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 Respiratory bronchiolitis (RB), first described in 1974 [1], is found nearly exclusively in 

cigarette smokers. The most characteristic features of the disease are accumulations of 

tan-brown macrophages in the lumen of the respiratory bronchiole and adjacent alveoli, 

along with mild chronic inflammation in the wall of respiratory bronchioles, which are 

associated with slight fibrosis, smooth muscle hypertrophy, and thickening of the adjacent 

alveolar walls [2]. RB is of little clinical significance in the vast majority of cases [1, 3, 4], 

however, in a small number, symptomatic interstitial lung disease may occur in association 

with the condition, which has been termed respiratory bronchiolitis-associated interstitial 

lung disease (RB-ILD) [5, 6]. RB-ILD is now recognized as a clinical and histological 

entity that is different from other types of idiopathic interstitial pneumonia (IIP) [7], though 

it is considered to be difficult to distinguish from desquamative interstitial pneumonia 

(DIP) clinically and pathologically [8, 9, 10, 11, 12, 13]. 

 Several reports have indicated that RB-ILD is improved by smoking cessation and 

corticosteroid administration with or without immunosuppressive agents [5, 6, 9, 12, 15, 

16, 17], and patients with RB-ILD have shown subjective and objective improvements 

with smoking cessation only [5, 15]. However, there are no known studies that have 



 4

assessed those improvements sequentially using high resolution computed tomography 

(HRCT) findings and respiratory function test results after smoking cessation alone. Other 

reported cases of RB-ILD showed an unchanged or deteriorated condition in spite of 

smoking cessation and corticosteroid therapy [9, 12]. Further, HRCT findings in patients 

with RB-ILD, which include mainly centrilobular nodules and ground-glass attenuation, 

with occasional linear-reticular patterns and rarely honey-combing, are non-specific and 

varied [9, 13, 16, 18], and the results of respiratory function tests are also variable in 

published reports [9, 12, 16]. Further, little is known regarding what kind HRCT and 

respiratory functional abnormalities are improved or unchanged by smoking cessation with 

or without corticosteroid therapy, Also, it remains unclear whether RB-ILD has 

components of interstitial lung diseases other than RB. 

 In the present study, we investigated the changes in HRCT findings and pulmonary 

function test results in RB-ILD patients after smoking cessation without corticosteroid 

therapy. In addition, to clarify the significance of each abnormal HRCT finding in the 5 

RB-ILD patients, we attempted to determine how pathological abnormalities were 
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represented by improved or unchanged HRCT findings following smoking cessation, with 

linking them to changes in pulmonary function test results. 

 

MATERIALS AND METHODS 

Patients 

 Among patients who underwent a surgical lung biopsy (SLB) for a pathological diagnosis 

of interstitial lung disease (ILD) between 1999 and 2004 at the National Hospital 

Organization Fukui Hospital, 5 cases diagnosed with RB-ILD were examined (Table 1). 

Each patient was a heavy smoker at the time of diagnosis. We were unable to identify any 

clinical or serological evidence of underlying connective tissue disease, or significant 

family history in any of the patients. One patient (Case 3) had an occupational history of 

stone drilling and shaping, however, the period of that employment was approximately 5 

years and the patient had stopped working 17 years prior to the diagnosis. All patients 

suffered from an insidious onset of cough that continued for 20 to 60 months (30.8 ± 16.8 

months, mean ± SD), while 3 had an insidious onset of dyspnea on exertion and 2 had 

sputum. HRCT, respiratory function, and broncho-alveolar lavage (BAL) examinations 
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were performed within a few days before a surgical lung biopsy. Each patient showed a 

reduction in carbon monoxide diffusing capacity (DLco), whereas blood gas analysis 

results were within normal limits. All had BAL findings that showed an increase in the 

number of macrophages. Each of the 5 patients was diagnosed as having RB-ILD based on 

the presence of RB in biopsy specimens, along with clinical and radiographic evidence of 

interstitial lung disease. 

 Following the diagnosis of RB-ILD, all patients stopped smoking, following our 

recommendations, and none received corticosteroid therapy. The follow-up periods ranged 

from 15 to 62 months (46.4 ± 20.8 months). The present study was conducted 

retrospectively. 

 

Methods 

 We investigated the initial HRCT findings and CT-pathologic correlations based on the 

records of 5 patients diagnosed with RBILD. We compared clinical symptoms, respiratory 

function test results, and HRCT findings that were obtained at the initial observation, 

during the follow-up period, and at the final observation. The outcome of each clinical 
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course was assessed using the criteria of the International Consensus Statement of the 

American Thoracic Society (ATS)/European Respiratory Society (ERS) [19].  

Scoring of HRCT features 

 We scored HRCT abnormalities using visual and semiquantitative methods, as reported 

previously [20, 21]. The right and left lungs were divided into 3 zones each, with the upper 

zone considered to be at and above the aortic arch, the middle zone between the aortic arch 

and inferior pulmonary vein, and the lower zone below the inferior pulmonary vein. The 

CT features included ground-glass opacity, centrilobular nodules, intraloblar fine 

linear-reticular opacity and emphysema. Each of the patterns was scored on a scale of 0 to 

4, which represented zonal involvement of 0%, 1% to 25%, 26% to 50%, 51% to 75%, and 

more than 75%, respectively. The average score for HRCT abnormalities in each zone was 

calculated by averaging the score of each section in each zone, and then by averaging the 

mean score for the right and that left lungs. The overall score for HRCT abnormalities was 

calculated by averaging the score of each section of the right and left lungs, then by 

averaging the mean scores for the right and left lungs 

Statistical Analysis 
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 A paired t test was used to analyze the differences in overall scores for each HRCT 

abnormality, as well as to analyze the differences between the pulmonary function test 

results and scoring results of each HRCT abnormality before and after stopping smoking. 

Spearman rank correlation coefficients were used to determine the association between the 

initial scoring result of each HRCT abnormality and the initial results of pulmonary 

function testing, as well as to determine the associations between the changes in each 

pulmonary function test result and the changes in each HRCT scoring result following 

smoking cessation. 

 

RESULTS 

Initial HRCT findings 

 The major findings for the 5 RB-ILD cases, which were remarkable in each patient, were 

(a) centrilobular micronodules smaller than 3 mm that were mostly well-defined and of 

high-density; (b) larger nodules that were mainly ill-defined and hazy in appearance 

(ground-glass attenuation), with centrilobular distribution; and (c) areas of ground-glass 

attenuation (Fig. 1a). The superimposition of centrilobular nodules on ground-glass 
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opacity was notable in each case. In addition, minor findings included (a) bronchial wall 

thickening (n = 5); (b) emphysema (n = 3) (Fig. 3a); (c) intralobular fine linear-reticular 

opacity (n = 3) (Fig. 2a, 3a); (d) areas of hypoattenuation (n = 3); and (e) traction 

bronchiolectasis (n = 1). Bronchial wall thickening observed in all cases, though it was not 

prominent. Emphysema, intralobular fine linear-reticular opacity, and areas of 

hypoattenuation findings were partial, if observed. No expiratory HRCT examinations 

were performed with the patients. 

 CT-pathologic correlations 

 Centrilobular micronodules (< 3 mm) on HRCT images (Fig. 1a, 2a) corresponded to 

findings of mucin and accumulation of macrophages packed in bronchioles (Fig. 1c. d), or 

bronchiolar fibrosis (Fig. 2c, d). Larger nodules (> 3 mm) on HRCT images corresponded 

to peribronchial inflammation/fibrosis with an accumulation of macrophages within the 

alveolar air space. These lesions often accompanied scant alveolar inflammation in a 

neighboring area or accumulation of macrophages within the alveolar air space (Fig. 1c, 

2c), and accounted well for nodules that had an ill-defined or hazy appearance.  
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 Histologic sections, taken from affected lesions with ground-glass opacity, showed areas 

of macrophage accumulation within the alveolar air space and mild alveolar 

fibrosis/inflammation. These pathologic lesions in our RB-ILD patients had a patchy and 

centrilobular distribution (Fig. 1c, 2c), but were not diffuse, and likely indicated a slightly 

increased attenuation as depicted by HRCT (Fig. 1a, 2a). In addition, mucin and an 

accumulation of macrophages packed in the bronchioles or centrilobular fibrosis were seen 

within the lesions with patchy distribution, which accounted for the superimposition of 

centrilobular nodules on the areas of ground-glass opacity revealed by HRCT. Further, 

intralobular liner-reticular opacity shown by the HRCT (Fig. 2a) corresponded to fibrosis 

that involved the alveolar septa, including subpleural microcystic fibrosis (Fig. 2c).  

Initial HRCT scores (Table 2) 

 The overall score for the centrilobular nodules was significantly higher than that of any 

other. The ground-glass opacity overall score was significantly higher than that of 

intralobular linear-reticular opacity and emphysema. With ground-glass opacity, 

centrilobular nodules, and intralobular linear-reticular opacity, scores were highest in the 

lower zone and lowest in the upper. On the other hand, the emphysema score was highest in 
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the upper zone and lowest in the lower. The overall scores from the initial HRCT 

examinations were not statistically correlated with any of the initial pulmonary function 

test results (data not shown). 

Clinical course and changes in respiratory function test results 

 Most symptoms in the patients disappeared gradually after smoking cessation. In the 

follow-up respiratory function tests, DLco alone was significantly improved. Arterial 

oxygen pressure also improved significantly, though it was slightly decreased initially 

(Table 3). 

Changes in HRCT findings following smoking cessation 

 Ground-glass opacity and centrilobular nodules were improved significantly in all cases 

(Fig. 1, 2, 3), however, the abnormalities partially remained, and were varied in each 

individual. The intralobular fine linear-reticular patterns remained unchanged (Fig. 3). 

Emphysema and traction bronchiolectasis also remained unchanged, though they became 

difficult to recognize on the HRCT images, because the areas of ground-glass opacity, 

which provided background density and accentuated those abnormalities, were decreased 

(Fig. 3). Further, bronchial wall thickening and areas of hypoattenuation did not change 
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significantly following smoking cessation. As for the scoring results, scores for the 

centrilobular nodules and ground-glass opacity were decreased significantly, while those 

for linear-reticular opacity and emphysema were not changed (Table 3). 

Correlation between changes in HRCT scores and pulmonary function test results 

following smoking cessation (Table 4) 

 The change in score for the centrilobular nodules was significantly negatively correlated 

with the change in DLco (P = 0.03) (Fig. 4a), while the change in score for ground-glass 

opacity tended to be negatively correlated with the change in DLco (P = 0.06). However, 

the change in score for the centrilobular nodules was not correlated with the change in 

PaO2 (Fig. 4b) and the change in DLco was not correlated with the change in PaO2 (data 

not shown). In addition, there were no correlations between baseline DLco % pred and 

change in DLco % pred or between baseline PaO2 and change in PaO2 (Fig. 4c, d). 

 

DISCUSSION 

 The HRCT findings and CT-pathologic correlations in our study are similar to those 

reported previously [9, 13, 16, 18, 22]. All 5 of our patients with RB-ILD showed clear 
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improvements of abnormalities on HRCT images, as well as clinical symptoms and results 

of pulmonary function tests, following smoking cessation without corticosteroid therapy. 

The present results indicate that the most fundamental HRCT findings for RB-ILD are 

centrilobular nodules, ground-glass attenuation, and superimposition of these 2 findings, 

which correspond to the pathological findings of RB. Further, pathological findings 

associated with RB can be improved by smoking cessation and such improvement leads to 

improvements in clinical symptoms, HRCT abnormalities, and pulmonary function test 

results. In a longitudinal follow-up study of patients with smoker�s lung [23], ground-glass 

attenuation and ill-defined micronodules on HRCT images were reduced in some of those 

who had stopped smoking. That reduction of abnormalities in patients with subclinical RB 

was considered to be essentially the same as in our cases of clinical RB-ILD. However, it is 

difficult to objectively distinguish between RB and RB-ILD using HRCT or pathological 

findings alone, without an evaluation of clinical symptoms or respiratory function tests 

[24]. 

 Visual and semiquantitative methods of scoring HRCT abnormalities are useful to 

investigate the relationships between HRCT abnormalities and the respiratory function test 
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results, as well as to evaluate the progression of disease and response to treatment [25]. The 

results of respiratory function tests in RB-ILD patients vary in published reports [9, 12, 

16]. In our patients, there was no significant relationship between the score of initial 

abnormalities on HRCT and results of initial pulmonary function tests. It is likely that 

RB-ILD patients have some degree of emphysema or pulmonary fibrosis, thus the results 

of pulmonary function tests vary depending on those components. However, DLco in 

respiratory function tests and scores for the centrilobular nodules and ground-glass opacity 

on HRCT were improved significantly following smoking cessation in all of the present 

RB-ILD patients. Further, the change in DLco was significantly negatively correlated with 

the change in score for centrilobular nodules on HRCT and tended to be negatively 

correlated with that of ground-glass opacity on HRCT. Therefore, we believe that the 

improvement in DLco in the present patients reflected improvement of the centrilobular 

nodules and ground-glass opasity on HRCT following smoking cessation. Nevertheless, 

thus issue should be clarified by investigating a greater number of subjects.  

 In contrast, the change in PaO2 was not significantly correlated with the change in score of 

centrilobular nodules on HRCT, though that was improved significantly after smoking 
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cessation. The decrease in PaO2 may not have been only due to the decrease in DLco, but 

also because of the involvement of an airway obstruction or inflammation, though the 

values for obstructive disturbance in all 5 patients were minimal. We consider that if the 

study with a larger population, a correlation would be seen between changes in PaO2 and 

the same HRCT score. And the improvement in FEV1.0/FVC would become significant. 

An additional study with a larger cohort is needed to clarify this issue. 

 RB-ILD is difficult to distinguish from desquamative interstitial pneumonia (DIP) [8, 9, 

10, 11, 12, 13]. In our patients, inflammatory- and mild fibrotic-lesions were limited in the 

centrilobular lesions with patchy distribution observed, though subpleural mild fibrotic 

cystic changes were occasionally associated. Pathological features of DIP, such as diffuse 

alveolar wall thickening and accumulation of macrophages in the alveolar space, were not 

noted in any of the biopsy specimens from the present 5 patients. In addition, the HRCT 

findings were considered to be different from those of DIP, because HRCT features of DIP 

include mainly ground-glass opacity and scarce centrilobular nodules [13, 26]. The present 

HRCT findings resembled those of subacute hypersensitivity pneumonitis or flock 

worker�s lung rather than DIP and the same characteristic HRCT features have been 
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reported in previous articles [27, 28]. Further, the BALF findings in our patients were 

different from those of DIP, which often reveal an increased number of lymphocytes or 

neutrophils [24, 29]. 

 Originally, RB was postulated to be a precursor of centriacinar emphysema [1]. In a study 

of serial HRCT findings in smokers, it was reported that profuse micronodules on HRCT 

images had been replaced by emphysema in some of the subjects [23], though Wells et al. 

[14] noted that those observations should require reproduction with a larger patient cohort. 

In the present cases of smoking cessation, no replacement of centrilobular nodules with 

emphysema was observed. In the initial HRCT images of our patients, the scores for 

centrilobular nodules, ground- glass opacity, and intralobular linear-reticular opacity were 

increased in the order of upper zone, middle zone, and lower zone, whereas the scores for 

emphysema were decreased in that order. Thus, RB might develop to pulmonary fibrosis 

rather than emphysema, however, a study with a larger number cases is needed to clarify 

that notion. 

 It is known that some cases of RB-ILD show an unchanged or deteriorated condition after 

smoking cessation and corticosteroid therapy [9, 12]. RB has been found in subjects many 
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years after stopping smoking [11]. In the present study, lesions partly remained after 

smoking cessation with some variation among the individual patients. The degree of 

improvement shown by HRCT may depend on the period of time following smoking 

cessation and intensity of inflammation/fibrosis. A previous study noted that when 

findings in patients diagnosed with RB-ILD are not compatible with RB on HRCT images 

or in biopsy specimens, they may be determinant and those of RB only incidental [9]. 

RB-ILD patients with more advanced lung fibrosis may not improve significantly by 

smoking cessation alone. Although all of the present patients had a small amount of 

emphysema or lung fibrosis, we believe that they showed characteristic features of 

RB-ILD.  

 Although we have occasionally treated patients who show clinical and radiological 

findings similar to those in the present study, we do not usually recommend a surgical lung 

biopsy, because the symptoms in most are not severe. The present patients agreed with our 

recommendation of a surgical lung biopsy for diagnosis and stopped smoking after being 

informed of the results. We believe that we were able to confirm smoking cessation by 
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interviewing the patients and their family members, as well as by the improvements seen, 

though cotinine assays were not performed. 

 In summary, we followed 5 RB-ILD patients for a range of 15 to 62 months (46.4 ± 20.8 

months) after smoking cessation. We found that clinical symptoms, respiratory functional 

abnormalities, and HRCT abnormalities in those patients were improved by smoking 

cessation alone, and concluded that ground-glass opacity and centrilobular nodules as 

shown by HRCT, representing pathological RB, can be improved by stopping a smoking 

habit. However, findings of fibrosis, which may represent other forms of ILD, were not 

improved. It remains unclear whether RB advances to emphysema or other forms of 

interstitial lung diseases, and whether there is another pathological factor of RB-ILD in 

addition to smoking. 
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Table 1. − Clinical findings, pulmonary function test results, and broncho-alveolar lavage findings for 

5 patients with RB-ILD 

                                                      Case no. 

            1     2    3    4    5 

Age at diagnosis (yrs)      41     51    64    49    48 

      Sex      M     F    M    M    M 

Smoking (pack-yrs)      30     32    40    28    56 

Occupational exposure      No     No Drilling and     

shaping of stone 

   No   No 

Symptoms    Cough    Cough Cough, DOE   Cough,  

 sputum 

  Cough, 

sputum, DOE 

Duration of symptoms  

   months 

     20     30    24   20    60 

Basal crackles      No     No    Yes   No    No 

Clubbing      No     No    No   No    No 

Underlying disease      No  Hyperlipidemia    No   No    No 

Pulmonary function      

    VC % pred     103.2    108.2   123.1   127.1   101.1 

    FEV1/FVC %      98.8     86.9    71.7    79.3    97.1 

    DL,co % pred      68.4     42.2    29.2    53.6    67.8 

    Pa,O2 mmHg      83.4     83.5    77.9    74.0    80.2 

Bronchoalveolar lavage 

fluid findings 

     

   Cell counts × 104•mL−1      22     50    28    48    18 

   Macrophages %     82.3    96.9   87.9   86.7   95.0 

   Neutrophils %      3.8     1.4    1.8    1.0    1.0 

   Eosinophils %      3.4     0.0    0.0    9.0    2.0 

   Lymphocytes %     10.5     1.7   10.3    3.3    2.0 

   CD4/8     1.43    0.42   0.40   0.64   1.83 

DOE: dyspnea on exertion; VC: vital capacity; % pred: percent predicted; FEV1: forced expiratory volume; 

FVC: forced vital capacity; DL,co: diffusion capacity of the lung for carbon monoxide; Pa,O2: arterial 

oxygen tension. 



 26

 

Table 2. � Scores for initial HRCT abnormalites in 5 RB-ILD patients 

 

Shown are abnormality scores for each zone and overall (mean ± SD). 

* The overall score for the centrilobular nodules was significantly higher than that of any other. (P < 0.01) 

� The overall score for ground-glass opacity was significantly higher than that of intralobular 

linear-reticular opacity and emphysema. (P < 0.05)

 Ground-glass opasity Centrilobular nodules Intralobular linear-reticular 

      opasity 

Emphysema 

Upper zone    1.09 ± 0.23    1.78 ± 0.61     0.00 ± 0.00  1.04 ± 0.82 

Middle zone    1.37 ± 0.25    2.42 ± 0.44     0.17 ± 0.28  0.54 ± 0.42 

Lower zone    1.76 ± 0.53    2.58 ± 0,57     0.65 ± 0.51  0.38 ± 0.48 

Overall    1.42 ± 0.25 �    2.29 ± 0.26 *     0.27 ± 0.24  0.54 ± 0.43 
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Table 3. � Changes in pulmonary function results and scores for each HRCT abnormality in 5 

RB-ILD patients 

 

VC: vital capacity; % pred: percent predicted; FEV1: forced expiratory volume; FVC: forced vital capacity; 

DL,co: diffusion capacity of the lung for carbon monoxide; Pa,O2: arterial oxygen tension 

 Before smoking cessation After smoking cessation p value 

VC % pred    112.5 ± 11.8    109.4 ± 9.0  0.22 

FEV1/FVC %    86.8 ± 11.6    91.6 ± 6.1  0.23 

DLco % pred    52.2 ± 16.9    75.9 ± 18.4  0.03 

PaO2 mmHg    79.8 ± 4.0    86.0 ± 3.5  0.02 

Score for ground-glass opasity    1.42 ± 0.25    0.59 ± 0.19  0.03 

Score for centrilobular nodules    2.29 ± 0.26    0.67 ± 0.15  0.004 

Score for linear-reticular opasity    0.28 ± 0.24    0.27 ± 0.24  0.62 

Score for emphysema     0.55 ± 0.43    0.59 ± 0.42  0.43 
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Table 4. � Correlations between changes in HRCT scores and pulmonary function test results 

 Change 

in DLCO 

Change 

in VC % 

Change in 

FEV1/FVC 

Change 

in PaO2 

  r (p)  r (p)  r (p)  r (p) 

Change in HRCT score for 

ground-glass opasity 

 -0.88  

 (0.06) 

 0.80  

 (0.11) 

 -0.45 

 (0.48) 

 -0.49  

 (0.44) 

Change in HRCT score for 

centrilobular nodules 

 -0.91  

 (0.03) 

 0.54  

 (0.38) 

 -0.17 

 (0.81) 

 -0.59 

 (0.34) 

Changes in HRCT score for 

intraloblar linear-reticular 

opasity 

 -0.59  

 (0.33) 

 0.73 

 (0.16) 

 -0.57  

 (0.36) 

 -0.05  

 (0.94) 

Changes in HRCT score for 

emphysema 

 0.28  

 (0.68) 

 -0.39  

 (0.55) 

  0.38 

  (0.57) 

 0.64 

 (0.28) 

VC: vital capacity; % pred: percent predicted; FEV1: forced expiratory volume; FVC: forced vital capacity; 

DL,co: diffusion capacity of the lung for carbon monoxide; PaO2: arterial oxygen tension; 

 

 

Fig. 1. − Changes in HRCT findings and pathological findings in a patient with RB-ILD 

(Case 1). a) HRCT image taken at the time of biopsy, showing centriloblar micronodules 

(short arrows), centrilobular larger nodules (arrows), and ground-glass opacity. 

Centriloblar micronodules and centrilobular larger nodules are superimposed on areas of 

ground-glass opacity. The biopsy site is shown by arrowheads. The pathological findings 

for this site are shown in c and d. b) HRCT image taken 2 years after diagnosis showing 

significant improvements in ground-glass opacity, centrilobular nodules, and their 

superimposition. Scarring from the surgical lung biopsy is shown by arrowheads. c) 
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Image of specimen sampled from lesion shown by arrowheads in a. Mild peribronchiolar 

inflammation and fibrosis in centrilobular lesions are shown (arrows). The enlarged 

figure in the quadrilateral section is shown in d (Hematoxylin and eosin staining, 2 X 2.5; 

internal scale bars = 400 µm). d) Mucin and macrophages are shown packed in the 

bronchiole (arrows). Adjacent alveoli containing pigmented alveolar macrophages, along 

with mild peribronchiolar inflammation and fibrosis, are also shown (Hematoxylin and 

eosin staining, 10 X 2.5; internal scale bars = 400 µm). 
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Fig. 2. − Changes in HRCT findings and pathological findings in a patient with RB-ILD 

(Case 2). a) HRCT image taken at the time of biopsy showing ground-glass opacity, 

centrilobular micronodules (arrows), and their superimposition. In addition, intralobular 

fine linear opacity can be seen in the subpleural lesions (arrowheads). This lesion was 

sampled by the surgical lung biopsy and pathological findings from the biopsy site are 

shown in c and d. b) HRCT image taken 5 years after diagnosis showing significant 

improvement in ground-glass opacity, centrilobular nodules, and their superimposition. 

Scarring from the surgical lung biopsy is shown by arrowheads. Areas of intraloblar fine 

linear opacity initially observed were removed during the surgical lung biopsy procedure. 

c) The sampling site of this specimen is shown by the arrowheads in a. Mild 

peribronchiolar inflammation and fibrosis in centrilobular lesions are shown (arrows). 

Subpleural microcystic fibrotic changes are also noted (arrowheads). The enlarged figure 

in the quadrilateral section is shown in d (Hematoxylin and eosin staining, 2 X 2.5; 

internal scale bars = 400 µm). d) Bronchiole and adjacent alveoli containing pigmented 

alveolar macrophages along with peribronchiolar inflammation and fibrosis are shown 

(Hematoxylin and eosin staining, 10 X 2.5; internal scale bars = 400 µm). 
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Fig 3. − Changes in HRCT findings in a patient with RB-ILD (Case 3). a) HRCT image 

taken at the time of biopsy showing ground-glass opacity, centrilobular nodules, and their 

superimposition. In addition, areas of subpleural intralobular fine reticular opacity 

(arrow) and emphysema (arrowheads) are noted. b) HRCT image taken 2 years after 

diagnosis showing significant improvement in ground-glass opacity, centrilobular 

nodules, and their superimposition. However, the findings remained in part, and the areas 

of subpleural intralobular fine reticular opacity (arrow) and emphysema did not change. 
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Emphysema became difficult to recognize by HRCT, because the areas of ground-glass 

opacity, which can provide background density and accentuate such abnormalities, were 

decreased (arrowheads). 
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Fig 4. a) Relationship between changes in DLco%pred and HRCT score for centrilobular 

nodules. b) Relationship between changes in PaO2 and HRCT score for centrilobular 

nodules. c) Relationship between baseline DLco%pred and change in DLco%pred. d) 

Relationship between baseline PaO2 and change in PaO2. (× Case 1, ∗ Case 2,  − Case 3, 

♦ Case 4, + Case 5) 

 
 

 


