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Questionnaire for digital chest radiography and chest CT for medical screening, surveillance and

clinical evaluation of dust exposed workers

Y Kusaka, SC of Respiratory Disorders

Please answer the following questions.

1.
2.

10.

Which country are you werking in? ( )
What is your primary specialty? ( )
Does your government accept digital chest radiography (either imaging plate type CR or flat
panel type DR) for medical screening of current and past dust-exposed workers?

a. yes(CR,DR,both) b. no c. don’t know
Does your government accept monitor reading results of digital chest radiography as legal
report on pneumoconiosis screening among current and past dust-exposed workers?

a, yes b. no ¢. don’t know
Are their recommended parameter for visualization of digital chest radiography in your
country?

a. yes b. no c. don’t know
Is either type of digital chest radiography used in clinical evaluation of dust-exposed and other
patient with chest diseases?

a. yes b. no ¢. don’t know
Does your government or compensation foundation cover the cost of annual CT scan of current
and past dust-exposed workers?

a. yes (if with profusion 1/0 or more, with plaque, any dust exposed)

b. no

¢. don’t know
Is HRCT or thin-section CT used often for evaluation of dust-induced lung diseases in your
country?

a. yes b. no ¢. don’t know
Does your government accept fibrotic findings detected by CT among radiegraphic normal
current and past dust-exposed workers as pneumoconiosis for compensation?
a.yes b. ne ¢. don’t know

Please give us your opinion about implementing digital diagnostic measures into

pneumoconiosis screening and surveillance,
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A study from questionnaire for digital chest radiography and chest CT for medical

screening, surveillance and clinical evaluation of dust-exposed workers

Drafted by Yuki, Secretary, SC-RD, ICOH, January, 2009

The self-administered questionnaire was developed by Department of Environmental
Health, School of Medicine, University of Fukui, and approved by SC-RD, ICOH, in
June 2006 in Milan. Questionnaire was distributed to all SC-RD members (list of
members attached) and to their colleagues, and collected during from June 2006 to
November 2007. Members of SC-RD were from 19 countries including USA, Germany,
Japan, China, Finland, Canada, Norway, Saudi Arabia, Singapore, Israel, Tanzania,
Portugal, Denmark, Thailand, Sweden, Turkey, United Arab Emirates, Italy, and Korea.
Response were obtained from colleagues and members in 10 countries, ie. USA,
Germany, Japan, Indonesia, Thailand, Denmark, China, Singapore, Brazil, Italy. The
result from the questionnaire was summarized in the following. It may represent
different status o usage of digital chest images for pneumoconioses in clinical evaluation,
legal screening and surveillance, and for compensation purposes in various countries.
The digital standard images prepared by ILO will contribute to quality control of digital
chest imaging and reading in nations. It is also expected that digital chest images for

pneumoconioses make exchange of knowledge and experience easier and much deeper.

Summary

1. Governmental acceptance of digital chest radiography (imaging plate type CR or flat
panel type DR) for legal screening of currently and past dust-exposed workers

(1) No governmental acceptance (only analogue or Film-Screen system approved): USA,
China, Indonesia

(2) Governmental acceptance: Germany, Japan (with specified post-processing
parameters and /or in reduced size); Italy, Singapore (without specifications)

(3) No governmental directive existing: Brazil, Thailand

(4) No legal screening: Denmark

2. Governmental acceptance of monitor reading of digital chest radiography for legal
screening

(1) Governmental acceptance of monitor reading: Germany (prepared at the time of the
survey and now approved), Italy, Singapore

(2) No governmental acceptance: Japan, USA, China, Indonesia

(3) No governmental directive existing: Brazil, Thailand

151



(4) No legal screening: Denmark

3. CT Scan used for clinical evaluation, compensation purpose, or annual legal
screening of currently and past dust-exposed workers

(1) HRCT or thin-section CT often used for evaluation of dust-induced lung diseases

(Yes): USA, Germany, Denmark, Italy, Japan, Singapore, (No for other countries)

(2) Annual CT scan financially covered by government or compensation foundation

(Yes): Japan, Thailand only for confirmation of diagnosis under limited conditions (No

for other countries)

(3) CT fibrotic findings accepted by government for compensation as pneumoconiosis

among normal radiographic workers with currently and past dust-exposure (Yes): Italy,

Denmark, Brazil, Japan, Germany (No for other countries)

4. Opinions about implementing digital diagnostic measures into pneumoconiosis
screening and surveillance.

To be hoped/needed because of its similarity or superiority to analogue, easiness in

storing, post-processing for enlargement (Italy, Germany, and Singapore). To be

accepted soon by government (USA). Necessity of quality control for digital technique in

terms of machine, monitor and users’ knowledge (Thailand). To be adopted as new

technology for better evaluation but not to be compulsory considering economical and

technical factors (Brazil). To be needed for a purpose of standardization and

improvement of chest x-ray taking and reading, if economic expense issue is solved

(Indonesia).
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Appendix: Questionnaire
Questionnaire for digital chest radiography and chest CT for medical screening,
surveillance and clinical evaluation of dust exposed workers
Y Kusaka, SC of Respiratory Disorders
Please answer the following questions.
1. Which country are you working in? ( )

2. What is your primary specialty? ( )
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Does your government accept digital chest radiography (either imaging plate type
CR or flat panel type DR) for medical screening of current and past dust-exposed
workers?

a. yes (CR, DR, both)

b. no

c. don’t know
Does your government accept monitor reading results of digital chest radiography
as legal report on pneumoconiosis screening among current and past dust-exposed
workers?

a. yes

b. no

c. don’t know
Is their recommended parameter for visualization of digital chest radiography in
your country?

a. yes

b. no

c. don’t know
Is either type of digital chest radiography used in clinical evaluation of dust-exposed
and other patient with chest diseases?

a. yes

b. no

c. don’t know
Does your government or compensation foundation cover the cost of annual CT scan
of current and past dust-exposed workers?

a. yes (if with profusion 1/0 or more, with plaque, any dust exposed)

b. no

c. don’t know
Is HRCT or thin-section CT used often for evaluation of dust-induced lung diseases
in your country?

a. yes

b. no

c. don’t know
Does your government accept fibrotic findings detected by CT among radiographic
normal current and past dust-exposed workers as pneumoconiosis for
compensation?

a. yes
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b. no
c. don’t know
10. Please give us your opinion about implementing digital diagnostic measures into

pneumoconiosis screening and surveillance.
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Summary

Recently the Ministry of Health, Welfare and Labour, Japan (MHWL-J) has approved the flat-panel
detector (FPD) Digital Radiography (DR) for its use in the legal medical judgment of pneumoconiosis.
The computed radiography that needs the imaging plate has been already approved for the purpose since
2001. We described the approach that the Pneumoconiosis Taskforce for the MHWL-J has taken to decide
the appropriate imaging parameters of DR for the medical judgment of presence of pneumoconiotic
opacities as demanded by the Pneumoconiosis Law in Japan. The pre-storage parameters for gray scale
processing and spatial frequency processing are critical to the visualization of the image more than the
post-storage parameters like window level and width. In order to obtain comparable images, pre-storage
processing considerably affects image, and storage using P-value stated in DICOM part 14 is strongly
recommended.

Introduction

Digital alternatives of radiography, both the computed radiography (CR) and the digital radiography (DR),
have been accepted well for the clinical use. Their strong points include easy handling, less chemical
waste, less space for storage, and better latitude compared to the conventional film-screen (FS)
radiography and they have almost substituted the FS radiography in the most of the big hospitals in Japan.
The increasing use of the Picture Archiving and Communication System (PACS) in such hospitals
prompted the trend of digitalization of the radiography.

Such trend has influenced to the medical screening of pneumoconioses and their legal judgment,
which directly affect compensation of the patient. The Pneumoconiosis Law (1) in Japan demands the
workers exposed to dust to take the medical examination including chest radiograph. The radiograph is
reviewed by a physician according to the Japan Classification of Radiograph of Pneumoconiosis (2),
which is almost parallel to the ILO International Classification of Radiograph of Pneumoconioses
(ILO/ICRP) (3, 4).

Recently the Ministry of Health, Welfare and Labour, Japan (MHWL-J) has approved the
flat-panel detector (FPD) DR for its use in the legal medical judgment of pneumoconiosis (5). The other
type of digital radiographic techniques, the CR that needs the storage phosphor, i.e. the imaging plate (IP),
has been already approved since 2001 (6). For the image of CR was not quite similar to the FS radiograph,
the MHWL-J had selected typical case sets that supplement the Japan Pneumoconiosis Standard
Radiographs. However, it is not an easy task as to merely introduce new substitutable technology to
conventional film-screen (FS) radiograph. As the Pneumoconiosis Law uses the radiographic judgment as
scale to decide the class of dust exposed workers that decides whether or not he is applicable to the
compensation, revision of this law has been a socially sensitive issue. The taskforce was demanded to
assure that the new modality is same in scaling the pneumoconiotic opacities.

This article aimed to describe the approach that the DR Taskforce has taken to decide the
appropriate imaging parameters of DR for the medical judgment of presence of pneumoconiotic opacities
as demanded by the Pneumoconiosis Law in Japan. Our approach has been, firstly, to decide the
appropriate DR parameters for the judgment of pneumoconiosis, and secondly to assess the
appropriateness of the parameter through reading trial using the proposed parameters. For the former
purpose we took Canon CXDI as example and made thorough investigation on its imaging parameters.
After we have decided the appropriate imaging parameters, we performed reading trial comparing
radiograph and the hard copy of DR. Similar approach had been taken to decide the parameter for CR
before its approval for the pneumoconiosis judgment in 2001. As there are some other venders those
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producing the FPD DR systems, the taskforce demanded the venders to submit typical pneumoconiosis
images taken by their systems. Specific parameters that correspond to the taskforce recommendation were
sought out. The taskforce also decided the process to approve the new apparatus for the legal medical
judgment of pneumoconioses.

I. Evaluation of appropriate DR parameters for judging the grade of pneumoconiosis
using Canon DR system

As the full technical support from engineers was available from Canon, Inc. as well as Canon has top
share concerning the FPD DR systems in Japan, the CXDI (Canon, Inc., Tokyo) was chosen as the one to
fully assess its imaging parameters. All the FPD DR images and FS radiograph were obtained after taking
written informed consent from the subjects in the hospitals which had collaborated to this study. As the
new cases of pneumoconioses are not abundant in Japan, most of the cases were from the two major
institutes that had installed the FPD DR system for years.

In order to decide the appropriate parameters, four typical cases of silicosis were selected from the
DR case archives, each representing the mid-category of profusion 0, 1, 2, and 3. Imaging parameters
concerning the gray scale processing and the spatial frequency processing were changed one by one to
assess the difference caused by the parameter modification. The taskforce for CR approval took the
similar approach to assess the comparability of chest radiograph and CR hard copy. The middle column of
the Table 1 shows appropriate ranges for the gray-scale and spatial frequency processing that was
recommended by the MHWL-J taskforce for CR approval to the legal medical judgment of
pneumoconiosis in 2001 (6). The comparable imaging parameters for each vender of the CR and CXDI
(Canon, Inc., Tokyo) are listed in Table 2. The DR Taskforce performed the group-review by the five
experienced physicians changing the parameters one by one for all the four cases. The Table 3 compared
the two parameters sets: the one was recommended by the vender that keeps the image within the CR
Taskforce guideline and the other was approved by the DR Taskforce after group-reviewing the images
using various parameters.

Five experienced physicians, who are either radiologists or pulmonologists and serving as regional
or central Pneumoconiosis Examination Physicians appointed by the MHWL-J, reviewed differently
processed hard copies of DR and gave consensus decision whether it was appropriate for pneumoconiosis
judgment or not. After the group reading, the taskforce decided not to recommend the use of the
Enhancement, a parameter for the spatial frequency processing, more than 2 for the CXDI.

Table 1 Appropriate imaging parameter of the gray-scale and spatial frequency
processing recommended by the CR Taskforce in 2001 and the DR Taskforce in 2007

CR-TF Recommendation DR-TF Recommendation

Gray- scale (gradation) processing
Lung field 1.6-2.0 1.6-2.0
Mediastinum, heart 0.15-0.25 not defined
Spatial frequency processing
High frequency (> 0.2 cycle/mm)

1.0-1.2 OFF*
Low frequency (0 cycle/mm)

Note: CR-TF is the CR Taskforce, while DR-TF is the DR Taskforce. *Spatial frequency processing was
recommended to be basically OFF for the any FPD, except CXDI (Canon, Inc.). The range recommended by the CR
Taskforce is equivalent to Enhancement 0-4 for CXDI as in the Vender’s recommendation in Table 3. The DR
Taskforce accepted the Enhancement 0 and 1 for CXDI after the group review (See Table 3).
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Table 2 Corresponding parameters of image processing: CR and CXDI
CR

DR
Fuji Konica Kodak Canon (CXDI)
Gray-scale GA G value Contrast Factor Contrast
processing
GC Upper Contrast
Lower Contrast
GS Lung density  Density Shift Brightness
Shoulder Shift
Toe Shift
______________________ ¢r kv o Cuweshape L
Spatial RN Mask size Matrix size Frequency
frequency
processing
RE Emphasized  High Density Boost Enhancement
degree

Low Density Boost
Note: The parameters for the multi-frequency processing are not included in this table.

Table 3 Appropriate imaging parameter for legal medical judgment of pneumoconiosis for
CXDI

CXDI (Canon, Inc., Tokyo)

Vender’s Recommendation DR-TF
Recommendation
Contrast 14 -17 14 -17
Brightness 17-20 17-20
Curve shape Chest Chest
Frequency 7 7
Enhancement 0-4 0-1

Note: See also the Note for Table 1.

Il. Comparison of judgment of the grade of pneumoconiosis between film-screen system
and Canon DR system in the same patient

Using the parameters recommended by the DR Taskforce, we have performed reading trial by the same
five physicians participated in the previous parameter study. In this study, we aimed to assess the
consistency of classification of profusion compared to that of film-screen radiograph.

Methods

The DR Taskforce has compared the hard copy of the DR against the radiograph of the same patient and
chosen the parameters that could produce the most similar image as the radiograph. We have extracted 35
cases with pair of the DR hard copy and the FS radiograph from the Occupational Safety and Health
Compensation Hospitals (Rosai Hospitals) and other academic group on the pneumoconioses (Fukui
University Hospital and NHO-Kinki Chuo Chest Medical Center). Five readers who serve as the regional
or central Pneumoconiosis Examination Physicians independently reviewed 35 pairs of the DR hard copy
and the FS radiograph. For the classification the 4 point-scale profusion (0, 1, 2, and 3) was used
according to the Japan Classification, which is almost parallel to the ILO/ICRP.
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Crude agreement and Cohen’s k statistics was used to assess the consistency between the
classification results within the reader (intra-reader agreement), or between the readers (inter-reader
agreement). Altman’s criteria for the « statistics interpretation was used to decide the agreement: poor
<0.2, fair 0.21-0.40, moderate 0.41-0.60, good 0.61-0.80, and very good >0.81 (7).

Results

The median reading results of five readers’ trial on the 35 pairs of the FPD DR hard copy and the FS
radiograph were summarized in Table 4 and 5. Accumulation of 5 readers’ individual reading results of
35 pairs showed crude agreement of 78.9% (138/175 readings) as well as 15.4% (27/175) DR’s
over-reading and 5.7% (10/175) DR’s under-reading compared to FS radiograph (Table 4). Crude
agreement between median profusion of FPD DR and FS radiograph as shown in Table 5 was 82.86%
and its x statistics was 0.74 (Std. Error 0.1078). The intra-reader agreement was good (k= 0.6975; range:
0.4909-0.7886). The inter-reader agreement was also good as the average Kk value between FS radiograph
and FPD DR was 0.6072 and 0.6968, respectively. From the results of this study, the FPD DR showed the
same capability in judging the profusion category of pneumoconiosis as the FS chest radiography has.

Table 4 Comparison of the profusion between FS and DR chest radiography in 175
accumulated cases (5 readers, 35 patients)

Difference of the Profusion

FS -DR Number of cases FS>DR FS<DR FS=DR
0 - 0 45 45
0 - 1 11 11
1 - 0 3 3
1 -1 63 63
I - 2 8 8
2 -1 3 3
2 - 2 22 22
2 -3 8 8
3 - 2 4 4
3 -3 8 8
Total (%) 175 (100) 10 (5.7) 27 (15.4) 138 (78.9)

Table 5 Summary of the median profusion of five readers: FS vs DR

DR
FS 0 1 2 3 Total
0 9 3 0 0 12
1 0 14 1 0 15
2 0 0 4 1 5
3 0 0 1 2 3
Total 9 17 6 3 35
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