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Application of impulse oscillometry in the measurement of silicosis
WANG Jie”  YANG Wendan
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Abstract: Objective To investigate the application value of impulse oscillometry system ( I0S) in pulmonary function as—
sessment of silicosis patients. Methods Sixty-three patients with silicosis and twenty healthy controls were selected for 10S and
pulmonary function test ( PFT) examination respectively analysing their difference and correlation. Results Tt was showed
that: (1) The PFT parameters such as FVC. FEV, and FEV,/FVC were showed decreased with the rise of silicosis stage
there was no significant differences among control group first-stage silicosis and second-stage silicosis ( P >0.05)  but the sig—
nificant differences could be observed between third-stage silicosis and other groups ( P <0.05) . (2) There were significant
differences in 10S parameters including Z5. R5-R20. X5. Fres and AX between first-stage silicosis and controls ( P <0. 05) ;
the comparisons also showed statistics significance among control group and stage [ group or stage Il group (P <0.05); I0S
parameters in stage Il silicosis increased too as comparing with other groups. (3) According to the pulmonary ventilation func—
tion the silicosis patients could be divided into: normal mild moderate and severe groups the 10S test showed that with the
obstruction degree progression the I0S parameters were also rised and the differences among groups were significant ( P <
0.05) . (4) All the T10S parameters except R20 and X5 were negatively correlated with FEV,. FEV,/FVC X5 was positively
correlated with them ( P <0.05); correlation coefficient between FEV, /FVC and 10S was more high. Conclusion The results
suggested that: (1) TIOS including Z5. R5-R20. X5. Fres and AX has a certain clinical value in early finding abnormal pul-
monary function in mild silicosis  which is better than that of PFT; (2) I0S was well correlated with spirometric parameters
even much better than PFT in detecting airway resistance abnormality that means it may play a supplementary role in pulmonary
function assessment of silicosis patients.

Key words: silicosis; pulmonary function test ( PFT) ; impulse oscillometry system ( 10S)

( pulmonary ( impulse oscillometry system 10S)
function test PFT) . FEV, .
FVC. FEV,/FVC (CopD) . N
o 10S
10S
© 2014 -06 -23; 1 2014 -08 -20

(1976—) 10S °



2014 12 21 6 Chinese J Ind Med Dec 2014 Vol. 27 No. 6 - 415 -
1 ( R20) 5Hz 20 Hz
1.1 ( R5-R20) 5 Hz (X5) .
2010 8 ~2012 12 (AX) . (Fres) . (2) PFT
63 56 . (FVC) .
(47.68 = 13. 58) ( (FEV,) .
Y ( GBZ70—2009) ( FEV, /FVC) .
24 . 21 . 18 1.6
20 18 SPSS 19.0 0
N 2 (45.69 +13.28) o PFT. 10S
. . . o ( One-Way ANOVA) ; 10S  PFT
( pearson
. ). P<0.05 .
1.2 2
(1) ( y 2.1 PET
( GBZ70—2009) 1 FVC. FEV,.
- (2)  FEV,/FVC
2 :(3) (P <0.05)
48 h . . B (P <0.05)
. L (4) o
. . 1 PFT (%)
1.3 FVC FEV, FEV, /FVC
Do T s
. 21 86.97+15.56  80.36+30.27  74.33 £19.40
14 18 72.00+21.85 58.77 +28.82  67.74 +24.80
F 4.087 12. 491 4.012
10 min P 0.014 0.000 0.016
10S PFT © FVC. FEV, . FEV, /FVC
10S o 10S .
30 ~45 s 3 1 min 2.2 10S
3 o PFT 75. R5R20. X5,
3 10 min <5% o Fres. AX (P<0.05);
1.5 N
(1) 108 (75) . 5 (P <0.05)
Hz ( R5) 20 Hz (P <0.05) . 2.
2 10S (x+5)
75 RS R20 RS-R20 X5 Fres AX
20 110.21+34.53  108.5735.10  86.54 26,04  1.13+0.64 S118+0.57  12.27+4.12  7.495.75
24 146.63+69.20  157.31 £52.08  90.43+28.87  1.68+1.21 SL72£1.90 1757 £5.61  12.12+14.38
21 150.68£30.98  153.28+28.37  94.73+21.46  1.76+0.38 ~1.75+0.48  17.18+3.20  14.52+3.54
18 205.68+124.45 163.55+80.30  98.47£40.17  2.512.27 ~3.81%3.61  23.60%9.06  29.35 +34.57
F 4,006 2.727 1.968 2.909 4.030 3.061 3.977
P 0.018 0. 052 0.131 0. 040 0.012 0.037 0.013
. 75. RS. R20 . RS-R20. X5 emH,0/ (L+s); AX emH,0/L; Fres Haz.
2.3 10S N N 4
10S
(P <0.05) . 3.



* 416 - 2014 12 27 6 Chinese J Ind Med Dec 2014  Vol. 27 No. 6
3 105 (x+s)
75 R5 R20 R5-R20 X5 Fres AX
20 118.21 +£34.53 114.57 £35. 10 96. 54 £26. 04 1.13 £0. 64 -1.24 £0.57 16.27 £4.12 7.32+£5.75
31 114.42 +26.53 100. 94 +24. 45 87.48 £22.74 1.10 £0. 35 -1.00 £0. 50 16.21 £4.32 8.67 £3. 11
15 160. 83 £97. 85 140. 21 £72.02 80.27 £42.54 1.79 +1.44 -2.06 £0.79 20.04 £6.43 17.63 +19.96
10 217.84 £81. 54 178.48 +56. 31 114. 60 +£30. 76 2.56 +1. 04 -4.10£1.17 23.03 £5.57 28.96 £17. 11
7 302.50 £76.60  229.45 +37.06 119.25 +31. 61 4.11 £1.68 -6.51+£2.54 28.59 £9. 80 51.35 £30.05
F 14. 946 11.352 2.772 14. 633 15.399 6.418 14.244
P 0. 000 0. 000 0. 046 0. 000 0. 000 0. 000 0. 000
2. 4 FEV,. FEV,/FVC 1I0S FEV,/FVC  10S
4 R20 10S FEV, o
FEV,. FEV,/FVC (P<0.01) X5
4 FEV,. FEV,/FVC 10S
75 RS R20 R5R20 X5 Fres AX
r P r P P r P r P r P r P
FEV, -0.561 0.001 -0.521 0.002 -0.128 0.484 -0.510 0.003 0.507 0.003 -0.468 0.007 -0.521 0.002
FEV, /FVC -0.616 0.000 -0.572 0.001 -0.154 0.401 -0.621 0.000 0.570 0.001 -0.522 0.002 -0.633 0.000
3 X
X5
( ) o ( Fres)
1~3 R
( PFT) . . AX
X 5 Hz  Fres
. 4
. FOT. 10S ’
FVC.
FEV,. FEV,/FVC
N N 10S 75. R5R20. X5. Fres. AX
(P>0.05) . (P <0.05) 10S
PFT FEV,. FVC. FEV,/FVC ; PFT
o 10S
PFT PFT o
PFT o ¢,
10S ( forced oscillation tech— ( FEV,/FVC
nique FOT) FEV,)
( Zrs) N 10S
N N . 10S o 10S PFT
Zrs
( Rrs) ( Xrs) o R5 o R20
R20 R5-R20
o X5 5 Hz R20



2014 12 27 6

Chinese J Ind Med Dec 2014 Vol. 27 No. 6

- 417 -

10S

10S FEV,  FEV,/FVC .
. COPD PFT  10S
78
R20 108 FEV,
FEV, /FVC (P <0.01) X5
: FEV, /FVC
108 . 10S
FEV, /FVC
. R20  FEV,
FEV, /FVC
10S 1997
. COPD.
9~11 IOS

PFT

10S o
1 Reid PA Reid P T. Occupational lung disease J . J R Coll Phy-
sicians Edinb 2013 43 (1) : 4448.

2 Hoffmeyer F van Kampen V  Briining T et al. Pneumoconiosis

J . Pneumologie 2007 61 (12): 774793.

2007 20 (1): 3.

4  Smith H] Reinhold P Goldman M D. Forced oscillation technique
and impulse oscillometry ] . Eur Respir 2005 31: 72405.

5 de Mesquita Janior ] A Lopes A J Jansen ] M et al. Using the
forced oscillation technique to evaluate respiratory resistance in individ—
uals with silicosis J . J Bras Pneumol 2006 32 (3): 213220.

6 SaPM Faria AD Ferreira AS et al. Validation of the forced os—
cillation technique in the diagnostic of respiratory changes in patients

Conf Proc IEEE Eng Med Biol Soc 2010: 398-401.

7 SongTW KimKW KimES etal Correlation between spirome—

with silicosis ] .

try and impulse oscillometry in children with asthma J . Acta Paedi—
atr 2008 97 (1): 51-54.

8 Haruna A Oga T Muro S et al. Relationship between peripheral
airway function and patient—reported outcomes in COPD: a cross—sec—
tional study J . BMC Pulm Med 2010 10: 10.

9 HishDK Ian AM Ashraf U et al. Impulse oscillometry in the
evaluation of diseases of the airways in children J . Ann Allergy
Asthma Immunol 2011 106 (3): 191499.

10 Naji N Keung E Kane ] et al. Comparison of changes in lung

function measured by plethysmography and 10S after bronchoprovoca—
tion J . Respir Med 2013 107 (4): 503510.
11 Kanda S Fujimoto K Komatsu Y et al. Evaluation of respiratory
impedance in asthma and COPD by an impulse oscillation system
J . Intern Med 2010 49 (1): 2330.

12 HiraH Munjal J Zachariah S et al. The site of airway obstruc—

tion among patients of emphysema: Role of impulse oscillometry

J . Lung India 2008 25 (1): 843.

( 405 )

1 Breunig M bauer S  Goepferich A. Polymers and nanoparticles; In—
teligent tools for intracellular targeting J . European Journal of Phar—
maceutics and Biopharmaceutices 2008 68 (1): 112-428.

2 Han Ying Xie Guangyun Sun Zhiwei et al. Plasma kinetica and
biodistribution of water-soluble CdTe quantum dots in mice: a compar—

ison between Cd and Te ] Nanopart Res 2011  13:

5373-5380.
3 N
J. 2012 269 (4): 262-265.

4 YanY X MuY Feng G D et al. Novel stategy for synthesis of
high quality CdTe nanocrystals in aqueous solution J . Chemical
Reseach in Chease Universities 2008 24 (1): 24-28.

5 . M .

2009: 363.

6 . ( CdTe)

J. 2008 41
(3): 59.

7 Chan WH Shiao NH LuPZ. CdSe quantum dots induce apoptosis in
human neuroblastoma cells via mitochondria~lependent pathways and inhi—

bition of survival signals J . Toxicology Letters 2006 167: 191200.

8 Choi AO ChoSJ Desbarats ] et al. Quantum dots-induced cell
death involves Fas upregulation and lipid peroxidation in human neuro—

blastoma cells J . J Nanobiotechnology 2007 5: 1.

9

. 2012 7 (1): 99-06.
10

DNA . 2012 41 (1): 3033.
11

J. 2013 42 (1): 3943.
12 ) CHL
. 2013 42 (3): 415418.

13 Chan WH Shiao NH LuPZ. CdSe quantum dots induce apopto—
sis in human neuroblastoma cells via mitochondria-dependent pathways
and inhibiton of survival signals J . Toxicology Letters 2006
167: 191-200.

14 Wang Lin Dattatri K Nagesha Selvapraba Selvarasah et al. Tox—
icity of CdSe nanaparticles in Caco2 cell cultures J . Journal of
Nanobio—technology 2008 6 (11): 141.

15 Zhang Gen Shi Linxin Matthias Selke et al. CdTe quantum dots
with daunorubicin induce apoptosis of multidrug-resistant human hepa—

toma HepG2/ADM cells: in vitro and in vivo evaluation J .

Nanoscale Research Letters 2011 6 (1): 418-429.



