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(HV analysis) & LT, Ko 5315 N (HVY),
CM (HV), CSD (HV), CVAR (HV), CL (HV),
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Fig. 1 Schematic relationships between the Iung
image and the coordinates.

22 %9 & (1985)

PEREICEE L TiafE, BIERE 100 ickE— Lo tic
5.

AnrEER Fig.loZe < tbhb v, A
kE%ErI@ﬁ%EHLTE%LT £ffico
(:MAPH&@ L KEFE L.

G=Gr+Gl [¥))
MAP=MAPr+ MAPI ?)

2) MEMETIOY—ILRAE

Tc-99m 7 A7 vy MERWTESL 2
TeOm 7 A7 IR E, BEEFX 7 74 F
—* e HnTxzue Y —fkliz. =u)— L0k
PR ER YR L 4.18 pm, BTIEHERZETLT6
Th Y. HHRE & RN Z R 0 R T 2-3 mCi
D Te-9m 77 Iz u Y —ARRNICEET
DEICHASHIZDH L, EHIZ) Bk SH,
Hr=h 2 7*** oHEEo T ICMEAML THBRE
PRz 7. HiEREAXMAD~< Y v 7 2, T
L—AE—KRF—2 L LTfEDa s Ea—%r—

100 .‘.".:".' .
[ ] ® ©
[ X ) o0 | 00O
_— ]

%VC
°
°

o 25 50 75 100
FEV410%

Fig. 2 Comparison of % VC and FEV 1.0%; in the sub-
jects studied. n=67 (male 55, female 12).
Age: mean=57.9 y.o., S.D.=15.8 y.0. and
range=18 - 82 y.o.

*E—-S5OF74Y b—7 KK.
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** Mistogen EN142; Mist Oz gen Equipment Com-
pany, Oakland, California
*** RC-IC-1635LF; Hitachi Medical Corporation,
Tokyo, Japan
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Fig. 3 Relationships between the number of peaks and the conditions for analysis.
N(H) and N(V) represent the number of peaks derived from H variables and
V variables, respectively, while N(HV) represents that from HV analysis. Other
parameters were time after inhalation, measuring time, analyzed view and meas-
uring position. ant: anterior view, post: posterior view, sup: supine position,

sit: sitting position.
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Table 1 Multiple regression models for lung function
data using indexes of unevenness derived
from H+V analysis

223% 9 £ (1985)

UEoHREZTAE, ko CCA=rY v 27 2
Lizy 250 h v o b EOEEEMRE T B ool
OBV D, BRI B U CRATE © 2,
BEOA, Wz AbEREATLREAER
D bR, BERE OEALIT oV TR, N(H)
DEALIZ D D3, N(V) ZEMDIE H M IS
K&K, ZTHIEFBMLE D LML CizMHR S h,
EHESAhTWEMPRA T3z LIc—H1H S
LEZBRB.
H+V &4 < %G & (%V0) & — B &
(FEVLo%) iE-&En kv icskwbhiz.
%VC=0.0954 AREA+0.7855 XMAP—22.3160
N (H)—34.0978 N (V)—2.7189 YM (V)
+144.0441 )

Table 2 Multiple regression models for lung function
data using indexes of unevenness derived
from HV analysis

n p R R2 Fo n p R R2 Fo
vC 67 9  0.848 0719 16.21** vC 67 7 0.821 0.674 17.43%*
%VC 67 5 0758 0.575 16.52%* %VC 67 4 0753  0.567 20.27**
FRC 52 7 0.876 0.767 20.72%* FRC 52 8  0.837 0701 12.57%*
RV 52 10 0906 0.822 18.88** RV 52 4 0.823 0.678 24.79**
%RV 52 4 0.847 0717 29.74%* °/RV 52 4 0839 0704 27.90**
TLC 52 11 0.859  0.737  10.19** TLC 52 6 0741 0.549  9.12%*
o/ TLC 52 6  0.801 0.641 13.39** %TLC 52 5 0.767 0.588  13.15%*
RV/TLC 52 3 0.809 0.654 30.23** RV/TLC 52 5 0.842 0710 22.47**
FEVi.0 67 14 0935 0.874 25.71%* FEV1.0 67 6  0.903 0.815 44.08**
FEVi.o% 67 5 0912 0.830 59.36%* FEVi.0% 67 7 0921 0.848  46.98 **
MMF 67 3 0.832  0.693  47.39%+ MMF 67 2 0.820 0.673 65.70**
Vo 67 3 0.831  0.690 46.83%* Vso 67 3 0.827 0.684 45.43**
Vso (%) 67 3 0.823  0.677 44.01** Vso (%) 67 3 0822 0676 43.72%*
Vas 67 1 0719  0.517 69.46** Vas 67 2 0718 0516 34.12%*
Vs (%) 67 5 0.682 0.466  10.63 ** Vs (%) 67 4 0.683  0.467  13.58 **
Vp 67 S 0.829 0.687 26.80%* \ 67 5 0846 0716  30.75**
Vo (%) 67 7 0.856 0.732  23.01** Vo (%) 67 4 0840 0705 37.10**
Vso/Vas 67 4 0.606 0367  8.97** Vso/Vas 67 4  0.605 0.366  8.95**
Dco 48 6 0.656 0.430  5.16** Dco 48 30559 0313 6.67**
Deo (%) 48 4 0708 0.501 10.78 ** Deo (%) 48 4 0685 0469  9.50**
Dco/Va 48 4 0516 0.266  3.90** Dco/Va 48 3 0474 0225  4.25%*
Dco/Va (%) 48 7 0.661 0437  4.43%* Dco/Va (%) 48 5 0.593 0.351  4.55%*

n; number of cases, p; number of selected variables,
R; coefficient of multiple correlation, R2; coefficient
of multiple determination, Fo; variance ratio and
**. p<0.01.

n; number of cases, p; number of selected variables.
R; coefficient of multiple correlation, R2; coefficient
of multiple determination, Fo; variance ratio and
**: p<0.01.
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FEV,0%=—1.0839 LX—0.2482 XMAP
—24.9974 ANG (H)+2.0715 YSD
(V)+0.5791 HW (V)+93.0262  (5)

HV g4 <,

2/VC=0.0957 AREA +0.7437XMAP

—92.7696N (HV)—4.4952 DM
(HV)+251.5027 (6)

FEV;0%=—0.7400 LX—0.3163 XMAP
—2.4403 CM (HV)+10.6953 DSD
(HV)—153.6339 DVAR (HV)+
58.4657 ANG (HV)—0.8240 MAC

HV #4035 E 0 —FHRIz >\ TEREDT Of
B4 Fig. 4 1I2flRT5. BEXEERZEANI
MY, FALARRIIED LRV,

H+V fig4r & HY f#fro zh Fhicon T, &
oI REREME Z TR+ 3 BRR 2K 72k o
i, Thb bR GUER R n, ALK
¥ p, EAHBRK R, FHLERE, SBOTICE T
BERAESRLBERE S B O Fon EZ
Table 1, Table 2 iZ;R L7z, MEEZHEL TH B
L, HV g4 X v H+V 7 o J5 h—K I EAHE
FERIFL 550, BRI h2EEOKIC

+302.8196 (%)

(HV)+67.6926 (7 L iz HY f@#ir o a3 v, EAHB R3S
L3 FRIEELDbLLEITIE, XV DRWERTTH
Table 3 Regression models for lung function test using the indexes of unevenness
derived from HV analysis of aerosol inhalation lung images
vC = 156.1125 LX+54.0781 LY +36.1101 XMAP—4400.2490 N(HV)—657.6780 CVAR(HYV)
—247.5697 DM(HV)+96.4233 DL(HV)—938.6752 (ml)
%VC — 0.0957 AREA +0.7437 XMAP—92.7696 N(HV)—4.4952 DM(HV)+-251.5027 (%)
FRC —  4.0413 AREA —40.5372 YMAP-+36.0452 DMAP+3123.1580 N(HV)+363.6093 CM(HV)
—400.3561 DM(HV)—135.0500 DL(HV)—8989.4260 ANG(HV)+14897.2600 (ml)
RV — 2.3106 AREA —32.5249 YMAP+22.5655 DMAP—138.3813 DM(HV)+-3310.7300 (ml/)
%RV = 2.1807 LY+0.1675 YG—1.5538 YMAP+113.1109 N(HV)—162.8764 (%)
TLC — 5.3915 AREA +5.3008 XG +40.0262 XMAP—5579.1370 N(HV)—661.8064 DSD(HV)
+17429.3800 DVAR(HV)+7569.7250 (ml/)
%TLC —  0.0885 AREA -0.4220 XMAP+3.9069 CM(HV)—0.9442 CL(HV)—6.4857 DM(HV)
+148.6760 (%)
RV/TLC —=—0.7218 LX —0.6068 XMAP—0.5060 YMAP}0.5721 DMAP+29.5840 N(HV)
+25.8694 (%)
FEVi.0 — 4.7176 AREA —32.9426 LY +18.4266 XMAP —2252.1850 N(HV)—22.2344 CSD(HV)
+3107.7290 DVAR(HV)+1737.5890 (ml)
FEV1.0% — —0.7400 LX —0.3163 XMAP —2.4403 CM(HV)+10.6953 DSD(HV)—153.6339 DVAR(HV)
+58.4657 ANG(HV)—0.8240 MAC(HV)+-67.6926 (%)
MMF = 0.0018 AREA+0.1323 HW(HV)—4.8761 (I[sec)
Vso = 0.0026 AREA+0.1315 DM(HV)-+0.1057 HW(HV)—7.5141 (I/sec)
Vso% = 0.0348 AREA +2.6755 DM(HV)+2.0250 HW(HV)—128.6621 (%)
Vas =—0.0093 XMAP+0.0477 HW(HV)—0.9329 (I[sec)
Va5 % = —1.4345 XMAP—1.2411 YMAP+1.9046 DMAP+1.7774 HW(HV)—33.3251 (%)
Vo = 0.3952 LX—0.0162 DG+0.0511 XMAP+0.6692 DSD(HV)+0.1528 HW(HY)
—26.8347 (I[sec)
V% = 0.0792 AREA+0.6617 XMAP—45.7617 N(HV)+1.6314 HW(HV)—0.3368 (%)
Vso/Vas = 0.1481 LX—0.0579 LY —0.0144 DG +0.2917 DSD(HV)—3.0394
Dco = 0.6351 LX—0.0674 DG +21.5539 DVAR(HV)—18.3988 (m//min/mmHg)
%Dco =—0.3239 DG —0.7652 XMAP+0.6072 YMAP+56.9604 ANG (HV)+23.3393 (%)
Dco/Va =—0.0038 AREA —0.0207 DG —0.0516 XMAP+9.9563 (m//min/mmHg/!)
%Dco/Va =—-2.6315 LX—0.4989 DG —2.2069 XMAP-+1.1308 DMAP—1.6747 HW(HV)
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1%DERBTHE Th 5. Z0F, XIERE
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Summary

Unevenness on Aerosol Inhalation Lung Images and Lung Function

Takeo TEsHIMA, Toyoharu IsawA, Tomio HIRANO, Akio EBINA,
Koichiro SHIrAISHI and Kiyoshi KonNo

Department of Medicine, The Research Institute for Chest
Diseases and Cancer, Tohoku University

The unevenness or inhomogeneity of aerosol
deposition patterns on radioaerosol inhalation
lung images has been interpreted rather qualita-
tively in the clinical practice. We have reported
our approach to quantitatively analyze the radio-
active count distribution on radioaerosol inhalation
lung images in relation to the actual lung function
data. We have defined multiple indexes to express
the shape and the unevenness of the count distri-
bution of the lung images. To reduce as much as
possible the number of indexes to be used in the
regression functions, the method of selection of
variables was introduced to the multiple regression
analysis. Because some variables showed greater
coefficients of simple correlation, while others
did not, multicollinearity of variables had to be
taken into consideration. For this reason, we
chose a principal components regression analysis.

The multiple regression function for each item
of pulmonary function data thus established

from analysis of 67 subjects appeared usable as
a predictor of the actual lung function: for ex-
ample, %VC (vital capacity) could be estimated
by using four indexes out of the multiple ones with
a coefficient of multiple correlation (R) of 0.753,
and FEV1,0% (forced expiratory volume in one
second divided by forced expiratory volume),
by 7 indexes with R=0.921. Pulmonary function
data regarding lung volumes and lung mechanics
were estimated more accurately with greater
R’s than those for lung diffusion, but even in the
latter the prediction was still statistically significant
at p less than 0.01.

We believe the multiple regression functions
thus obtained are useful for estimating not only
the overall but also the regional function of the
lungs.

Key words: Lung function, Aerosol inhalation
lung images, Unevenness on images, Regression
analysis.
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