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# 1 Characteristics of 620 Patients Studied

Male/Female  Age (years)  Height (cm)  Weight (kg)
355 / 265 574 £ 187 1605 = 9.8 574 = 121
mean £ SD
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& 2 The regression lines for each relationship between spirometry and I0S

v X Rs R20 R5-Rzo Xs Zs
vC —265x +4.15* —278x+397* —4.05x +353* 5.73x +4.00* —2.66x +4.23*
%VC —233x+112 —16.6x +109 —45.3x +108 83.6x+116* —-304x+116*
FEVio —261x+33* —252x +3.14* —4.24x +278* 524x+3.16* —254x +342*
FEV10% —16.6x +834* —109x +805* —330x+80.2* 20.1x +80.3 —144x +83.1*
(3% P < 0.05)

VC: vital capacity, FEV1o0: forced expiratory volume % in 1 second, Rs: resistance at 5 Hz,
R20: resistance at 20 Hz, Rs5-R20: subtract R2o from R5, X5: reactance at 5 Hz, Zs: impedance at 5 Hz.

# 3 The regression lines for each relationship between max. expiratory flow volume cure and 10S

y X Rs R20 Rs-Rzo Xs Zs
PEFR —5.82x +7.92* —6.01x+752* —870x+655* 9.75x +7.21* —5.39x +7.93*
MMEF —379x +361* -304x+310*  —698x +282* 5.90x +3.08* —348x +3.60*
Vs —1.64x +143* —117x+1.17 —326x+1.11% 252x +1.20* —151x+143*
Vas/Ht | —0937x+0.854*  —0.625x+0.694  —192x+0.675* 144x+0.720*  —0.866x +0.855*
Vs0/ Vs 2.71x +3.28 2.28x +3.61 4.87x +3.85* —4.63x +36* 245x +3.30*

(3% P < 0.05)
PEFR: peak expiratory flow rate, MMEF: max. mid expiratory flow, Vas: flow rate at 25% of vital
capacity, Vso: flow rate at 50% of vital capacity, Rs: resistance at 5 Hz, Rzo: resistance at 20 Hz,
R5-Re0: subtract R2o from Rs, X5: reactance at 5 Hz, Zs: impedance at 5 Hz.

# 4 The regression lines for each relationship between single breath N, washout test and I0S

y X Rs R20 Rs-R2o X5 Zs
CV —0181x+0468 —0.179x+0.45 —0.332x +0.431 0463x+047  —0.204x +0.48
Cv/vC 0.0477x +0.110 0.0478x +0.11 0.062x+0.122  —0.085x +0.12 0.041x+0.111
FRC-CC —151x+1.26* —154x +1.15* —2.27x +0.906* 260x+108* —142x+127*
AN, 3.79x +3.00 2.87x +355 771x+373* —122x+2.66* 443x +2.64*
(3% P < 0.05)

CV: closing volume, CV/VC: closing volume / vital capacity, FRC-CC: subtract closing capacity from
functional residual capacity, 4N»: difference of nitrogen concentration between 1250 ml and 750 ml
volume at single breath nitrogen washout test, R5: resistance at 5 Hz, R2o: resistance at 20 Hz,

R5-R20: subtract R2o from Rs, X5: reactance at 5Hz, Zs: impedance at 5 Hz.

FER RPEAT20 LLEIC 7 o 2 D AT 3HL A
ThHY, TNHEFANRNLT AN =057z VC &
EFV10 TRH LN 15 S R2< 20 & %o 72HlA
EbLEITI0MTHY, 28 f T Rx M) —T3#,
7u—:RK1 27 A TlE PEFR & MMEF 2B W
TO6MlD o728, H—No{EWi LR TIZ Zs &
FRC-CC oA EGLE LR o7. 010 = R?
<015 TholzMAaEHLEIZIOMBDY, A% O

XM —=TI1#HM, 79— =27 2 l#HCTIlx 7#,
PN, e LiET2/Mb Y, 70 —KR1) 2—
L E DA GEDLETEL L ARz (]5).

2) I0S D585 2 —% O

Rs DN TIE, REV20LLLEE o Ml AGD
i wvA, 015 =<R*< 02034, 2512010
=R*<015F 28D o 7-. Roo OFFFTCIE, RZ2AY1.0
U EofMatbeidae Zdo7 RsR0 Tl

361



]
015 =R?< 020 DM AEHLED 2/ & 010 < R?
<015 D33P o72h%, FROEOND4AIZTT A —
K 2— 2O NNT XA —F L DFEN ThH o 7.

(y=524x+3.16 R?=0.267*)

6
5 - "
. '-| .I .l =
3 I l:“'- 1
53 . :Il - L
s ; .
] [ ] n n [ ]
) -_- . -I :
- - '-'I"S/@ ' "
P et ok il
1 | | = | - .I -
" /'/ '-
0
-07 -06 -05 -04 - -02  -0.1 0 0.1

X5 (kPa/L/s)

1 Linear regression analysis of 620 paired FEV1o to X5
FEVio: forced expiratory volume % in 1 second,
Xs: reactance at 5 Hz
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#* 5
y X Rs R20 R5-R2o Xs 75
vC 0.127* 0.0688* 0.0995* 0.226* 0.166*
%VC 0.0197 0.00494 0.0250 0.0966* 0.0436*
EFVio 0.177* 0.0809* 0.156* 0.267* 0.217*
FEV10% 0.0581* 0.0123* 0.0767* 0.0324 0.0563*
PEFR 0.166* 0.0873* 0.125* 0.178* 0.185*
MMEF 0.153* 0.0486* 0.189* 0.141* 0.168*
Vs 0.109* 0.0274 0.144* 0.0981* 0.120*
Vas/Ht 0.0993* 0.0218 0.140* 0.0890* 0.110*
Vs0/Vas 0.0387 0.0135 0.0421* 0.0433* 0.0412*
CvV 0.00489 0.00235 0.0055 0.0122 0.00801
Cv/vVC 0.00337 0.00168 0.00192 0.00408 0.00325
FRC-CC 0.132* 0.0680* 0.0996* 0.149* 0.151*
AN, 0.018 0.00508 0.0250* 0.0709* 0.0319*
(3% P < 0.05)

Correlation coefficient (R?) between parameters in ISO (Rs: resistance at 5 Hz, R20: resistance
at 20 Hz, Rs-Rz0: subtract R2o from Rs, Xs: reactance at 5 Hz, Zs: impedance at 5 Hz) and non-
ISO (VC: vital capacity, FEV1io0: forced expiratory volume in 1 second, PEFR: peak expiratory
flow rate, MMEF: max. mid expiratory flow rate, Vis: flow rate at 25% of vital capacity, Vso:
flow rate at 50% of vital capacity, CV: closing volume, CV/VC: closing volume/vital capacity,
FRC-CC: subtract closing capacity from functional residual capacity, AN.: difference of nitrogen
concentration between 1250 ml and 750 ml volume at single breath nitrogen washout test
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CLINICAL INTRODUCTION OF IMPULSE OSCILLATORY SYSTEM

Tamotsu OKADA

Department of Anesthesiology, Showa University, School of Medicine

Abstract —— Background: Preoperative lung function tests are useful to evaluate the preoperative
pulmonary condition and to detect a high risk of postoperative pulmonary complications. However, maxi-
mum expiratory effort by patients is necessary to determine lung function using spirometry, flow-volume
curve and single breath N, washout test. When patients are not able to expire completely during the
measurement, incorrect data regarding their respiratory system is obtained. On the other hand, it is be-
lieved that respiratory system impedance using an impulse oscillatory system (I0S) can quickly evaluate
total airway resistance (R5), large airway resistance (R20), small airway resistance (R5-R20) and capaci-
tive reactance (X5) under breathing at rest. There are so few reports which indicate the standard val-
ues for IOS that the evaluation of IOS values is not clear. In this study we evaluate the relationship be-
tween parameters in ISO and non-ISO such as VC, FEV (1.0), PEFR, MMEF, \725, CV and FRC-CC.

Subjects and Methods: Six hundred twenty patients ranging from 20 to 89 years of age and scheduled
for elective surgery were studied. I0S and non-IOS, such as spirometry [VC, FEV(10)], maximum expi-
ratory flow-volume curve (PEFR, MMEF and V) and single N, washout curve (CV and FRC-CC) were
preoperatively measured to investigate the relationship between parameters in IOS and non-I0OS. We ex-
amined the relationship between IOS and non-IOS by calculating Pearson's product-moment correlation
coefficient.

Results: Regression equations obtained between I0S and non-IOS parameters were statistically signifi-
cant (p < 0.05). The highest correlation coefficient (R?) was 0.267 between X5 and FEV (10) (Table 2).
The second highest R? was 0.226 between X5 and VC. R? was 0.189 between R5-R20 and MMEF, which is
relatively high considering that those values indicate small airway conditions.

Conclusions: Although the relationship between I0S and non-IOS was statistically significant in this
study, further study is necessary to obtain sufficiently high R? to apply IOS clinically in place of non-IOS.

Key words: impulse oscillation system, preoperative lung function tests, spirometry, flow volume
curve, single breath N, washout test
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