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Rationale. The International Labor Organization (ILO) standard for scoring chest
radiographs requires visual determination of opacity size, shape and perfusion. Inter- and
intra-reader variability is one fimitation of this method of classifying radiographs. A
computer-based technique was developed to accurately and consistently characterize
opacities associated with pneumoconiosis. Merhods: Morphological image processing
techniques allow one 0 use a computer to make quantitative measurements of opacities.
The sharp peaks in the morpholog:cal partern spectra were used for assessing opacity size
and perfusion. Opacity size corresponds to the location of the peaks. while perfusion is
proportional to the heights of the peaks. Opacity shape is assessed through the use of
muitiple, representative, geometrical elements. The [LO standard chest radiographs were
digitized and regions of interest {ROIs) over which there was a known opacity population
were selected by two B-readers. Morphological pattern spectra were computed using a
circular structural element Reswits and Conclusions- Sharp peaks in the computed
pattern spectra are seen at the expected size and perfusion in the cases of: (i) rounded
opacities of q and r in the regions of 1.5-3mm, and 3-10wmin respectively: (ii) irregular
opacities of u in the region of 3-10mm. The calculated morphological pattern spectra
reflect the profusion, shape, and size as defined by the ILO standard. Concluding. the
results show promise for applying morphological pattern spectra as a means for assisting
the physician in scoring and scieening chest radiographs of workers a risk fer
pneumoconiosis.
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Reistioa of Singie breath diffusiag capscity to ndqnﬁx interstitis| fibronis in
workers expased oceupatioasily to asb RH_Warshaw', A Miller”, JT m
WDDS, Claremant, CA, St. Vincent Medical Centre, Brooklva-Queens, Jamaica, NY,
Keesler Medical Center, Biloxi, MS’

OBJECTIVE: Previons investigations have related spirometric funcion and lung
volumes to the .0 profusion score in asbestos-expased workers. The purpase of this
study is to relate DLCOsb to [LO perfision category.

METRHODS: Astxstas<xpmed workers from two southern stares (n = 1904) were
surveyed for the effects of expaarre:. All films were read by the same expert readss.
Spirametry, DLCOsb and lung volumes were obtained acconding to current ATS
criteria. Predicteds were adjusted for duration of smoking’.

RESULTS: Percent predicted DLCOsb reveals significant (p< 0.0000) dezement with
increasing 1.0 category of uvegular opacities (Table 1). Mean percent prediceed
DLCOsb is 107.1% for category 0/0 (n=526), 106.3% far 0/1 (n=134), 103.2 for 1/0
(n=683), 100.6 for 1/1 (n=461), 91.2 for 12 (n=59), 70.8 for 2/1 (n=27), 69.7 for 22
(n=9), 62.7 for 2/3 (n=3)and 332 for 312 (n=2).

CONCLUSION: Percent predicted DLCOsb derreases with increasing [LO prevalence
and should be utilized in the evaluation of asheum-cxpmad warkey That an
independent measure of ILD reflecting gas exchange axrelates with radiograghic scare
validates the IL.O classification.

Occup Enviroa Med 1996 Dc;53(12): 808-12
Respiratory Medicine 1990 84, 449-455
Ar Rev Respir Dis, 127:270-277, 1983
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Comparison of duratioa of expaure, Iateacy and [ILO profamion of irn'ihr
opcities in bleck and white workers from two swathern states. JT MB . RH
Warshaw? Keesler Medical Center. Biloxi, MS', WDDS, Claremont, CA’.

OBJECTIVE: To evaluate differences in expaaure, latency and JLO perfusion of
irregular opacities in Black and White asbestas exprasd workers from the same
population (Mississippi and Louisii

METHODS: Black (n = 442) and whlle (n = 1462) workers with at least 20 years from
first cxposure to asbestos and at least 5 years total duralion of expaswe from two
southern states who share the same work expusure wae cumpared for duration of
expaswe and latency fram first expaswe to asbestod.  PA and Lateral chest
Radiographs (14 x 17 inches) were read by the same experienced reader accarding to
the ILO Classification. The [LO categorics were assigned an ascending number from |
to 10 (0/0 = 1, 3/2 =10) and the means for the two groups wae campared.

RESULTS: Mean age was 63.8 years for Blacks, 62.4 yesrs for whites (p < 0.006),
duration of asbestos exposure was 29.5 years for Whites, 24.8 years for Blacks and
latency from first expusure to asbestos was 41.2 for whites vs. 37.7 yaars for blacks.
ILO profusioa was 3.5 for whites and 3.4 for blacks and was not significantly different.
Prevalence of ashestas-related pleural changes was 41.2% for whites and 37.7% for
blacks (p < .006).

CONCLUSION: Although blacks of similar age compared to whites from the same

4 worker populafions have significantly fewer years duratian and
latency of exposure, there is no difference in [LO grofusion of iregular opacities.
Blacks do, however, have a significantly lower prevalence of asbestos-related pleural
changes.
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Rounded atelectasis (RA) is a benign and unusual form of subpleury
lung collapse that has been described mostly in association wig,
asbestos exposed workers. The objective of this study is to evaluaty
the contrast enhancement at computed tomography (CT) in asbestoy
relatsd RA in Brazil. METHODS: Between January 1998 and Decambey
2000, high resolution computed tomography (HRCT) were performad g
1688 exposad asbestos workars. The preliminary dlagnosis of RA was
made on a history of prior asbestos exposure, the presence of
caracteristic (HRCT) findings and lesions which remained unchangeq
or slightily reduced in size over 2 years or more (Webb, Muller, Naidich
in: HRCT of the Lung 2" ed. Lippincott-Raven,137-138, 1996) . RA were
recognized in 9. in two cases RA was verified by surgery. The dynamic
contrast enhancement study, was adapted from Swensen et 3
(Radiology 194: 393,1993) and modified to evaluate nodules and
puimonary masses. Stiistical analysis: paired t test, significance <0.08
RESULTS: Housefield Unit (HU) initial 62.5+9.7, HU final 125.4+20.7 and
median snhancement was 62.83+19.7 HU (range 40 to 89 HU), with a
uniform dense opacification. CONCLUSION: Using a dynamic contrast
study, ail the RA showed s contrast enhancement with uniform denss
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Impairment of diffusing capacity in asbestos exposed workers
Lindqvist M, Piirild P, Kaleva S, Kivisaanr L, Vehtnas T, Sovijarvi ARA,
Nordman H. Finnish Institute of Occupational Health and Departments
of Radiology and Clinical Physiologi of Helsinki University Hospital,
Helsinki, Finland

590 smoking workers exposed to asbestos were examined with high
resolution computed tornography (HRCT), spirometry and single breath
diffusing capacity in order to study the character and reason for lung
function impairment. Based on the HRCT finding scored 0-5 for fibrosis
(F)and emnphysema (E), and 0-3 for adherences (A), the workers could be
divided into five groups of pure diseases, pleural thickenings
(N=190)mean E score =0, Fscore <1, A score=0), emphysemna (mean E
score 1.7, F score <1) (N=148), pulmonary fibrosis (mean F score 2.77,
E score 0)(N=68), combined emphysema and fibrosis (EF mean E score
2.15, mean F score 3.21)N=74), significant pleural adherences
(N=110). The diffusing capacity was the highest in workers with pleural
thickenings (98 + 14 % of predicted), but the difference was not
significant compared with workers with fibrosis (93 + 15 % of
predicted). The diffusing capacity was lowest in workers with EF (72 +
21 % of pred.), which is significantly lower than in F (p<0.01). The
results indicate that the impairment of diffusing capacity in asbestos
exposed workers is mostly determnined by the presence of emphyseina

OBSTRUCTIVE AIRWAY DISEASES iN ASBESTOS 'VORKERS

Baur X', Qidenburg M', Latza V', Xraus T*

lnstnute of Occupational Medicine, University of Hamburg, Germany.
Ynstitute and Outpatient Clinic of Occupational Medicine, University Aachen, Germany.

Introduction: Several studies showed obstructive ventilation pattems among workers
exposed (o asbestos dust The aim of our study was to find out whether the fiequency of
obstructive airway diseases even without simultaneously existing restriction is increased
in a group with high asbastos exposure. Methods: Clinical findings, lung function data
(measured acc. to ATS recommandations; reference values by Mathys et al., 1995,
Brandii et al., 1996, 2000) and radiological diagnoses (HR-CT) of 109 randomly selected
employees previously highly exposed to asbestos dust were analyzed (mean exposure
duration 24.9 years). The subjects had been registered by statutory accident insurance
institutions under the issue “Central registration of asbestos dust-endangered employ-
ees”. Only subjects with a high risk of contracting bronchial carcinoma or mesothelioma
due to high exposure and long latency penods according to the model by Coenen and
Schenk (1890) were included. 14 people showing anamnestic indications of iung dis-
eases independent of asbestos exposure were exciuded. Results: 24.1% of non-smok
ers (n=29) demonstrated an elevation of the specific airway resistance (sRt) whereas
none of the subjects had a reduced FEV1%VC. Cne non-smoker showed a FVC reduc
tion. sRt was :n 28.8% of smakers/ex-smokers (n=66) above normal, and 13% revealed
an additional FVC reduction. FEV1%VC as well as FVC reductions were found in 9,1 of
smokers and in 3% of ex-smokers Discusalon: Our investigation shows that high
asbestos exposure is associated with increases in airway resistance without concomitart
restnction. Body plethysmography mainly registers cantral airways. From the outcome #t
is assumed lhat asbestos initiates an inflammatory process within the bronchi tesulting in
obstiuctive airway diseases.
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Abstract:

To reduce inter- and intra-reader variability in diagnosing chest radiographs, a neural
network-based computer-aided diagnostic system was developed and tested. The results
of an experiment with 124 digitized chest radiographs, demonstrated high degrees of
sensitivity and specificity in classifying chest radiographs. The use of a computer-
assisted chest radiograph reader eliminated the inconsistencies in the human readers. The
Computer-assisted Chest Radiograph Reader System (CARRS) applies recognized
principles in the psychophysics of human vision, incorporates neural network-based
image analysis and integrates these with a graphical user interface. Advances in digital
image processing, and classification techniques have made CARRS feasible for meeting
screening, research and development, and clinical requirements.

Through the adoption of the Intemational Labor Organization (1LO) classification
procedures, it had been hoped that reader variation in the classification of parenchymal
abnormalities could be minimized. The ILO classification of the pneumoconioses is
based on a structured procedure for detecting and characterizing patterns on chest
radiographs. Numerous studies have shown, however, that inter- and intra-observer
variability of radiograph readings by trained medical personnel has persisted.

The methodology was implemented through the following tasks: 1) From a data base of
several thousand patients, a set of 205 chest radiographs were manually graded by two
pulmonologists; 124 of the films were then digitized at 12-bit high spatial resolution. 2)
Textural features were calculated using high order statistical techniques. The features
were classified by the pulmonologists to "train a neural network to extract classification
rules chest radiographs based on the ILO methodology. 3) The neural network
classification from the graded system was tested using 65 chest radiographs.

For 5-10 areas selected by the pulmonologist on the chest radiograph, a feature vector
composed of image characteristics such as density distribution, entropy, fractal
dimension, opacity counts, shape, etc. was calculated. This feature vector characterized
nurnerically the areas used by the pulmonologist to grade the radiograph. The neural
network trained on the same regions used by the pulmonologist, and through a
guantitative feature vector, "leamed" the characteristics of each ILO classification.
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The laterally-primed adaptive resonance theory (LAPART) neural network was selected.
LAPART presents the results of the training in human interpretable "rules." LAPART
trains in a single pass (“fast”) making it attractive for a clinical setting. To demonstrate
that calculated characteristics of chest radiographs could be used to train the LAPART to
classify the radiographs using objective and quantitative parameters, a pilot study was
conducted. 32 statistical features from 124 digitized chest radiographs were calculated.
Statistical parameters were selected based on their contribution to the separation of
classes. The parameters included entropy, contrast, fractal dimension, and co-occurrence
statistics. The computational efficiency of LAPART was demonstrated in this
experiment. LAPART was trained on a Pentium 200. Training time for 10 experiments,
where the training and testing radiographs were randomly selected, averaged 15 seconds
per experiment.

In conclusion these experiments showed that LAPART is a worthy candidate for basing a
semi-automatic chest radiograph classification system. The experiments demonstrated
that CARRS has low classification variability and has a significantly high accuracy. The
results of each of the 10 experiments showed that the LAPART neural network algorithm
could be trained to "learn" the extent of the "hypercubes” which represented each of the
six classifications in 32-dimensional space. LAPART classification accuracy averaged
98 %. "Truth" was determined by the two radiologists.

Publications
No publications to-date.
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