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A Study on the Early Diagnosis of Pneumoconiosis
Young Lim, Im Goung Yun

Department of Preventive Medicine
Catholic University Medical College, Seoul, Korea

In order to assess the method which is more sensitive one to detect the early change of lung
tissue by the inhaled dust, we have performed the various medical examinations such as chest radiography,
pulmonary function test, high resolution chest CT, bronchoalveolar lavage and lung biopsy used bronchoscope
and ultrathin bronchoscopy examination to 48 persons,

The control group were 8 persons who did not exposed to dust, 40 cases of the experimental group
have professionally exposed to the mineral dust.

The results were as follows :

1. The total number of cells in bronchoalveolar lavage was significantly increased in all of the
pneumoconiosis group classified by chest and high resolution chest CT,

2. The composition rate of macrophage to the total number of cells in bronchoalveolar lavage fluid
was significantly decreased in all of the pneumoconiosis group compared with the control group.

3. The composition rate of neutophils and lymphocytes to the total number of cells in bronchoalveolar
lavage fluid was significantly increased in all of the pneumoconiosis group compared with the control
group.

4. The forced expiratory volume in one second (FEV,,), maximal mid-expiratory flow (MMF),
and maximal voluntary ventilation (MVV) were significantly increased only in the group of the
progressed pneumoconiosis relatively.

5. We observed submucosal edema, anthracotic pigmentation and granuloma formation in transbronchial
lung biopsy of the suspected pneumoconiosis (category 0/1) case which is thought to the early
change of coal workers’pneumoconiosis.

Key Word : pneumoconiosis, early diagnosis, bronchoalveolar lavage.
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& Bergin®}} (Bergin et al, 1986)ol 9J3dtd BEf3algu}
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&Y FAZ2F do] FRARG AT
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1%, 60.3+164%, 525+148%= #9&A Zasidz
(p€0.01) FHZo) AYPY5F i AFSE BA
FAESo} O ZTFT AEELS dRTNA 3810

8% Aot £AZ 29 category 0/ —~0/0,0/1,1/
0~1/2, 2/1~2/3 282 43y AHEEL 77 9
9+3.4%, 22.14+9.3%, 19.54+7.8%, 20.2410.3%, 285+17.
0%2 Fo8A Z7189eH(p0.05). 2 FAES
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A £7+5 7142 (MMF : maximal mid-expiratory flow)
a8 2 Hod 87)28(MVV : maximal voluntary ventilation)
< X 294 HE uist 2o F, d2ed 427, Hd
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Table 1. Cellular Constituents in Bronchoalveolar Lavage Fluid according to the Category of Pneumoconiosis by Chest X-

ray Finding.
Group Control Dust Exposure
Category
N——o.ofsubj. 0/—~0/0 0/1 1/0~1/2 2/1-2/3 3/2~3/+ L.O.
o 8 2 15 14 6 1 2
total cells 13.0+2.0 124+ 65 238+101° 2874 80° 262+128° 220 335+ 35°
(x10% '
macrophage 905419 7184230 734411.2° 64.1411.1° 60.3+164° 49.0 5254148
(%)
neutrophil 38108 99+ 34° 2214 93° 195+ 7.8° 2024103 285 285+17.0°
(%)
lymphocyte 51425 80+ 44 1284 50° 1364+ 60° - 169+ 6.8° 210 177+ 04°
(%)

* 1 p{0.01 compared with control by ANOVA



Table 2. The Results of Pulmonary Function Test according to Category of Pneumoconiosis by Chest X-ray Finding.

Group Control Dust Exposure
Category
e — 0/-~0/0 0/1 1/0~1/2 2/1~2/3 3/2~3/+ LO.
No. of subj,
_— 2 15 14 6 1 2
PFT
FEV,,/FVC 836176 830+ 7.1 8461105 751+ 78 780+ 5.0 48 746+ 56°
(%)
MMF 814462 784+135 7804108 7414192 71.0%10.2 525 37.1+£102°
(% pred.)
MVV 98.11+73 101+18.3 1024121 99.2+17.1 90.1+ 85 795 704+ 48°
(% pred.)
FEV,, : forced expiratory volume in one second
FVC : forced vital capacity
MMEF : maximal mid-expiratory flow
% pred. : percent of the predicted
* 1 p<0.01 (compared with control) by ANOVA
I, 0, T 2 N& Z7) 684+12.8%, 664414.0%, 66.
3. THANERHMBCIERAY o8t DHS :
s =T st .= 20 i 54130%, 568+139%2 S8t ZiQAon (0.
o Xg§Meel 71X H ZAEHLY MEo .
izt 01) Yoz ANz AYF=ol wet Fase 7
= FE 1A,
Wzes BAZEaF glo] THFFFAASTEH FANESO NG TETY WEES ZT 38+08%
Gazdd we NFAHZAZAY FMESFS 0 o vlated EAEZFE AuFe o] BFHA ¢k

g gAME, 557 283 dabTe HEES ¥ 3
M mE we} gk F oz FAEFE 13042
0x10'¢1e) v1gled AHZ Grade I, I, T 2 Ve &
2} 2134126104 2214+100X10% 21.3+88%10%, 26.
8+82x10°22 FAdtA F7FtAcH(p0.01).

8, A EHHAY FHEF g YL W)
Bgo gz 90.5+1.9%%19 Hatd H3 Grade

A 2(CO)# AHZF Grade I, I, M ¥ Ne= 44 6.
441.1%, 17.449.0%, 18.248.6%, 19.84+10.6%, 24.3+12.
%2 #9984 kAR (p0.01) AHFo] IPH
52 3A Fotste AFE 2o dupe HEge
= 51425%0) vlste] AAF Grade 1, O, T ¢
N zH2 11.647.0%, 13.7+6.2%, 128+4.1%, 17.4:1:3.
3%z 95t 271t ch(p<0.01).

Table 3. The Cellular Constituents in Bronchoalveolar Lavage Fluid according to Grade Pneumoconiosis by High Resolution

Chest CT
Group Control Dust Exposure
Chest CT finding
No. of subi C Cco CI Ccn Cl CN
Cel 8 2 13 15 6 4

total cells ( x10*) 130120 17.1445 21.3+126° 22.1410.0° 213+ 88° 268+ 8.2
macrophage (%) 90.5+£1.9 87.2+7.1 68.4+12.8° 66.4+14.0° 66.5+13.0° 56.8+139°
neutrophil (%) 38+038 64+1.1° 174+ 90° 182+ 86° 19.84+10.6° 2434129°
lymphocyte (%) 51£25 -6.9+31 116+ 7.0 1374 62° 128+ 41° 174+ 33"

* 1 p<0.01 (compared with control) by ANOVA
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Table 4. The Results of Pulmonary Function Test according to the Grade of Pneurnoconiosis by High Resolution Chest

CT
Group Control Dust Exposure
Chest CT finding
- C CO CI Cl Cli CN
No. of suby. .
8 2 13 15 6 4
Cell

FEV,./FVC (%) 83.617.6 86.2+4.1 831+ 81 7824+ 80 70.1+10.2° 60.4410.8°
MMF (% pred.) 81.416.2 80.5+7.2 784+110  751+16.2° 685+ 80° 495+ 82°
MVV (% pred.) 98.1+£7.3 105.1+7.0 1021+£132  989+£15.1 881+121° 712+ 51°

FEV,, : forced expiratory volume in one second
FVC : forced vital capacity

MMF : maximal mid-expiratory flow

% pred. : percent of the predicted

* : p{0.01 (compared with control) by ANOVA
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Fig. 1. Chest PA showing suspected pneumoconiosis
(Cat 0/1)

Fig. 2. High resolution CT of rt. chest reveals diffuse tiny nodular
densities of the entire lung field ; Silicosis, Grade T by Bergin
classification,
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Fig. 3. Bronchoscopic finding shows
diffuse anthracotic pigmen-
tation and mucosal erosion,

Fig. 4. Ultra thin bronchoscopic fin-
ding shows pigmentation and
mucosal secretion of respiratory
bronchiole.

Fig. 5. Bronchoalveolar lavage fluid finding,
“A) Giemsa stain X400.
B) Papanicoloau stain X400,
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Fig. 6. Transbronchial lung biopsy tissue
finding shows submucosal edema,
anthracotic  pigmentation and
granuloma formation. H & E,
X 400.

Fig. 7. Electron micrograph of bronchoalveolar lavage shows swollen macrophage phagocytized carbon
particle in the phagosome, X12000, X16000.
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