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Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis 
Reference Reference Summary 
Bergin 1986 
(9) 
 

Disease Silicosis 
Mean Exposure 30 years 
Population 58 workers, 90% current or former smokers 
CT Scoring 
System 

ILO system 

CXR vs CT # 
Abnormal 

6 vs 12 normal 
30 vs 13 simple 
22 vs 33 complicated 

Conclusions  CXR is superior to CT in early detection of silicosis. 
Recommend CT in workers with simple silicosis on CXR 
to identify treatable conditions and severe disease. 

Akira 1989 
(26) 

Disease  CWP, silicosis, talcosis, graphite and welders lung 
Mean Exposure  NA 
Population  61 silicosis; 12 CWP; 6 welders lung; 6 graphite; 5  

  talcosis on CXR 
CT Scoring 
System 

 2 independent readers 

CXR vs CT # 
Abnormal 

 NA 

Conclusions  Focal dust emphysema and low attenuation areas more 
 commonly found with p opacities. 
 CXR p opacities show on HRCT as binary branching  
 opacities and small areas of low attenuation with central  
 dot, not as distinct rounded opacities. 

Remy-Jardin 
1990 (10) 

Disease  CWP 
Mean Exposure  23 years 
Population  170 coal dust exposed workers; 86 miners with CXR CWP 

 and 84 miners without CWP CXR 
CT Scoring 
System 

 Micronodules (< 7mm); Nodules (8-20 mm); Progressive 
 Massive Fibrosis (PMF) >20 mm; emphysema 
 honeycombing, LN 

CXR vs CT # 
Abnormal 

  0/48 (CXR) vs 11/48 (23%) with abnormal HRCT. 
 In 72 with normal HRCT 36 (50%) had abnormal CXR. 

Conclusions  CT better than CXR for silicosis,  emphysema, necrosis,   
 cavitation. 

 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Begin 1991 
(27) 

Disease  Silicosis 
Mean Exposure  29 years 
Population  49 workers referred to compensation board; 2 normal  

 Controls 
CT Scoring 
System 

 ILO system; 3 independent chest MD readers 

CXR vs CT # 
Abnormal 

32 vs 22 normal, 
6 vs 1 indeterminate, 
10 vs 19 simple, 

 3 vs 9 confluent. 
Conclusions  13 (27%) abnormal by CT alone. 

 HRCT better than comparison of conventional CT (CCT) 
 (added 10% new cases).  
 Better reader agreement for CT than CXR. 
 CT more sensitive than CXR for opacities & confluence. 

Begin 1993 
(28) 

Disease  Asbestosis 
Mean Exposure  22 years 
Population N= 61 

 Referral for evaluation for asbestos related disease 
CT Scoring 
System 

 Similar to ILO 
 5 readers 

CXR vs CT # 
Abnormal 

 27% (CXR) vs 39% (HRCT) 

Conclusions  Reader agreement was higher for CT than for CXR. 
 CT is more sensitive and specific. 

Gamsu 1995 
(29,30) 

Disease  Asbestosis 
Mean Exposure  52.5 years 
Population N=30 

 HRCT and histologic material available 
CT Scoring 
System 

 4-point scale of extent and severity 
 6 features 

CXR vs CT # 
Abnormal 

Asbestosis present in 10/14 patients with CXR <0/1, and  
  in all 11 of those with CXR >1/0. 

Conclusions  NA 
 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Friedman 1988 
(12) 

Disease  Asbestosis, pleural disease 
Mean Exposure  > 1 year 
Population N=60 

 Chest radiograph showing pleural disease 
CT Scoring 
System 

 Presence or absence of lines, bands, subpleural curvilinear  
 lines, honeycombing 

CXR vs CT # 
Abnormal 

CXR: 23 (38%) had asbestosis; 38 (63%) had pleural  
disease. 

 CT: 21 (35%) had asbestosis (2 without pleural disease);  
  31 (52%) had pleural disease. 

Conclusions  Selection bias? 
Aberle 1988 
(4,5) 

Disease  Asbestosis, pleural disease 
Mean Exposure  21 years exposure 

 37 years mean latency 
Population N=100 

 Disagreement over presence of asbestosis  or pleural  
 disease on CXR 

CT Scoring 
System 

 Type, location, thickness of pleural disease. 
 Parenchymal abnormality scored as low, medium or high  
 probability of asbestosis.  
 Thickened lines, subpleural density, and parenchymal  
 bands were major contributors to CT diagnosis. 

CXR vs CT # 
Abnormal 

 CT high probability in 39/45 with clinical asbestosis, in  
  20/55 who did not meet clinical criteria, and in 28/65  
  with normal CXR. 
  Pleural disease present in 93/100 (minimal in 29). 

Conclusions  CT more sensitive than CXR for pleural and parenchymal  
 disease; it is appropriate criteria for minimal disease. 

Ameille 1993 
(13) 

Disease  Asbestos pleural disease 
Mean Exposure  NA 
Population  23 workers with pleural disease on oblique CXR 
CT Scoring 
System 

 Comparison of PA and oblique CXR with HRCT  
 diagnosis of pleural plaque. 

CXR vs CT # 
Abnormal 

CXR: 6/23 (PA radiographs) 
23/23 (oblique radiographs) 

 HRCT: 3/23 
Conclusions Pleural disease absent on CT in 2 of 6 in whom it was  

diagnosed on PA CXR and in 17 of 23 in whom it was  
diagnosed on oblique radiographs. 

 Extrapleural fat simulates pleural disease, particularly on  
 oblique radiographs. 

 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Oksa 1994 (31) Disease  Asbestos pleural disease and asbestosis 

Mean Exposure  >15 years 
Population  21 
CT Scoring 
System 

 Evaluation of CT findings in asbestosis 

CXR vs CT # 
Abnormal 

CXR: 5 abnormal 
 CT: 27 abnormal 

Conclusions  CT should be performed in those with normal CXR and  
 functional impairment. 

Gevenois 1998 
(32) 

Disease  Asbestos-related diseases 
Mean Exposure  >10 years 
Population  159 exposed, with normal CXR 
CT Scoring 
System 

 CCT and HRCT 

CXR vs CT # 
Abnormal 

 CCT: Pleural disease 58/159 
 Fibrosis 9/159 
 HRCT: pleural disease 49/159, fibrosis 20/159 

Conclusions  CCT more sensitive for pleural disease. 
 HRCT more sensitive for parenchymal abnormality. 

De Raeve 2001 
(33) 

Disease  Asbestos pleural disease 
Mean Exposure  >10 years 
Population  100 civil servants in office building with asbestos 
CT Scoring 
System 

 Intra- and interobserver variation;-3 readers 

CXR vs CT # 
Abnormal 

18/100 had plaques on HRCT. 

Conclusions  Consensus plaques in 18/100, diagnosed by all 3  
 observers in only 8. Good intraobserver variation  
  λ=0.68, moderate to fair interobserver variation λ=0.26- 
  0.48 
  Diagnosis of subtle plaques requires strict definition of  
  plaques. 

 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Gevenois 1998 
(32) 

Disease  Asbestosis, asbestos pleural disease, diffuse pleural  
 thickening 

Mean Exposure  >10 years 
Population  231 compensation-seekers 

 Excluded those with obvious calcified plaques and with  
 ILO score>1/1 

CT Scoring 
System 

 Consensus reading; two radiologists 

CXR vs CT # 
Abnormal 

 CT normal in 132 (57%). Plaques in 72 (31%). Diffuse  
 thickening in 32 (14%). Parenchymal bands in 35 (15%),  
 septal/intralobular lines in 11 (5%), honeycombing in 6  
 (3%), round atelectasis in 8 (3%) 

Conclusions Plaques or diffuse pleural thickening were not statistically 
associated with signs of asbestosis. Three distinct clusters 
of abnormality were identified: plaques, diffuse pleural 
thickening (with parenchymal bands and round atelectasis), 
and asbestosis. 

Al-Jarad 1993 
(34) 

Disease  Asbestosis 
Mean Exposure  11 years 
Population  53 asbestos workers 

 Profusion >1/0 in 32 
 <1/0 in 21 

CT Scoring 
System 

 Comparison of CXR, CT, and time expanded waveform  
 analysis of auscultation 

CXR vs CT # 
Abnormal 

 32>1/0 on CXR 
 42 with HRCT parenchymal abnormalities 

Conclusions  HRCT abnormal 31/32 with CXR profusion > 1/0, 8/11  
 with 1/0, 2/4 with 0/1, and 1/17 with 0/0 
 Time expanded waveform analysis about similar in  
 detection rate 
 Lower specificity 
 Waveform analysis is more sensitive than auscultation  
  for detection of asbestosis 

 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Topcu 2000 
(35) 

Disease  Asbestosis 
Mean Exposure  53 years 
Population  26 environmentally exposed (Turkey) 

 Profusion <1/0 in 24 
 Extensive plaques on CXR obscuring lungs 

CT Scoring 
System 

 Prevalence study. 

CXR vs CT # 
Abnormal 

 2/26 on CXR vs  
  24/26 on HRCT 

Conclusions  Parenchymal bands in 92%, interlobular lines in 81%,  
 intralobular in 46%, subpleural lines in 46%, fine  
 honeycombing 38%, coarse honeycombing 27%, round  
 atelectasis 19%, apical pleural thickening 35%. 
 High prevalence of parenchymal abnormalities in those  
 with extensive pleural disease. 
 Apical pleural thickening may be increased, but no  
 control group. 

Tiitola 2002 
(36) 

Disease  Asbestos-related pleural disease 
Mean Exposure  26 years 
Population  602 exposed 50 controls (30 with possible asbestos  

 exposure). 
 Diagnosis of asbestos related pleural disease (N=601) or  
 asbestosis (N=85, and 20 were nonsmokers). 

CT Scoring 
System 

 Observer agreement study, comparison with controls 

CXR vs CT # 
Abnormal 

 NA 

Conclusions  Observer agreement moderate to good λ=0.75 for disease  
 extent. 
 Bilateral pleural disease seen in 64% of controls and  
 95% of workers. Extent, thickness, and prevalence of  
 calcification were all greater in the exposed group. 
 Bilateral pleural plaques may occur in unexposed or  
 minimally exposed individuals. Extent of pleural  
 abnormality > 45 cm2 was best discriminant between  
 controls and exposed. 

 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Huuskonen 
2001 (37) 

Disease  Asbestosis 
Mean Exposure  26 years 
Population  602 exposed, 49 controls (30 with possible asbestos  

 exposure) 
 Diagnosis of asbestos related pleural disease (N=601) or  
 asbestosis (N=85, of whom 20 were nonsmokers)    

CT Scoring 
System 

 Receiver operating characteristic (ROC) curve for CT  
 criteria vs clinical diagnosis of  
 asbestosis 

CXR vs CT # 
Abnormal 

 NA 

Conclusions  Area under ROC curve for CT was 0.89, compared with  
 0.76 for ILO score of CXR. Highest score seen in  
 insulators. 

Vehmas 2003 
(38) 

Disease  Asbestos-related CT changes 
Mean Exposure  26 years 
Population  587 exposed: 18 never smokers, 406 ex-smokers, 163  

 current smokers 
CT Scoring 
System 

 Prevalence of findings among smoking groups 

CXR vs CT # 
Abnormal 

 NA 

Conclusions  Emphysema and airway wall thickening were related to  
 smoking. Curvilinear lines and septal thickening  
 appeared less frequent in smokers. 
 Difficult to interpret this study because of lack of prone  
 images, and small number of nonsmokers. 

Harkin 1996 
(39) 

Disease  Asbestosis 
Mean Exposure  Exposure > 5 years 

 Latency > 20 years 
Population  107 subjects, of whom 37 also agreed to pulmonary 

  function testing (PFT) and broncho alveolar lavage 
  (BAL). 
 37 exposed: 8 nonsmokers, 12 exsmokers, 17 current  
 smokers 

CT Scoring 
System 

 Correlate ILO score, CT, physiology, lavage 

CXR vs CT # 
Abnormal 

 9/37 CXR vs 
 11/37 HRCT 

 



Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
 Conclusions  26 were normal by HRCT- CXR was concordant in 23.  

 11 were abnormal by HRCT- CXR was concordant in 6. 
 Pleural disease correlated with lung volumes. ILO score  
 performed about as well as CT score. 
 Small sample size; results difficult to interpret. 

Murray 1995 
(7) 

Disease  Asbestosis 
Mean Exposure  NA 
Population  49 
CT Scoring 
System 

 Comparison of scan readings based on more or less limited 
 sampling 

CXR vs CT # 
Abnormal 

 CXR showed < 50% of abnormalities on CT 

Conclusions  Supine scans do not add to detection of asbestosis. Use of  
 single scan increased observer disagreement. 

Majurin 1994 
(8) 

Disease  Asbestosis 
Mean Exposure  Exposure > 20 years 
Population  45 clinical suspicion asbestosis 
CT Scoring 
System 

 Comparison of visibility of findings at different mAs 

CXR vs CT # 
Abnormal 

 CT confirmed parenchymal abnormality seen on CXR in  
37/45 (82%) 

Conclusions  Visibility of short (reticular) lines decreases  
  progressively below 200 mAs. 
  Lower dose scans may be useful. 
  Study needs to be repeated with newer equipment. 

Jarad 1992 (24) Disease  Asbestos-related pleural and lung disease 
Mean Exposure  Exposure >10 years 

 Latency > 20 years 
 Mean 34 years 

Population  60 CXR showed lung or pleural disease. 
CT Scoring 
System 

 Observer variation in scoring, correlation with PFT 

CXR vs CT # 
Abnormal 

 Pleural disease 54/60. 
 Fibrosis (>0/1) 51/60. 
 Pleural disease 59/60. 
 Fibrosis 45/60.  

Conclusions  Observer variation was lower for CT than for CXR.  
 Correlation with physiology was similar, but CT has  
  advantage of detecting emphysema. 
  9/51 patients with fibrosis by CXR had no fibrosis on CT 

 

 



 
Table 1: Sensitivity of CT vs CXR in diagnosis of pneumoconiosis (continued) 
Reference Reference Summary 
Klaas 1993 
(40) 

Disease  Asbestosis 
Mean Exposure  Exposure 23 years 

 Latency >14 years 
 Mean 37 years 

Population  75 of whom16 met clinical criteria for asbestosis 
(including CXR>  1/1). 

CT Scoring 
System 

 Evaluation of gallium scanning and HRCT 

CXR vs CT # 
Abnormal 

 Pleural disease 53/75 
 Fibrosis (≥1/0) 34/75 
 Fibrosis 59/75 

Conclusions  CT high probability in 44/59 (88%) without clinical  
 asbestosis and in 15/16 with clinical asbestosis. 
 Gallium scan positive in 52/59 without asbestosis and  
 15/16 with asbestosis. 

Staples 1989 
(15) 

Disease  Asbestosis 
Mean Exposure  > 10 years 
Population  169 asbestos-exposed with profusion <1/0 on CXR 
CT Scoring 
System 

 Comparison of workers with normal or near-normal  
 parenchyma on CT and those with abnormal CT. 

CXR vs CT # 
Abnormal 

 HRCT abnormal in 57/167 (54%) 

Conclusions NA 
 
 
 

 



 
Table 2: Relationship between CT findings and functional abnormalities in pneumoconiosis 
Reference  Reference Summary 
Bergin 1986 
(9) 

Disease  Silicosis 
Mean Exposure  19 years 
Population  17 men (15 smokers); 6 controls without exposure 
CT Scoring 
System 

 Grade 0=no nodules 
 Grade 1=small number of nodules 
 Grade 2=many nodules 
 Grade 3 = confluence of  nodules 
 Grade 4 = confluence of nodules over 2 slices (PMF) 

Study Design  Comparison of CXRs vs CTs in known silicotics. 
 Slightly impaired lung function – means forced expiratory 
volume in one second (FEV1), total lung capacity (TLC),  
 DLCO > 80%). 

Results  Good correlation between  mean attenuation values and  
 visual CT scores vs ILO profusion. 

Conclusions  CT better for detection of emphysema associated with  
 silicosis than CXR. 

Begin 1988 
(41) 

Disease  Silicosis 
Mean Exposure  All > 20 years 
Population  94 workers (80 granite workers) referred to compensation 

 board; analyzed by smoking history 
CT Scoring 
System 

 ILO system 

Study Design  Patients grouped by results: 1=normal, 2=simple  
 silicosis, 3=simple on CXR but comp on CT, 4=both  
 show complicated 
 Lung volumes, DLCO, compliance, exercise gas 
exchange 

Results Group 3 had significantly worse PFTs than Group 2;  
 including lung volumes, gas exchange and airflow  
 obstruction. 

Conclusions  Recommend CT scan in those with CXR simple silicosis  
 since more likely to show complicated disease associated  
 with decreased lung function. 

 

 



 
Table 2: Relationship between CT findings and functional abnormalities in  pneumoconiosis  
              (continued) 
Reference  Reference Summary 
Collins 1993 
(42) 

Disease  CWP 
Mean Exposure  26 years 
Population  29 coal miners; smoking histories examined; excluded  

 those with airflow limitation 
CT Scoring 
System 

 2 independent radiologists: 
 0=no nodules 
 1=1-5 nodules 
 2=6-10 nodules 
 3=TNTC; focal emphysema 

Study Design  CXR profusion: 9 had 0/0; 5 had 0/1; 6 had 1/0; 1 had  
  2/1 
 Spirometry, lung volumes, resting ABG 

Results  HRCT more sensitive than CXR in showing nodules and  
 focal emphysema; no correlation with PFT abnormalities. 

Conclusions  Selection bias to healthy miners 
Cowie 1993 
(43) 

Disease  Silicosis 
Mean Exposure  29 years 
Population  70 older gold miners with and without silicosis 
CT Scoring 
System 

 Cat 0=no nodules 
 Cat 1= few nodules 
 Cat 2 = intermediate # 
 Cat 3 = innumerable nodules 

Study Design  70/242 with exposure randomly selected to have CT 
Results  Association with diffuse emphysema and silicosis:  14%  

 without silicosis vs 50% with silicosis had CT  
 emphysema; increasing % with higher profusion;  
 emphysema significantly associated with decreased  
 FEV1/forced vital capacity (FVC). 

Conclusions NA 
 

 



 
Table 2: Relationship between CT findings and functional abnormalities in pneumoconiosis  
              (continued) 
Reference  Reference Summary 
Lamers 1994 
(44)  

Disease  CWP 
Mean Exposure  > 20 years underground 
Population  35 retired coal miners with normal CXR (<0/1);  

 cumulative dose calculated; 20 healthy controls 
CT Scoring 
System 

 2 independent radiologists;  4 categories: 
 0=normal 
 1=few nodules 
 2=moderate opacities 
 3=numerous 

Study Design  FEV-1, TLC, DLCO 
Results  Tendency to higher cumulative dust exposure between  

 HRCT groups 1 and 4; PFTs did not differ between  
 groups. 

Conclusions  Small numbers; one of the few studies to examine  
 cumulative dust exposure and HRCT score. 

Begin 1995 
(45) 

Disease  Silicosis 
 Asbestosis 

Mean Exposure  NA 
Population  207 consecutive workers referred to compensation board   

 (66 silicosis, 45 silica exposed; 37 asbestosis, 59  
 exposed); low CXR profusion 

CT Scoring 
System 

 3 readers 
 ILO system for opacities 
 Presence, type, extent, severity by zone, and severity  
 score for emphysema 

Study Design Lung volumes; spirometry, DLCO, rest arterial blood 
gases (ABG) 

Results  Nonsmokers: emphysema in 1/20 without  
 pneumoconiosis and 8/11 with pneumoconiosis. 
 Smokers: emphysema in 55% silica exposed and 29%  
 asbestosis exposed. 

Conclusions  Significant CT emphysema and abnormal PFTs in  
 workers with pneumoconiosis and in smokers with silica  
 exposure. 

 

 



 
Table 2: Relationship between CT findings and functional abnormalities in pneumoconiosis  
              (continued) 
Reference  Reference Summary 
Talini 1995 
(11) 

Disease  Silicosis 
Mean Exposure  29 years 
Population  27 workers (8 smokers, 13 ever smokers, 6 non-smokers) 

diagnosed with silicosis by history and CXR > 1/0. 
CT Scoring 
System 

 2 independent readers 
 Categories 1-4 nodules scoring per Bergin; grades 1-4  
 proportional area with emphysema. 

Study Design  Spirometry, lung volumes, diffusion capacity 
Results  HRCT grade of emphysema and higher profusion score  

 associated with reduced DLCO 
 Significant correlation between HRCT grade emphysema  
 and profusion score. 

Conclusions  Higher reader concordance with HRCT than CXR. 
 Poor concordance with CXR and HRCT in early stage  
 silicosis. 
 Profusion of opacities on HRCT correlated with PFTs,  
 irrespective of smoking or bronchitis. 

Gevenois 1998 
(32) 

Disease Silicosis, CWP 
Mean Exposure 17 years 
Population  48 coal miners, 35 silica exposed referred to  

 compensation board; 40 unexposed 
CT Scoring 
System 

 2 independent readers; no profusion scoring of  
 Micronodules 

Study Design  Comparison of CXR vs CT vs PFTs 
Results  Micronodules on CT scan are not associated with PFT  

 abnormalities; CT detected micronodules in 23/46 (50%)  
 with CXR<1/1. 

Conclusions  NA 
 

 



 
Table 2: Relationship between CT findings and functional abnormalities in pneumoconiosis 
              (continued) 
Reference  Reference Summary 
Ooi  2003 (14) Disease  Silicosis 

Mean Exposure  28 years 
Population  Recruited 76 patients with silicosis based on history and  

 CXR > 1/0. 
CT Scoring 
System 

 2 radiologists; 5 CT parameters: Begin scale nodular  
 profusion (NP), PMF (>1.5 cm opacity), NP plus  
 emphysema (NPI), emphysema index (EI) , mean lung  
 attenuation 

Study Design  Quantified pack years and exposure years; Borg scale  
 dyspnea grade 
 Spirometry, lung volumes, DLCO 

Results  HRCT showed 18 with simple silicosis; 58 with PMF. 
 PMF and EI were best independent determinants of  
 FEV1, FEV1/FVC and TLC.  Mean lung attenuation was  
 best determinant of FVC, DLCO and Borg scale dyspnea. 

Conclusions  PMF is an independent predictor of airflow obstruction. 
 Neither duration of silica exposure nor cigarette  
 consumption had effect on lung function. 
 Mean lung attenuation is an indicator of lung restriction  
 in silicosis. 

Wollmer 1987 
(20) 

Disease  Asbestosis 
Mean Exposure  NA 
Population 33 workers (27 smokers), 39 controls (19 smokers) 

Shortness of breath ≥ Grade 1, or crackles, or CXR  
profusion ≥ 1/0, or abnormal spirometry 

CT Scoring 
System 

 Density measurements at periphery of lung 

Study Design Comparison of lung density in workers vs controls,  
stratifying for smoking 
 Lung volumes, resistance, elastic recoil 

Results  Lung density lower in nonsmoking asbestos workers than  
 in nonsmoking controls. 

Conclusions  Lung density correlates with TLC in exposed group. 
 

 



 
Table 2: Relationship between CT findings and functional abnormalities in pneumoconiosis  
              (continued) 
Reference  Reference Summary 
Begin 1993 
(28) 

Disease  Asbestosis 
Mean Exposure  NA 
Population  61 referral for evaluation for asbestos related disease 
CT Scoring 
System 

 Similar to ILO 

Study Design  Correlation with physiology, comparison with CXR 
 Lung volumes, P(A-a)O2 
 DLCO 

Results  Similar correlations for CXR and CT 
Conclusions  NA 

Eterovic 1993 
(21) 

Disease  Asbestosis 
Mean Exposure  NA 
Population  Histologically proven asbestosis 

 7 early asbestosis (profusion ≤1/0), 15 late asbestosis,  
 13 controls, all nonsmokers 

CT Scoring 
System 

 CT histogram parameters (applied to raw data) 
 3-point visual probability score for asbestosis 

Study Design  Comparison of controls, early, late disease 
 Volumes, DLCO, ABG 

Results  Histogram parameters separated controls, early and late  
 disease. 
 Correlations with DLCO slightly stronger for histogram  
 than for visual score. 

Conclusions  Unclear why expiratory images were used, small n 
Neri 1996 (46) Disease  Asbestos pleural and lung disease 

Mean Exposure  Mean 21.6 
 Latency 21.6 years 

Population  119 shipyard workers with normal CXR (no pleural  
 disease, profusion ≤1/0) 

CT Scoring 
System 

 Presence or absence of parenchymal or pleural  
 abnormally. 

Study Design  Prevalence study; comparison of exposure groups 
Results  50 had plaques only, 31 had plaques and parenchymal  

 abn, 7 had parenchymal abn only. All 22 workers exposed 
 15 years had pleural abnormalities, 50% had 
  parenchymal abn. 
 Parenchymal abn increased with smoking history, and  
 with duration of exposure. 

Conclusions  Type of parenchymal abn not specified 
 
 
Table 2: Relationship between CT findings and functional abnormalities in pneumoconiosis  

 



              (continued) 
Reference  Reference Summary 
Schwartz 1990 
(47) 

Disease  Asbestos-related pleural and lung disease 
Mean Exposure  NA 
Population  Asbestos-exposed with normal parenchyma on CXR and  

 varying levels of pleural disease on CXR 
CT Scoring 
System 

 NA 

Study Design  Evaluation of pleural and parenchymal disease and 
 lavage findings as determinants of restrictive lung  
 function 
 Lung volumes, DLCO 

Results  Pleural disease (by CXR) was the strongest determinant  
 of pulmonary restriction. 

Conclusions  Small n 
Staples 1989 
(15) 

Disease  Asbestos  
Mean Exposure  > 10 years 
Population  169 asbestos-exposed with profusion < 1/0 on CXR 
CT Scoring 
System 

 Group 1 (n=76): normal or mild focal abnormalities  
 at ≤ 2 levels 
 Group 2 (n=57): multifocal/ diffuse, bilateral, multiple  
 Levels 
 Group 3(n=36) indeterminate-excluded 

Study Design  Lung volumes, DLCO, dyspnea grade 
Results  Those with abnormal CT had significantly lower vital  

 capacity and DLCO, and higher dyspnea grade. 
Conclusions  NA 

 

 



 
Table 3: Relationship between CT findings and histopathologic findings in pneumoconiosis 
Reference Reference Summary 
Akira 1989 
(26) 

Disease  Silicosis 
Mean Exposure  NA 
Population  2 postmortem specimens from patients with silicosis 
CT Scoring 
System/Design 

 HRCT performed on 2 inflated and fixed post mortem  
 lung specimens 

Results  Low attenuation on HRCT=focal dust emphysema.  
 Central dot=fibrous nodule surrounded by vesicular  
 emphysema.  P opacities=irregular fibrosis around  
 respiratory bronchioles 

Conclusions  Focal dust emphysema (small areas of low attenuation)  
 more common with p opacities. 
 Study qualitative. 

Lee 1999 (48) Disease  DMLD (diffuse micronodular lung disease) 
Mean Exposure  4/40 with silicosis, 2/40 with CWP 
Population  40 patients with biopsy  proven DMLD due to HP(3),  

 DPB(4), sarcoidosis(2), TB(12), infectious bronchiolitis  
 4), dust disease(6) 

CT Scoring 
System 

 3 independent radiologists: Scored nodule location, size,  
 margin definition, coalescence, cavitation, distribution 
 Correlated HRCT findings with biopsy (TBBX, VATS,  
 thoracotomy) 

Results  Centrilobular micronodules found in 1 CWP;  
 perilymphatic micronodules in 5/6; mediastinal LN  
 enlargement in 2/6; upper and middle zone predominant  
 in 2/6. Pathology in dust disease showed gray-black 0.5- 
 5.0 mm fibrotic nodules-peribronchiolar, perivascular and 
 subpleural interstitium 

Conclusions  HRCT findings correlated with pathologic description  
 of pneumoconiosis. 
 Nodules mainly perilymphatic in location on CT (also  
 true for sarcoidosis and amyloidosis). 

 

 



 
Table 3: Relationship between CT findings and histopathologic findings in pneumoconiosis  
              (continued) 
Reference Reference Summary 
Akira 1990 
(49) 

Disease  Asbestosis 
Mean Exposure  Exposure 21 years 

 Latency 31 years. 
Population  7 with asbestosis at  autopsy 
CT Scoring 
System 

 4-point scale 
 In vitro post-mortem CT-Direct rad-path correlation 

Results  Intralobular lines=peribronchiolar fibrosis 
 Interlobular lines=fibrosis or edema 
 Pleural-based opacities=subpleural fibrosis 
 Ground glass=edema or fibrosis 
 Subpleural curvilinear lines=confluent peribronchiolar  
 fibrosis 

Conclusions  CT reflects pathology in established asbestosis. 
Gamsu 1995 
(29,30) 

Disease  Asbestosis 
Mean Exposure  Exposure 21 years 

 Latency 53 years 
Population  30 with asbestosis exposure, HRCT and histologic  

 material available 
CT Scoring 
System 

 4-point scale of extent and severity;  6 features 
 Relationship between CT scores and histologic DX of  
 asbestosis 

Results  Histologic asbestosis present in 9/14 patients with  
 normal or near-normal CT, and in all 16 of those with  
 CT scored as consistent with or probable asbestosis. 
 Asbestosis more likely with increasing number of  
 different types of abnormality. 

Conclusions  CT will not detect all asbestosis.  Multiple CT findings,  
 present bilaterally and at multiple levels, usually indicate  
 asbestosis. 

Ren 1991 (50) Disease  Asbestosis 
Mean Exposure  NA 
Population  29 patients with pleural plaques at autopsy 
CT Scoring 
System 

 Probability score for asbestosis 
 In vivo study of lungs 

Results  Only 8/29 with plaques had documented asbestos  
 exposure, and only 2 had asbestosis. 
 CT showed equal prevalence of abnormalities in control  
 and plaque groups. 

Conclusions  Very difficult to interpret because of inadequate  
 documentation of exposures, heavy selection bias. 

 

 



 
Table 4: Progression of CT abnormalities in patients with early pneumoconiosis 
Reference  Reference Summary 
Bourgkard 
1998 (51) 
 

Disease  CWP 
Mean Exposure  NA 
Population  80 miners, >10 yrs face work, with 0/1 or 1/0 CXR  

 profusion 
 >10 yrs. with normal CXRs and 80 miners <2 yrs. with  
  normal CXRs 

CT Scoring 
System 

 2 independent readers; profusion by zone (0=absent,  
 1=rare, 2=intermediate, 3=high) 

Study Design  Longitudinal, 1990, 1994; cumulative coal mine dust  
 exposure calculated 

Results  Progression over 4 years associated with micronodules on 
 CT, wheeze, high cumulative dust exposure. 

Conclusions  CT improved diagnostic precision and predicts evolution  
 to pneumoconiosis. 

Akira 1991 
(52) 

Disease  Asbestosis 
Mean Exposure  Exposure 24 years 

 Latency 31 years 
Population  NA 
CT Scoring 
System 

 4-point scale for peripheral and central extent of 6 types  
 of abnormality-2 observers 

Study Design  2 scans taken 12-37 months apart 
Results  21 patients had abnormal CT. Progression of findings  

 occurred in 9/23—more common in smokers and in those  
 scanned at 2-3 year interval.  Centrilobular nodules  
 became confluent. 

Conclusions  Findings of early asbestosis may progress over time.   
 Appropriate followup interval is probably 2-3 years. 
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