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The purpose of this study is to clarify the present status of respiratory function tests
conducted before and after operation and to evaluate the usefulness of forced expiratory volume
one second/predicted vital capacity (FEV,/PVC) in the surgical treatment for pulmonary tuber-
culosis. The material consisted of 11,624 cases who had been operated at 53 institutions
belonging to the Tuberculosis Research Committee (RYOKEN) during 5 years from 1963 to 1967
and had been followed up for the period of at least 6 months postoperatively.

According to the result obtained from 5,508 cases operated upon during the period from
1963 to 1964, the rate of cases examined preoperative % VC was 99.3%, while that of FEV,
% was only 57.3%. Among 3,157 cases examined both 9% VC and FEV, % during the same
period, cases with normal function was 41.2%, cases with restrictive impairment 24.19;, cases
with obstructive impairment 12.3% and cases with mixed impairment 22.19, (Table 1). The
rate of cases examined pre- and post-operative 9% VC was sufficiently high, while that of FEV, 9,
especially postoperative FEV, 9; was low though the rate has been raising recently (Table 2).

The rate of cases examined preoperative FEV, 9% was nearly the same between cases with
% VC below 40 and above 71 (Table 3). The rate differs markedly according to districts as
seen in Table 4.

From these results it can be concluded that the measurement of FEV, 9; is not satisfactorily
conducted under circumstances where round 35% of operated cases showed obstructive impair-
ment.

The value of 9% VC and FEV/PVC was compared as the indicator to estimate the surgical
stress to the patient. The correlation coefficient between pre- and post-operative 9%, VC and

that of FEV/PVC was 0.587 and 0.776, respectively (Table 5, 6).

* From the Tuberculosis Research Committee, RYOKEN c/o Inform, Sect. JATA, Kekkaku
Yobokai Building 3-12, 1-chome, Misaki-cho, Chiyoda-ku, Tokyo 101 Japan.
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The correlation coefficient showed similarfigure in each surgical procedure ; 0.798 in pneu-
monectomy, 0.631 in pulmonary resections excluding pneumonectomy and 0.766 in thoracoplasty
(Table 11).

The trial of discovering the degree of error in measuring FEV,/PVC and % VC was carried
out. In this trial the right-angled co-ordinates with difference of pre and post-operative
9% VC and FEV/PVC was used, and failure of measuring FEV/PVC and % VC was defined as
follows : cases located in the area with FEV,/PVC higher than +6 and % VC lower than —6 was
defined as failure cases in the measurement of FEV/PVC, and in the same way cases located
in the area with % VC higher than +6 and FEV,/PVC lower than —6 as failure case in the
measurement of % VC.

According to the above-mentioned definition, the failure cases were 2.8% in the former
and only 0.3% in the latter, and the defference was significant (Table 10,. As both rates were
very small, there was no trouble in practical use.

The death rate was observed by % VC and FEV,/PVC. It was 12.0% in cases with % VC
less than 40, 9.6% in cases with 95 VC 41 to 50, 5.5% in cases 51 to 60 and 2. 67/ in cases 61
to 70, and the difference was significant (P<0.05). In the sharp contrast to the above the
death rate was 35.3% in cases with FEV,/PVC less than 20, 17.17, in cases 21 to 30, 5.2%
in cases 31 to 40 and 5.29% in cases 41 to 50, and the difference was significant only between
the first 2 groups. FEV,/PVC is considered to be more useful as the indicator to determine

the functional limit for surgical treatment because the death rate is divided clearly into two

groups by FEV,/PVC.

In conclusion it can be said that the measurement of FEV, % is unsatisfactorily conducted

especially post-operatively.

FEV,/PVC is better than 9 VC as the functional indicator in the

surgical treatment of pulmonary tuberculosis.
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DRBTHHH 6, HLOBERIBECKET LD
HEWIEL S 50 LOALELRYUTH Y hoNEEY R
THHEEBECOVTUL, BRFOKHIE IR T3,

BIBEOBELITL S BE, MREEE I 2ME
HEEOREL TOREXHBRHETHIRE, TibbIHE
B (VC) L 18E (FEV)) L OREX LEREROKE
CTREZ L, MALRROILVEZIATHAS,
Lich 2T, AT 3 BEDIEEZARFEC s
T, VC, FEV, ORENEDBRETebh ThWB Mm%
MBZELIEBEEELD,

PR TFHMER1INR (108/FTHMER
FEV,/Pred. VC, FEV,/PVC) D4 1 EA XN, —h
PNEREFBRENHEO—EEL LTHASK, T Ty
HhEEERUEOHELECHAINTVWSBY, L L
FEV,/PVC 2t BB OLLEX M L, H5 W
EAEHRERIC KT A MBRERZORE LY HET S
DFYILIEETTILYD 5 BHEIRDOVWTOHEFFIZ X HD

THREWD L EOEH: bbbl Z ORIz OWT
BREMBELT T 5 ERBE LTI ESWTRI LI,

II. RARMRVRELVUARSZE

1. HRxg

FEFN 38 M 42 FED 5 FEMICHETIR T D 53 R T
FHL, HELE L L6 AU LEOERYBELLE
11,624 flA xS e L1,

2. BIRF®

x4 (% FRFN 38, 39 £ DF 7 5. 508 () & BRFD 40~
42 EDOFERG 6,776 WD 2 P T o, FiETIRHE
TR MIABERER o SfhREL % VC, FEV %
DORFERBEXERL, BRETIRINAECE T2 %
VC, FEV, % DBIERMN LD X 512 B otch, FHi
L5 SE DS ¥ET 584 % VC, FEV,/PVC 0
WTFRARL D ERICIEEC D, L TFREDYTH
35848 % VC, FEV,/PVC o Fh 458+ LTER
TWB ML LI oW THRHE L,

. & %
1. SEHREERINRICST 2 BRIBEORIER LA



197145 A

131
Table 1. Rate of Cases Receiving Ventilatory Function Tests before
Operatlon (5, 508 cases operated upon from 1963 to 1964)
- Ve T T
EEV, % 1 7"? ) 51"'80 ‘ 81~ Total } Unknown Total
~55 2.3 } 5.3 } | 2.8 329 10.4 0 329
6~70 | 39 6.2 106) 159 95}123 760 24. 0}3“ 0 760} 34.4
71~ " 3.7 20.4 41.2 | 2,068 65. 4 0 2,068 65. 4
Total “ 315 9.9 /1,147 36.3|1,696 53.5| 3,157 100.0 0 3,157 57.3
Unknown ‘ 314 (43.4) 909 (43. 8)‘ 1,160 (40.6)| 2,310 V 41 2,351 42.7
Total | 556 10.1 ‘ 2,056 37.3|2,85 52.0| 5,467 99.3 41 0.7 | 5,508 100.0
Rate of cases examined T o ) Restrictive impairment 24.1%
% VC 99.3% Obstructive impairment 12.3%
FEV, % 57.32, Mixed impairment 22.1%
Normal 41.2%
I
SRER OB Table 2. Rate of Cases Examined % VC and
D % VC Al .3% @ X § > %
#Eio A BERIL 99.3% KRUBETEDRE /}¥§v“,“>i‘N | %ve FEV, %
ThHH, FEV,% ORERIL57.3% 2L L %0, Perion ot raner | .
%VC —ﬂﬂ@ﬁ[ﬁ]ﬁ: 5 b2t % 3. #iEnc %VC s exe;;:ined ‘ Preop ,Poatop Preop Postop.
FEV, % & % B L7c 3, 157 flic o\ Tz ik ke & 1963~64 ‘ 5,508 | 99.3 57.3
24.1%. PAEMEER 12.3%, REHEER 22.1%, 1965~66 4,907 | 94.5| 81.2| 71.3| 35.2
E#N 41.2% CEHEh5, ThbbRErEEyf 197 | 1.869| 98.5| 89.8 850 55.7
THLDON 3B CREZ EITD, LobHifio .
Table 3. Rate of Cases Examined FEV, %

% VC 50 LT 6l (556 #l) T4 43.4% DfEM»: FEV,%
DREEXFT e (E1),

2. % VC, FEV, % BIERDERNKED

g, #kicisit s % VC, FEV, % OBIERY B
38, 39 EDOFHGIBE, FRFD 40, 41 FEDOFHHBE, B
L2 FOFHARTHB L TARDE, E20Z kb,
Tlhebbiigio % VC BIER 99.3%—94.5%—98.5
%, #itkD % VC FIERIT 81.2%—89.8% L 1c b,
HROBERZMITOFN LY HOTB, LrLE
NTLEATIZ 90% ICEL, (FHETELREY T
LTw3,

FEV,% OREE 4 §i 8 & T 57.3%—71.3%—
85.0% ¥ RLEELERLTED., #itkT{ 352%—
55.7% LR ERDEED S hix B, Ll W %
R 55% R LRIZBER L LT h, EELALTR

Table 4.

Rate of Cases Examined % VC,

Observed by Postoperative 9 VC
B ?ostop. %VC

~40 ‘ ~50

: ~60 ~70 i T~
FEV, % .
Number 453 762, 955 975 2,567
of cases i i i P
Rate of 197 348 447 467 1,197
mesurement ! 43.5i 45.6 46.8 ' 47.6 46.9
WMBEELE DX 2\,

LdbEIDOIEL, D % VC o ficrnb
bF, FEV,% ORERM 45% MK e & & > T
D, %VC 40 LITHIDRERS 43.5% o T ¥ &
TR 7o,

3. % VC, FEV, % BIEEOMulkzE

% VC DEER: 60N FEV, % O RIERITII
hOWBENZONRD (F4), = O HIK ZIHET %

FEV,9, and FEV,/Pred. VC by District

Distriet 1 okkaido Tohoku‘ Kanto J Chubu‘ Kinki ‘Chugoku‘Shikokul Kyushu‘ Total
Vent. function | | . il L

. | Preoper. 99.3 | 100.0 98.5| 973/ 98.8| 99.5| 1000/ 985 985
% VC | Postoper. | 92.5 ~72.2| 90.5 90.0  87.2| 920 90.3 i 93.8  89.8
Preoper.  93.7 944  84.8 l 94.5 97.2  82.6| 73.5| | 53.8 | 85.0

FEV. % | Postoper. 96.7 | 25.0 49.1| 845 83.2 \ 52.3' 39.1| 21.8 55.7
| Preoper. 9.7/ 944 848 o455 92| 82 735 } 55.5 | 84.8

FEV)/Pred. VC | Postoper. | 96.7| 25.0 69.6 845 832 528 39.1 211 555
No. of cases 116 72 | 959 | 180 | 177 | 178 | 64 | 128 1,874

|




VC—1ii& % VC—#idii FEV, %—#it% FEV, % oJfic
K& TeD, #HTdT % VC BIER O k22 100.0%—
97.3%, MRDOENIDOWTIL 93.8%—72.2% * T L
Twb, FEV, % Tix#f7di o RIEERH 97. 2% —53.8%
Eleh, i 72D TR 96.7%—25.0% &k x1cpg
E BT 5D,

4 NHENRBC X D MBEBEEORE Y HIET 51
BLLTo % VC & FEV,/PVC rDi#s

FRFN40~42 D 3 ERTFERF L1 6,776 AlD 5 5,
s Ric % VC ZJSE L1 5,596 Gl atge LT,
FEDOHBEFEYEE LTHhioL oA r=0.587 Lo
fo (&5)e —HRAFEMOFEMMFD 5%, FEV,/PVC %
MATATRICHITE L1z 2,477 BIC DT, WEDOHEBY &
Flic & 2 A, r=0.774 Licot (£6), g,
FEV\/PVC i2¥ D % VC DEBTHLIZITRA UK (43.5
~46.8%) TRIEEINTH D (F£3), w%EF)i random
sampling ETEVHE IR T340 LLk L5 %5, L
P> THiRT i iz 3513 5 FEV,/PVC o ARBAREIL, #f5
AifiiIc ks % VC DHEBEL Y LB L\ 1 5,
ThebbFEMMc XL oMBEREELYRE T B4, % VC
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Table 5. Relationship between Preoperative and Postoperative % VC
(6,776 cases operated upon from 1965 to 1967) N
P\re(;w.i ~40 | —:g ! ~60 / ~70 [ »2~ 'I'o!ﬁral ) Unknowni B Totél—
~40 | 125 20 3 1 2 153 a1 | 194
~50 ‘ 139 | 146 28 6 5 324 59 \ 383
~60 103 224 151 28 9 515 85 | 600
~70 33 | 190 246 149 46 664 78 ; 742
71~ ! 38 ‘ 173 517 787 2,425 3,940 616 ‘ 4,556
Total 438 | 755 945 971 2,487 | 559 879 8,475
Unknown 15 | 7 10 | 4 | 25 61 240 301
Total 453 ‘ 762 | 955 975 ‘ 2,512 5, 657 1,119 6,776
Rate of cases examined %, VC T T Correlation coefficient () - ) 587 o o
Preoperatively 95.57, Postoperatively 83.0%
Table 6. Relationship between Preoperative and Postoperative FEV,/Pred. VC
(6,776 cases operated upon from 1965 to 1967)
~~~~~~ Postop. 19 0~ | 30~ l 40~ } 50~ | 60~ Total ' Unknown  Total
Preop. o 1 | . | . o
~19 18 5 | 0 2 0 0 25 31 56
20~ 38 90 | 14 2 0 1 145 145 288
30~ 10 9 | 92 17 | 6 5 221 241 462
40~ ‘ 5 55 ! 136 95 ‘ 27 11 329 317 646
50~ ! 1 15 83 133 81 44 357 341 698
60~ ! 3 6 ‘ 49 195 | 344 | 803 1, 400 1,556 2,956
Total 75 262 | 374 444 ‘ 458 ‘ 864 2,477 2,629 5, 106
Unknown | 11 26 | 31 28 | 40 52 188 1,482 . 1,670
Total ‘ 86 ‘ 288 405 472 ‘ 498 916 2, 665 4,111 6,776
Rate of cases examined FEV,/Pred. VC Correi:tio: éwﬁcient >(r) ;) EE
Preoperatively 75.2%  Postoperatively 39.4¢,

Lh b FEV/PVC g 2458755 2 %R LTw
Do Rl LB ELY NS LcBaiciz, PVC pim»o

Table 7. Correlation Coefficient between
Some Indices
Index Coemeionstr)
Pre- and post-operative 9; VC 0.587
Pre- and post-operative FEV,/PVC 0.774
Post-operative 2, VC and post-opera- | 0.812

tive FEV,/PVC

Table 8. Relationship between Post-operative
% VC and Post-operative FEV,/PVC
EEV".,PV'C‘ T T

60~ ' Total

oy G ~19 20~ N~ 40~ 50~

~40 55 108 30 2 0 2/ 197
41~ 18 101 171 56 1 1' 348
51~ 6 52 135 175 71 8 447
61~ 2 19 49 146 1173 76 465
71~ 7 22 89 251 g2 1,194
Total 84 287 407 468 496 909 2,651
r=0.812 o T
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Twdicd, FEV/PVC & % VC LAk tivt L
TWB I EIXEDIL,

5. FEV/PVC oOPIEEA

a) 9% VC & FEV,/PVC rofBd

PR 40~42 FDOF Rk ftiic % VC & FEV,/PVC
LRBEL 2,651 BT % VC & FEV/PVC & o#
BRRP LTt Ah, r=0.812 x5tz (#8),

b) #8i1 FEV, % & #itk FEV, % » oHmy

WETHEIC 3T 5 FEV, % o B8 r=0.653 T
D, HHIKEIC 3115 % VC O FEBEEE s X v¢ FEV,/PVC
DOHBIE X YV LEMTHOM: (F9),

¢) % VC ofgR% L FEV/PVC ORTEREL D
.4 4

% VC & FEV,/PVC ricouT, HERHAififlE
WEE L DEXRD, MEOHMEY X2 h, £ 10
DZEL, r=0.560 2\, - = THEBXIhBC
&k, & 10 D5 EROB S Tiebd % VC -6 0
#e FEV,/PVC +6 oEBLICI-oTH IR 1- B
ADTWBIERANRLBID 2.8% HFELTV3, - h i

Table 9. Relationship between Preoperative
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RLT, ETHmoMI T FEV/PVC —6 0 H #
& %VC+6 DEBLTHENRLTHCAD T BEE
FUTLBID 0.3% ¥ 7g v SHEHRE MBI K
FTEBHHHRT, fi&iL FEV/PVC 0 JIEB%XK,
'L % VC DRBEMERLZD = LHTED, Lz
22>T, FEV/PVC ofiigf#%i: % VC oflEs% X
DbKEVHDEVZS,

d) BHRC s 5wk H#O FEV/PVC 048RS

BWMRICIT DR aIH#%D FEV,/PVC 0 MBI % ¥
HLTRBE (X11), LEH (1,610 ) ¥ K& L
IeBE r=0.779 TH3, £YBHA (181 fl) ¥R
T5&r=0.798, 25LADOYIBRG (1,028 F) 1D\
THb & r=0.631, K6 (288 ) i\ Th B &
r=0.766 L 7cD, ¥IHHVIGNEBIRG (1,491 6) &%
Bh®THRBE, r=0.765 ¥R L, WTFho#Kic ks
WTHHYECHEENED bR D,

Table 11. Correlation Coefficient between
Preoperative and Postoperative FEV,/PVC
by Type of Operation

— Correlation index]
No. of cases
Type of operation

Correlation

and Postoperative FEV; 9, coefficient
Wk ~55 \ 56~70 L T~ | Total Total cases 1,610 0.779
reope“uvses 137 | 63 o 7 Pneumonectomy 181 0.798
56:7 l 3 044 | 952 | z;z Other resections 1,028 0. 631
0 4 1 ‘ Thoracoplasty 288 0. 766
71~ 42 | 237 | 1,381 1,660
! Pneumonectomy, other
Total 252 544 | 1,676 | 2,472 resections and 1, 491 0.765
thoracoplasty
r=0.653
Table 10. Relationship between Difference of Preoperative and Postoperative % VC
and Difference of Preoperative and Postoperative FEV,/PVC
% VC |
\ +36~ | ~+35 ~+25 I ~+15 ’ ~+5 1 0 ‘ ~=5 r ~=-15 ~-25 ‘ ~-35 ' ~—45| ~-55 ’ ~—65 f Total
FEV,/PVC i I
| r 4 ‘ ‘ | ‘ 4
+36~ T B S | 1
| I R
~+35 ! ‘ ! ‘ Y 2 2.8% 6
e Y R T T
~+15 ' 5. 15 10 1 1B 2 6 1 1 | 76
; , ‘ ; ! | — S L
~+5 | | 1 20 6 2 1 31 28| 4 2 : 126
| [ | I i
0 | , L2 4| 8 | 5 “ 10 | | ‘ ‘ 40
~=5 | | ‘ 18 ] 12 I‘ 66 100 23 7 2 ; 231
~—15 | 20 9 2 46| 265| 154 48 6 1, 533
~-25| 1| 2/ 3, 11 8 178 & 14 3, 2| 38
~—35 | , | Y 3 13, 42| 49 32 5 146
~—45, 1i | ! . 3,15 8 11 5i 1 44
~=85 S 1l 3 3 6 13
il | ! | | |
~—65 | 0-3%, 1 , \ | 1
Total 2 [ 1 ‘ 7| 32| 67 ( 28 | 184 544 460 28| 71 ' 20 4, 1,628
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Table 12. Death Rate Observed by Preoperative

9% VC and FEV,/PVC

"~ Death -
No. of Death
operated | - -

%VC and cases No. of %

FEV,/PVC cascs

‘ ~40 167 20 12.0}*
Lo~ 334 32 9.6}*
% VC = 51~ 534 28 5.5
“ 61~ 680 | 18 26}"‘
S 71~ | 4088 | 49 1.2
~20 | 34 ‘ 12 35.3}
I ~30 187 | 32 17.1
FEV /Pvcl ~40 200 | 15 5.2
l ‘ ~50 405! 21 5.2
~60 444 17 3.9
61~ 1,837 26 1.4

* indicates a significant difference below 5% level.

A EDBRFERN 6T, MO NEHEC BT
FATOBKIRIEY LR EOBIREY TR + 5 B &,
FEV,/PVC (212D X WHEIHREBETHD LBHB, b
AAi FEV, ORIE NS DT, % VC % $FFC L
BAECH L THEREN PR KEL LD LIZE DI
Vo L LEHEEIRK EXDBRZEIIIAZLL DT,

6. FHOKLEY FHT5EEL LTo FEV,/PVC

FHORLEX FUTHHE, $REARDIH ORI
2B it BVC PBEITICAVLRT X 1,
4@ 9% VC & FEV,/PVC L xR 5i5E L
LTER T A0 BEH LTHI, ZOBRMNCIZFECE
TIRE L Licht MREOFHRLFMIC X 5RO E(L
W BEE A RO TE T FIEBR S LT,

% VC BIDFEERLHTAT % VC 40 LIFHBEL % VC
41~50 B¢ & D, % VC 41~50 fE¥ & % VC 51~60
FiBt & Dfbl, % VC 51~60 Gt & % VC 61~70 HiRf &
OHETEREN 5% LTORBRETHEEZYR L Tw
5 (% 12),

FEV,/PVC BIDFE-Fix, #iaf FEV,/PVC 20 LJTF
gt & FEV,/PVC 21~30 fig¥ & ORIiC 5% Ll FTOfE
ERTHEEEXRL T % A, FEV/PVC21~30 (B¢
& FEV,/PVC 31~40 B & DB B\ 2L EDE
PRt L O TIXEEENVED LRI,

% VC, FEV,/PVC % L 3,12 10 ML TKY) D 7-p
BOFEERTHBED, % VC X hi FEV,/PVC 0z
SRELDHREEY) O X ETHZ LN TES, LEORK
BErOFMORLEXFHTHIEEL LT, % VC X
D% FEV,/PVC D35 MERTWB LW X B THH 5,

IV. BELBLUICER
kO A EHRE T, &8  [EXOBREA, WMEH

Wil wan M5H

BB ¥ by, —RIC ERHIC I IO ET & %
L DTH D, FOBREH MO WIEVIE, T H#l
ROMR, T TFHOTMIL Lic X >TELER, ¥1:
DI Fic X 5 Srik~ 0 KWL H I FiI DRt g
KM Lo TRz E b, HLORRIOTETIC
O IR TWAEZHATH D,

L URRE K% 7k G0 0T O BB R 12 & SE i >
Wl ite bR, mifl, ShE O KK R R A
M LT, iUHTHREIRDLOTHDERLDS
ATHBBEY, WEET, AHFTEDECHLRIEAD
4, 9% VC., 9% VC» FEV 3, %" Tc & H Fik§ & 6 M
DHRREMHRY T 5L LTHVWOhTE, L
PUBHREDEIE R R ECERT DTV, B
ZOWML LR L, mEr, HPEOEEAY FRHONS
XD x e lePT& I,

FORRELLT, % VC DAz X T BRENEEO
Screening #1775 = LAt Iie ot RUILTHL
foX 3, ABHEER BT LISEAD S b, EXERE
Bt 41.2%, HREEERL 24.1% X 5, AKER
EwENL 12.3%. BAEEEZ22.17, ¥ 5D TV,
Tiehb A BHREEGID 65% & % VC iZ X % Screening
T HMYELS 50 THHM KBHD 35% IHAE
HERYHFLTEH % VC iIc X B Screening DAK X
STHEHERTH L2 TERL V., - LK FEV|%
MNSSLUITTCHD 12% DEMTIZES L TL % VCK
FEV, #7212 FEV,% i X 23 BEX MA T D& 270\,

MEELTL B &, EENER1BE (FEV,/PVC)
2% VC Xhh X EBMLL D L HE TN B,
FEV,/PVC (1 % VCAFEV,% Lz ZRAE I MEhd
LOTHY, TTR—FOREFC I OTHRFA IR T
329, bhbhiiLEMCRRLIED T, FhsEtH
BEOBIRTIHAMELY BRI L TR 205K
sz YR #Ta. #ikicksir s VC. FEV, O EH L
BliehblFTHBEH L, FEV, PVC o F A E4Y 83
ThHEI, AMickitaBE0 VC, FEV, © B EEE
YBEELI,

FE22LALND T L, W LiCHEio % VCH
FBRXEFITOLIATTEL TS, FEV,% OH
FBRBEIL D 22oHB iz v 2. HIFIRED 850
%, WERED 55.7% BB TFHEHRELELI AL AR
Ve % VCT71 L Lo FEV, 9% BISE(E 46.9% (L¥1
L, % VC41~50 flic s i+ 5 FEV, % o Ji & i
45.6%, = LiZ % VC 40 L Fo FEV,% JIE {@n
43.5% WL X EAHEE (F3) Rl RELL
b nThA >, EkEEE SO %MEY
E2DH5ARBThH, BEBELERYETHAC L TE
Lisd iz Hrigvs,

¥7c % VC, FEV, % ORIBHEICH Y H o7k
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ERBHOAB L bERBINSD,

FEV/PVC ¥ A B BEE DR FIRR A &2 Eoic
B3z it ROt 3 FEV/PVC o (fiff
FEXTTT bR TGV ERERO—®)H 5 &
Bbh3, FEV/PVC L i¥A&D % VCXFEV,., %
EOVLTIHENY G IDTThebh, — iz X 3548
WEOBENRREL —KREIN T3, L2L, 30
BROCAIREBEIR T2V,

%= FEV/PVC DA HERIC KT 2 & Bl EY,
HHIMERIC KT % VC O HEBAEE & #ididit iz 351+ 2
FEV\/PVC 0 HiPAEE & D1t &AM 13 2 #idi ik
%o FEV,'PVC 0B, % VC oqERZ L FEV,
PVC OMERZLOHE. % VC JioFE-K & FEVY
PVC RIOFCE L ORI EN ORI L THa,

¥FHEIR Iz TS % VC s 2 FEV,/PVC
OHBSE LY HETH E (E 5 6). BHEEOMEC
ZLVEXDB, K % VC FIicH L TH % VC FInE
HOKSEL, TORBRBLLTYROZ L iz v ot
&, £ FEV/PVC izt LTE FEV, PVC @2 E 8
EBDTHD, Ercifgiditko % VC. FEV,'PVC
LTEBNELE T T EL V2, 2B RNENKEE
TBEi20 2, Fha % VC, FEV, PVC iz
ZLLEIHL0LEELLNI, LIt D THIATH
%D 9 VC, FEV,/PVC Z H&T 5 BEITIZ. 0 BR
B FRizERERMEITIZE LRV, UEDEESL
#EIREOHEELCIFE - LTOoBSYRETH &
BTED, FEIKER T 5 %VC O HBEE (r=
0.587) X b % FEV/PVC oifB8fE (r=0.774) piF\w
DTHHAb, BEENBEECE TEFHEBOHE
#EBLL T2, %VC 2b{ FEV/PVC 025 h N
TwhhEwvz ks,

Lo #iBi#iskiIC 3.1 %5 FEV/PVC o HBIE 241
ARLLBETHD, HABZARERERALDNI LV, T
thb&yOFHE 0.798, £YILIAIR © HE 0.631,
BROBE 0.766 X176 TH b,

27 9%VC oERZEL FEV/PVC o Bl EBE
DEEYBALTRDLEN H B, e’ bid FEVY
PVC opiERZ£ % VC OBMEBREI D LELLKE
WL, FOFAMEIELLETTA20TH
%. FEV, PVC. % VC D#7aifE & #TfEDZE A =5 L)
AL zBEGHACAN, ROZEL{E T, Ttk
% FEV,PVC o #fifE L hikfEL DEN <A FTATH
Dicdit % VC OFRIMEELATHEME & DEFTFATH
3b0% % VC oBIERE, M % VC ivA F AT
»hicnis FEV/PVC 375 a0 D% FEV,/PVC ©
PEBE L L, e¥iebid, KON EEETIIM
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