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Change of Volume of Isoflow in Pneumoconiosis Patients with Small Opacity

Sang Yong Oh, M.D., Jee Won Kim, M.D., Chang Young Jung, M.D.
Kyung Ah Kim, M.D. and Im Goung Yun, M.D.

Department of Occupational Disease, Chatholic University Medical College, Seoul, Korea

Backgrounds: The measurement of volume of isoflow has been considered as a sensitive test for
detecting small airway diseases showing normal pulmonary function in a routine pulmonary func-
tion test. To evaluate the functions of small airway among dust exposed workers, the changes of
volume of isoflow were measured and its applicability of managing early stage pneumoconiosis
patients was studied.

Method: The subjects were 67 male, pneumoconiosis with small opacity and FEV1>80%, FEV1/
FVC>75% in spirometry and the controls were 20 male, no dust-exposed office workers. The
maximal epiratory volume curves after inhalation of indoor air and He-O, gas mixtures were
measured and AVaaxso, dVmaxrs, VisoV/VC between the dust exposed and control workers were
compaired.

Results:

1) There were no significant differences between two group in 4Vuexss and AVmaxrs. But the ratio
of Vi,,V/VC of the subjects was siginificantly higher than that of the control (p<0.01). This study
confirms that V,,V/VC is a very useful index in early detection of small airway dysfunction.

2) The ratio of V,,V/VC of the subjects was signigicantly different between only smoker group
and mixed group (smoker and nonsmoker). It suggestes that smoking is an important cousative factor
of small airway dysfunction.

3) As the profusion of the chest X-ray increased, the rartio of V5, V/VC increased, but no signifi-
cant difference of V,,,V/C was found between categories of pneumoconiosis. The categories of
pneumoconiosis and small airway dysfunction may not be related.

4) No significant relationship was established between the duration of work and the ratio of Vi
V/VC.

Conclusions : It is concluded that the measurement of V,,,V/VC is useful to detect small airway
dysfuction of early stage pnuemoconiosis patents with small opacities but showing normal pulmonary
function in a routine pulmonary function test.
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Table 1. Clinical Characteristics of the Control and Dust Exposed Group (Mean  SD)

Control  Dust exposed Category
Group Group o/ 1 2 3
No. of cases 20 (5) 67 (8) 8(2) 14 (1) 25 (3) 12 (0) 8(2)
(non-smokers)
Age {yr) 459+ 7.8 458+ 7.5 45.1£8.1 46.4x 8,1 47.3x 5.4  485£91  51.6¢ 8.4
Height (cm) 168.5¢ 3.3 166.9+13.5 168.4+6,2 166,7+ 5,7 '168.2+ 3.2 165,3+5.9 165.7+ 3.3
Weight (kg) 68.5x 7.2 63.4+ 7.8 68.5+8.2 65,7+ 1.3 64,7+ 4.7% 64,1193 56.3t 5.1%
Smoking 17.8:14.6 1462110 9.916.7 12.5:11.5 16.1£12.5 16,8%6,5 15.7¢19.1
(pack-yr) ' '
Occ. Hx (yr} 12,0 9.2 15.3+£7.2 14,5+ 8.2 151t 54 177156 25.0+13.2
*:p<0.05

Expiratory Ciow rate ({/sec)

Fig. 1. Analysis of air-Helium flow volume curve

Vi V: Volume of isoflow

Vmaxse: Difference in Viyayso while breathing a helium-02 mixture
compared to the breathing air.

Vmaxrs: Difference in Vgaess While breathing a helium-02 mixture
compared to the breathing air.
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Table 2, Pulmonary Function Tests in the Control and

all Dust Exposed Group (Mean +SD)
. Control Study group
Variable (n=20) (n=67)
FVC :
(% predicted) 109.17£13.71  109.481£11.54

FEV1
(% predicted)
FEV1/FVC (%)

TLC
(% predicted)

RAW

108.42:15.16
83.25¢ 4.01

104.19£13.26

101.00£14.95
81.58+ 4.66

107.24£16.90

(% predizted) 93.00£37.07 = 124.06:51.58%*
Vo (%) 77.61£13.35  66.39:23.61*
Vas (%) 61.64£15.62  51.03419,48%
AVmax50 {%) 68.50£32.61  59.37£39.68
AVmax75 (%) 47.85:32.18  33.16:38.02
Viso VIVC (%) 14.75% 6.88 21,08+ 9.39%*
*:p<0.05 **:p <0.01
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Table 3. Volume of Isoflow According to Category of Pneumoconiosis in Smokers and Nonsmokers  (Mean * SD)
Variable Contro! (n=20) 0/0 {n=8) 0/1 (n=14) 1 {n=25) 2 (n==12) 3 (n=8})
\'/50 (%) 77.6+13.4 80.9424.5 66.3£19.0 65.4£17.0* 64.0+14 8% 54.4+28.3%*
Vas {%) 61.6£15,6 59.1:16,3 52,6219.8 52.9+15.6 49.2+16.4* 45,2:13.2
AVmax50 (%) 68.5+32.6 53.6x27.5 64.1+£52.2 59.0+42.7 63,1£27.7 40.7:24.5
AVmax75 (%) 47.9¢32.3 57.5+58.7 45.1+40.1 23.34£26.7* 26.0+37.8 23.3+£10.,6*
Viso V/VC (%) 14,8 6.9 17.1 5.5 19.6x10.4 22.1x 9.9%* 23.2£10.2* 217+ 2.6*
*:1p<0.05 ** 1 p <001
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Table 4. Volume of Isoflow of According to Category of Pneumoconiosis in Smokers Only

{Mean + SD}

Variable Control {(n=15}  0/0 (=6) 0/1 (n=13} 1 (n=22) 2 (n=12). 3 (n=6)
Vso (%) 80.3+ 9.2 71.0£15.6 67.5£19.1* 67.0£16.9**  64.0:14.8%%  408% 9.5%*
s (%) 66.2:14.2 55.4113.2 53.5+20.3 53.9£15,2% 49,2116.4%* 39,1+ 6,5%*
AVmax50 (%) 63.8427.2 45.3£27.0 58,3249.5 57.21+43,2 63.1£27.7 28.5£17,7%*
AVmax75 (%) 50.1£29.6 57.5+58.7 44,8+41,7 22.5:26.4** - 26,0:37.8 29,0+ 5.7%
Viso V/VC (%) 13.3: 6.5 18.2:+ 5.8 20.8+9.9* 22,5:10.3%*  23.2+10.2%F%  24.0% 3.6%*
*:p<0,05 **:p < 0,07
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