchi are approximately equal. The outer walls of
bronchi and pulmonary vessels are smooth and sharply defined.
Bronchi are usually invisible within the peripheral 2 cm of lung,
despite the fact that vessels are well seen in this region.
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Value of prone HRCT imaging. (A) Axial supine HRCT images
shows opacity in the posterior lungs (arrows), which could represent
either dependent density (atelectasis) or pulmonary inflammation. (B)
Axial prone HRCT image shows complete resolution of the posterior
opacity, indicating that it represented atelectasis.
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Figure (9)

Value of prone HRCT imaging. (A) Axial supine HRCT images show
reticular opacity in the posterior lungs (arrows), which could represent
either dependent density (atelectasis) or pulmonary inflammation or
fibrosis. (B) Axial prone HRCT image shows persistence of the
posterior reticular opacities (arrows), consistent with the presence of
pulmonary inflammation or fibrosis.
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Figure (10)

Axial unenhanced CT image obtained in a 55-year-old man with RA
shows diffuse right pleural thickening with a small amount of pleural
effusion (arrows). Diffuse thickening of the pericardium is also seen.
HRCT images (not shown) obtained with lung window settings
showed no substantial pulmonary abnormalities.
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Figure (11)

Axial HRCT image obtained in a 56-year-old woman with RA shows
cystic bronchiectasis in the superior segment of the right lower lobe
(arrows) and a mosaic pattern of attenuation.
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Figure (12)

Axial HRCT image obtained in a 70-year-old man with RA and
progressive dyspnea shows typical features of UIP: peripheral
reticular abnormalities in the lower lobes with associated traction
bronchiectasis and bronchiolectasis, honeycomb cysts, and
architectural distortion.
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Figure (13)

UIP in RA. A and B, Coronal and axial CT images show typical
pattern of basal predominant, peripheral predominant reticular
abnormality, and honeycombing.
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Figure (14)

Acute exacerbation of UIP in a patient with RA. HRCT image (A)
demonstrates typical findings of UIP characterized by peripheral
reticulation, pulmonary architectural distortion, and minimal
subpleural honeycombing, without the presence of GGO. HRCT
image (B) acquired two months later, when the patient presented with
respiratory failure in the absence of precipitating factors, such as
respiratory infection, cardiac decompensation or use of medication,
demonstrates extensive areas of GGO and inter- and intra-lobular
septa thickening (“crazy paving” pattern), and tortuous and irregular
bronchi. These abnormalities correspond to findings of acute
idiopathic pulmonary injury (diffuse alveolar damage) in a patient
with pulmonary fibrosis and collagen vascular disease.
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Figure (15)

Pattern of UIP in a patient with RA. Axial (A) and coronal (B) HRCT
images demonstrate findings of architectural distortion with
peripheral reticulation and honeycombing (arrows) intermingled with
relatively normal areas of pulmonary parenchyma. Note the more
extensive involvement of the lung bases in (B).
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Figure (16)

Transverse thin-section CT scan obtained at level of lower lobe of
right lung in 64-year-old woman with biopsy-proved NSIP. GGO and
reticulation are seen in subpleural areas of lower lobe of right lung.
Honeycombing is not seen; traction bronchiectasis (arrows) is present.
Chest radiologists classified this CT pattern as NSIP.
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Figure (17)

Pulmonary hypertension in a 27-year-old woman with RA.
Unenhanced axial CT image depicts enlargement of the pulmonary
artery trunk and a substantial amount of pericardial effusion (arrows)
in the anterior superior aortic recess.
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Figure (18)

Airway abnormalities in a patient with RA. HRCT images (A, B)
demonstrate dilated bronchi (arrows on B) and signs of small airway
involvement (bronchiolitis obliterans) characterized by areas of
decreased attenuation and vascularity with blood flow redistribution
to non-involved regions resulting in a pattern of mosaic perfusion
(attenuation).
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Figure (19)

Axial HRCT image obtained in a 36-year-old woman with RA
demonstrates multiple centrilobular GGO in the upper lung lobes,
which were diagnosed as follicular bronchiolitis at subsequent
bronchoscopy with transbronchial biopsy.
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Figure (20)

Follicular bronchiolitis. Thin-section (1.5-mm-collimation) CT scan
in a 24-year-old woman with RA demonstrates nodules (arrows) in a
peribronchovascular distribution. The nodules measure between 3 and
10 mm in diameter.
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Figure (21)

Axial HRCT images obtained in a 37-year-old man with RA show
rheumatoid pulmonary disease diagnosed at CT-guided transparietal
lung biopsy. (a) Lung window CT image shows multiple nodules with
irregular contours (arrows), including two nodules with cavitation. (b)
Soft-tissue window CT image shows calcification in one of the lung
nodules.
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Figure (22)

Methotrexate toxicity in a patient with RA. CT shows patchy basal
GGO and reticular abnormality.
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Figure (23)

Myecobacterial infection (Mycobacterium avium complex) in a patient
with RA treated with infliximab. CT shows large irregular cavities
and 2 non-cavitary nodules.
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Rheumatoid arthritis (RA) is a common collagen vascular disease that affects
1-2% of the general population. It occurs more often in women than in men
(female-to-male ratio, 3:1), with the highest incidence occurring between the ages
of 25 and 50 years. In nearly 50% of patients with RA, there is some form of extra-
articular involvement in the disease process. Lung disease is the second most
common cause of death (18% of patients with RA), after infection (Capobianco et
al., 2012).

Although RA is more common in women, respiratory disease more commonly
develops in men. Respiratory symptoms are often absent, or non-specific such as

dyspnoea and chronic cough (Mayberry et al., 2013).

Although pulmonary infection and/or drug toxicity are frequent complications,
lung disease directly associated with the underlying RA is the most common. RA
associated lung disease includes: interstitial lung diseases (ILD) such as usual
interstitial pneumonia (UIP), nonspecific interstitial pneumonia (NSIP), organising
pneumonia (OP), and diffuse alveolar damage (DAD); airway diseases such as
bronchiectasis and bronchiolitis; pleuritis; pulmonary vascular disease; and

rheumatoid nodules (Brown, 2007).

Knowledge of the main chest imaging findings and understanding of the major
associated complications are crucial for adequate disease management
(Capobianco et al., 2012).

Chest radiography represents the imaging method most frequently utilized in
the initial evaluation of intra-thoracic manifestations of RA. Chest radiography,
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however, has low sensitivity and specificity. High-resolution computed
tomography (HRCT) can provide additional information about lung involvement in
RA and may be especially helpful for differentiating specific disease patterns in the
lung (Gotway et al., 2005).

HRCT is known to provide the best correlation with histologic findings and can
provide a confident diagnosis without the need for surgical biopsy (Mayberry et
al., 2013).

HRCT has become a valuable tool for the evaluation of patients with diffuse
pulmonary diseases. HRCT is now widely recognized as more sensitive and
specific than chest radiography for the assessment of such patients, and it has been
integrated into the diagnostic algorithms for the assessment of a number of diffuse
lung processes, most notably the interstitial pneumonias, and obstructive lung
diseases. Furthermore, HRCT has become a front-line test for the evaluation of
patients with a number of very common clinical complaints, including patients

with chronic cough and dyspnea (Gotway et al., 2005).

HRCT is the method of choice for assessment of pulmonary abnormalities in
RA, offering the best correlation with histologic findings, disease severity,
prognosis, evaluation of disease progression, and differential diagnosis
(Capobianco et al., 2012).
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The aim of this study is to evaluate the HRCT findings in patients with

pulmonary complications of RA.
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