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I. PNEUMOCONIOSIS AND PULMONARY TUBERCULOSIS*
Zenji HORAI

Pneumoconiosis is the disease resulting by the inhalation of dusts in the lung, and pulmonary
tuberculosis is the disease involved by the infection of the tubercle bacilli in the lung.

It has been discussed that development of pulmonary tuberculosis is affected by inhalation
of silica dusts. Concerning the relationship of silicosis and pulmonary tuberculosis, it was
reported that two types of “Complication form” and “Combination form” were observed patholo-
gically by Prof. Husten. Since then, many reserches have been reported on the relationship
of pneumoconiosis and tuberculosis.

It is well known that prognosis of the pneumoconiotuberculosis is not so good as that of
the each disease.

In this paper, the pneumoconiotuberculosis was discussed epidemiorogically, clinically,
pathologically and experimentally. In epidemiological aspect, the results of the mass survey
in the factory of dust circumstances were stated. It was emphasized that complication of
pneumoconiosis and pulmonary tuberculosis was much more detected. In the clinical and
pathological aspects, the more severe complex lesion was often formed in the pneumoconiotu-
berculosis. And it was more resistant to medical treatment than simple tuberculosis. In the
experimental aspect, cavity formation involving a great deal of caseous substances was often
observed after the infusion of dust particles (free silica, talc, and kaolin) with tubercle bacilli.
Much more tubercle bacilli were counted in the pneumoconiotuberculous lesion than in simple
tuberculous lesion.

It is newly recognized that pneumoconiotuberculosis is an important occupational respir-
atory disease. As pneumoconiotuberculosis is a difficult curable disease, it must be efficiently

careful to treat pneumoconiotuberculosis.
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* From The 2nd Department of Internal Medicine, Nara Medical University, Kashiwara, Nara-ken 634
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260

Table 1. History of Pneumoconiosis Control

and International Congress

1900 Committee of Investigation of Silicosis (South
Africa)

1912 Enactment of Law of Silicosis in South Africa

1930 1st I.L.O. Committee of International Vete-
rans of Silicosis in Johanesburg

1938 2nd I.L.O. Committee of International Vete-
rans of Silicosis in Geneva

1950 3rd I.L.O. Committee of International Vete-
rans of Silicosis in Sidney

1958 4th I.L.0. Committee of International Clas-
sification of Radiographs of Pneumoconiosis
in Geneva

1968 5th I.L.O. Committee of International Clas-
sification of Radiographs of Pneumoconiosis in

Geneva

Table 2. History of Pneumoconiosis Control

in Japan

1905 Enactment of minings law

1916 Enactment of regulation of support of miner

1930 Sanction of silicosis as occupational disease

1936 Sanction of pulmonary tuberculosis occured in
dust places with free silica and silicosis as
occupational disease

1946 Enactment of regulation of step of silicosis

1955 Enactment of law of special protection of sili-
cosis and others

1960 Enactment of law of pneumoconiosis
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Table 3. Results of Mass Survey of Pneumoconiosis (1967, Ministry of Lobour)
Number of Number of vol- |
Division it |umery Spsicenion| _Tou!

Applied factories 24, 657 24, 657
Employees of dusty places 451, 848 451, 848
Factories practised mass survey 6, 596 6, 596
Employees performed mass survey 144, 165 144, 165
Number proposed last year 1,215 34 1,249
Number proposed this year 19, 381 1,108 20, 489
Total 20, 596 1,142 21,738

Employees examinated 143, 376 143, 376
Employees determined 18,799 1, 080 19, 879
Health supervision 1 (1) Ry 6,371 135 6, 506
(2) R, R, 8, 085 122 8, 207

Total 14, 456 257 14,713

Health supervision 2 (1) Tb(-) 1,284 62 1,346
(2) Others 2,040 60 2,100

Total 3,324 122 3,446

Health supervision 3 (1) F, 185 36 221
(2) Tb (%) 294 76 370

(3) Others 233 25 258

Total 712 137 849

Health supervision 4 (1) RC 12 16 28
(2) F, 91 181 272

(3) Tb (+) 204 367 571

Total 307 564 871

Table 4.

Cases of Pneumoconiosis Complicated with Tuberculosis that Have Been Determined

at Regular Mass Survey and Volantory Application

. Number of Number of vol-
Division el:anmi;ed unt::; a;:lic\::ion Total

Employees of determined 18,799 1,080 19, 879
Total of X-ray findings 1,2,3, and 4 types 12, 428(100) 945(100) 13, 373(100)
Tb (=) ; inactive tuberculosis without fear of

progression 1,284 (10.3) 62 (6.5) 1,349 (10.1)
Tb (+); inactive tuberculosis with fear of

progreasion 294 (2.3) 76 (8.0) 370 (2.8)
Tb (+); active tuberculosis 204 (1.6) 367 (38.8) 571 (4.2)
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Table 5. Frequency of Pneumoconiosis Complicated with Tuberculosis in Coal Mining, Metal
Mining and Casting (1967, Ministry of Labour)
Division Coal mining Metal mining Casting
Number of employee in dust places 85, 956 25,139 58, 825
Number of employee by mass survey 24,490 12,761 17,159
Total of X-ray finding 1,2,3, and 4 type 963(100) 1, 594(100) 1, 313(100)
Tb (-) ; inactive tuberculosis without fear of 283 (29.4) 153 (9.9) 87 (6.6)
progression :
Tb (+) ; inactive tuberculosis with fear of 47 (4.8) 37 (2.3) 23 (1.7)
progression ' :
Tb (+) ; active tuberculosis 26 (2.6) 15 (1.0) 21 (1.5)
(D)%
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lntematxonal Classxﬁcatxon of Persistent Radiological Opacities in the
' : Lung Fields Provoked by the Inbalation of Mineral Dusts (1958)
T N . .
pneuomo Suspect Pneumoconiosis
- § coniosis .
) . Li s
Type of opacity opzigietail;s' Small opacities | Large opacities
Qualitative features : P m [ n : |
- o z L | A | B | C
Quantitative features 1 ’ 2 I _3 1 ‘ 2 ’ 3 | 1 l 2 l 3
Additional symbols %) . () @) (em) (hi) ®)  Gx) (i)
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Radiographic Appearances of Pneumoconiosis

Pneumoconiosis Law in Japan 1960

Category Appearances mainly formed by small opacities Appearances mainly formed by abnormal lincar opacities
A small number of small opacities (caused by | Abnormal linear opacities (caused by pneumo-
pneumoconiosis and as large as punctiform or | coniosis alone ; hereinafter the same applies to
larger in size ; those caused by pulmonary | this Table.) distributed sparsely over the two
tuberculosis are excluded. Hereinafter the same | lung fields are seen and large opacities can not

1 applies to this Table.) are clearly seen in an | be found.
area equivalent to at least two anterior rib
spaces and at the most not greater than one-
third of the two lung fields, and the large
opacities can not be found,
Small opacities distributed sparsely over an area | Abnormal linear opacities distributed densely
I greater than one-third of the two lung fields | over the two lung fields are seen and the large
are clearly seen and the large opacities can not | opacites can not be found (except the case fal-
be found. ling under Category III).
Small opacities distributed densely over an area | Abnormal linear opacities distributed densely to
o greater than one-third of the two lung fields | a marked extent over the two lung fields are
are clearly seen and the large opacities can not | seen and the large opacities can not be found.
be found.
Small opacities are clearly seen and the large | Abnormal linear opacities are seen and the large
N opacities can be found in the two lung fields | opacities can be found in the two lung fields
or one lung field, or one lung field.
Table 8. Differentiation by X-ray Findings between Pneumoconiosis and Pulmonary
) Tuberculosis in Pneumoconiotuberculosis : Small Opacities Group
without Large Opacities (Chiba)
Differential target Pneumoconiosis Pulmonary tuberculosis
1. Form of lesion shadow Not regular round Regular round
2. Density of lesion shadow Hard Soft
3. Margin Sharp Not sharp
4. Diffusion Regular size Irregular size
5. Distribution Wide Localized
6. Tendency of coalescense Not frequent Frequent
7. Shadow of draining bronchus Not present Present
8. Linear, streaky shadow Irregular Regular
9. Easy localized portion Ung;resa"d middle zones, general Apex and upper zones
10. Symmetry Symmetric Not symmetric

11. Stage Generally same Every stage

12. Course Gradually increasing change Rapid increasing and absorbtion

13. Hilar shadow Bilateral increasing Unilateral increasing

—
S o

Diviation of organ

. Callosity of pleura
. Effect of anti tuberculosis agent

None
None
None

Sometimes
Sometimes
Good effect
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Table 9. Differentiation by X-ray Findings belween Pneumoconiosis and Pulmonary

Tuberculosis in Pneumoconiotuberculosis : Small Opacities Group
with Large Opacities (Chiba)
Differential target Pneumoconlosis Pulmonary tuberculosis

1. Border of lesion shadow Sharp Different by stage
2. Density of lesion shadow Regular dense Irregular dense and thin
3. Hardness of lesion shadow Hard Relative soft
4. Cavity formation Rare Often
5. Shadow of draining bronchus Not present Present
6. Spreading of TB lesion Not present Present
7. Easy localized portion Upper and middle zones Apex and upper zones
8. Symmetry Symmetric Not symmetric
9. Emphysema Marked None or slight
10. Base of pneumoconiosis Confluent tendency Not confluent
11, Course Contracted process Spreading process
12, Diviation of organ None Marked
13. Callosity of pleura None Sometimes
14, Effect of anti tuberculosis agent None Good effect

Table 10. Classification of Activity of Pulmonary Tuberculosis

Division of activity X-ray finding Bacterial finding | Clinical symptom Control method
. . Cavity shadow present or | (+)or (=), _ . .
Infective active not present (+) (+)or (—) Treatment, isolation
None infective active | Unstable lesion shadow (=) (4)or (=) Treatment
Inactive Stable lesion shadow (=) (=) Watching
Suspicious Indeterminated shadow (=) (=) Re-examination
Healing Calc or fibrotic shadow (=) (=) Normal life
Table 11. Classification of Activity of Pulmonary Tuberculosis in Pneumoconiosis Law
Division Signal
1. Active pulmonary tuberculosis : Tb (+)
2. Inactive pulmonary tuberculosis with fear of progression ' Tb ()
3. Inactive pulmonary tuberculosis without fear of progression Tb (-)
4. Healing pulmonary tuberculosis Tb (0)
5. Without pulmonary tuberculosis 0
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Table 12. Thinking of Activity Concerning Tuberculous Shadows in Pneumoconiotuberculosis

Following tuberculous shadows excepting healing are thought to be active cases (Tb(+))
(1) Tuberculous shadow occupied over one intercostal space and shown over 1.0cm in diameter mass,
(2) Tuberculous shadows smaller than one intercostal space and 1.0cm in diameter mass which
are determined as followings.
a) All tuberculous shadows in first finding cases excepting healing
b) All tuberculous shadows in continued treated cases excepting healing and stability over 3
years
¢) Results of clinical examination, especially positive of tubercle bacilli in sputum

Table 13. Thinking of Inactivity Concerning Tuberculous Shadows in Pneumoconiotuberculosis

Following tuberculous shadows smaller than one interostal space and 1.0cm in diameter mass are
thought to be inactive cases with fear of progression (Tb(z%))

(1) Stable tuberculous shadows over 3 years in continued treated cases.

(2) Stable tuberculous shadows in watching Type 3 and 4 cases

Following tuberculous shadows smaller than one intercostal space and 1.0cm in diameter mass
are thought to be inactive cases without fear of progression (Tb(—))

(3) Stable tuberculous shadows in long watching Type 1 and 2 cases

(4) Stable tuberculous shadows in Type 1 and 2 watched over 2 years with fear of progression

Table 14. Prognosis after Treatment of Pneumoconiotuberculosis Patients
Prognosis
PP Number of
D . ?
tvision investigated Recovered Unchanged ’ Died
Silicotuberculosis 80 16 31 ? 33
Asbestotuberculosis 8 2 2 4
Talctuberculosis 4 1 2 1
Pyrophilitotuberculosis 4 0 3 1
Total 96(100) 19 (19.8) 38 (39.6) 39 (40.6)
()%
Table 15. X-ray-Type, Age and Prognosis in Silicotuberculosis Patients
X-ray type oi. pn. at Age Number of Prognosis
case fiinding investigated Recovered Uchanged Died
Type 1 ~49 11 1 6 4
29 cases 50~ 18 5 7 6
Type 2 ~49 12 5 3 4
43 cases 50~ 31 3 13 15
Type 3 and 4 ~49 3 0 2 1
8 cases 50~ 5 2 0 3
Total ~49 26 6 11 9
80 cases 50~ 54 10 20 24
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Table 16. X-ray Type, Occupation and Prognosis in Silicotuberculosis Patients
7 Prognosis
X-ray type of pn. at Number of LRI
caso finding Occupatlon investigated Recovered Unchanged ‘ Died
Type 1 Stone cutter 9 3 2 ] 4
Casting worker 7 1 2 4
29 canes Others 13 2 9 2
Type 2 Stone cutter 22 5 10 7
Casting worker 9 1 2 6
43 cases Others 12 2 ! 4 6
— S — ——— —_ e !
Type 3 and 4 Stone cutter 1 0 ! 1 0
Casting worker 0 0 (1] 0
8 cases Others 7 2 i 1 4
Total Stone cutter 32 8 13 11
Casting worker 16 | 2 4 10
80 cases Others 32 L 6 14 12
Table 17. X-ray Type, Employed Period and Prognosis in Silicotuberculosis Patients
X-ray type of pn. at Employed Number of Prognosis
cases finding period (years) investigated Recovered l Unchanged : Died
|
Type 1 ~19 14 2 ! 9 3
29 cases 20~ 15 4 4 7
Type 2 ~19 15 3 2 i 10
43 cases 20~ 28 5 14 I 9
Type 3 and 4 ~19 4 0 ! 1 | 3
8 cases 20~ 4 2 ‘ 1 | 1
Total ~19 33 5 : 12 16
80 cases 20~ 47 11 i 19 17
Table 18. X-ray Type, Hospitalized Period and Prognosis in Silicotuberculosis Patients
X-ray type of pn. at Hospitalized Number of Prognosis
case finding period (years) investigated Recovered Unchanged | Died
Type 1 ~4.9 19 5 8 ; 6
29 cases 5~ 10 1 5 i 4
Type 2 ~4.9 34 8 11 15
43 cases 5~ 9 0 5 ‘ 4
Type 3 and 4 ~4.9 3 1 1 ‘ 1
8 cases 5~ 5 1 1 | 3
Total ~4.9 56 14 20 : 22
80 cases 5~ 24 2 11 i 11
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Table 19. X-ray Type, Tubercle Bacilli in Sputum and Prognosis
in Silicotuberculosis Patients

X-ray type of pn. at Tubercle bacilli Number of Prognosis
case finding in sputum investigated Recovered Unchanged Died
Type 1 + 22 5 10 7
29 cases - 7 1 3 3
Type 2 + 33 7 12 14
43 cases - 10 1 4 5
Type 3 and 4 + 6 1 1 4
8 cases - 2 1 1 0
Total + 61 13 23 25
80 cases - 19 3 8 8
Table 20. X-ray Type and Prognosis in Aspestotuberculosis Patients
X- t £ . Empl d Hospital ‘Tubercle bacilli .
No. ra?:'asg.p:m‘:lhf: at Age perm ’(.,yyeean) perio(:i"zy:arl) “inrs;utu::l ! Prognosis
1 Type 4 53 20 1 + Died
2 Type 2 57 13 5 + Died
3 Type 2 55 19 2 + Died
4 Type 2 56 27 1 - Recovered
5 Type 1 60 20 2 - Recovered
6 Type 1 50 23 1 + Unchanged
7 Type 2 54 12 3 - Died
8 Type 1 47 17 2 - Unchanged
Table 21. X-ray Type and Prognosis in Talctuberculosis and Pyrophylitotuberculosis Patients
X- t f . Empl d Hi ital Tubercle bacilli .
No. tazas}épgn‘:iir?; at Age perirgg ?;'eearu) perio?‘:("y:ars) uinrscp:nurancl i Prognosis
Talctuberculosis
1 Type 2 43 5 4 + Died
2 Type 1 37 8 2 + Recovered
3 Type 2 30 5 2 - Unchanged
4 Type 2 46 27 3 + Unchanged
Pyrophylitotuberculosis
1 Type 2 39 | 5 2 l + Unchanged
2 Type 1 43 4 + Died
3 Type 1 41 3 - Unchanged
4 Type 1 52 14 2 - Unchanged
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Table 22. Pathomorphological Classification of Pneumoconiosis (Sano)

Small nodule pneumoconiosis

Type Large nodule pneumoconiosis
Size Mostly above 3.0mm Mostly below 1.5mm
Nodule degree of fibrosis | Strong, concetric Weak, radial
Density Rather sparse Dense
Dust in alveoli Usually not so much Abundant

Massive fibrosis

Cavity

Focal emphysema Not noticable

Bullous emphysema

Sort of pneumoconiosis | Classifical silicosis

Caused by coalescence of nodule

Usually microscopical, rarely caused by
pneumonia in massive fibrosis

Remarkable at the later stage

Caused by filling up alveoli

In case of pyrite pn. and pyrophylito
pn. caused by necrosis of massive
fibrosis

Remarkable
Relative seldom

Nonclassifical silicosis, asbestosis py-
rophylito pn. talcosis, etc.

Table 23.

Relation between Dust Foci and Tuberculous Lesions (Sano)

Type of pneumoconiosis

Tuberculous lesion
Large nodule pn.

Small nodule pn.

Complications form

Influence by few amount of dust

Influence by large amount of dust

Combinations form

Tuberculous mass
lesion

Small focus below 1.0cm

Confluence of densely distributed com-
binations nodules

‘| Large focus over 5.0cm

Fibrotic change of widely distributed
tuberculous nodules

In complications
foci

Cavi ..
R4 In combinations

foci

Smooth wall and few amount of dust
in cavity wall

Worm-eaten like cavity
change of wall

indrurative

Irregular wall and large amount of
dust in cavity wall

Worm-eaten like cavity not indurative
change of wall
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Fig. 1. Comparison with Bacteriological Finding
of Lung Lesion in Guinea Pigs after Infusion
of Free Silica alone, Tubercle Bacilli,
and Both Mixed
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Comparison with Pathomacroscopic Findings of Lung in Guinea Pigs after

Infusion of Free Silica alone, Tubercle Bacilli alone, and Both mixed

Weeks after infusion
Group Lesion

1 2 3 | 4
Cavity 0 0 0 I 0
Free silica group Caseation 0 0 0 ' 0
Nodules or dust foci 8 9 8 9
Total 8 9 8 l\ 9
Cavity 0 0 0 | 0
Tubercle bacilli Caseation 0 0 1 ‘ 6
group Nodules or dust foci 11 6 14 15
Total 11 6 15 21
Cavity 0 0 11 11
Tubercle bacilli with | Caseation 0 1 2 5
free silica group Nodules or dust foci 12 7 2 1
Total 12 8 15 17
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Table 25. Comparison with Pathomacroscopic
Findings of Lung in Guinea Pigs 4 Weeks
after Infusion of Tubercle Bacilli alone,
Tubercle Bacilli with Talc and
Tubercle Bacilli with Kaolin

Group Lesion Number

Cavity 0
Tubercle Bacilli Caseation 4
group Nodules or dust foci 6
Total 10
Cavity 4
Tubercle bacilli Caseation 8
with talc group | Nodules or dust foci 0
Total 12
Cavity 4

Tubercle bacilli Caseation
with kaolin group | Nodules or dust foci 1
Total 10

Fig. 2. Comparison with Bacteriological Finding
of Lung Lesion in Guinea Pigs 1 and 4 Weeks
after Infusion of Tubercle Bacilli alone,
Tubercle Bacilli with Talc, and
Tubercle Bacilli with Kaolin
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