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— Abstract —

Change of Pulmonary Function after Pulmonary Resection*

Yong Jin Kim, M.D.**

Pulmonary function studies today are generally accepted as an integral part of the evaluation of poor-risk

patients who are to have pulmonary surgery. The effect of various pulmonary surgery on lung function was

investigated in 54 patients in whom comprehensive lung function test were performed before and between

2 months and 14 months after operation at the Department of Thoracic Surgery, Seoul National University

Hospital. According to the result of analysis, the effect of pulmonary resection on forced flow rate was keep-

ing with the change of lung volume, and the preoperative level of ventilatory function plays a major role

in determining postoperative loss of functioning

lung. Although all measures of expiratory flow

(FVC,FEV1,FEFO.2-1.2, MEF50,FEF25-75) have the same percentage of reproducibilit);,x but FEV1 shows most
sensitive, reliable linear correlation with the functioning pulmonary tissue loss than other parameters. The

linear regression lines derived fom the correlation between preoperative (X} and postoperative (Y) FEV1 on

various surgical procedures were as follows:
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0.57X - 0.03. in pneumonectomy group of lung cancer(r=0.84).
0.56X + 0.33. in lobectomy group of lung cancer(r=0.79).
= 0.69X + 0.25. in lobectomy group of pulmonary infection(r=0.91).
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Table I. Patient Data Summary
Sex Male : 28
Female 1 26
Age Mean : 45.29 (8.D: 12.56)
Range 1 17—-64
Lesions Thoracotomy : Left : 4
Right: 3 ("
Resections
Pneumonectomy : Left : 14
. (20)
Right: 6
Lobectomy : Left : Upper: 5
Lower: 7
27

Right: Upper: 7
Middle & Lower: 8

=} Aol 4 Hewlett -Packard (47804s), Pulmon-
ary Calculating System & °¢| &34, &4 #7153
e €3 139 AR, FEF AVSHAE EF10
Ao} defFAF AFE 3 FEol kel A
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Table II. Classification of Patients

Group A : Thoracotomy in Mediastinal Tumor
n= 7
: Pneumonectomy in Lung Cancer
n=14
: Lobectomy in Lung Cancer
n=13
Pneumonectomy in Pulmonary Infections
n= 6
: Lobectomy in Pulmonary Infections
n=14

Group B

Group C

Group D :

Group E
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Table III.

Exploratory Thoracotomy in Mediastinal Tumor (Group A)

Case Age, Sex Site FVC (%) FEV1 (%) FEF0.2-1.2 (%) MEF50 (%) FEF25-75 (%)
A-1 18.F Lt. 2.41( 80.2) 1.95( 70.4) 2.46 ( 54.5) 2.07 ( 45.2) 1.97 ( 50.5)
*1.51 ( 50.5) 1.25 ( 45.6) 1.34 ( 30.0) 1.61 ( 35.3) 1.34 ( 34.5)
A-2 30.M Lt. 415 (101.0)  3.41 (102.4) 7.56 (100.9) 4.46 ( 85.3) 3.57 ( 86.7)
*3.13( 76.6)  2.62 ( 79.0) 5.67 ( 75.9) 3.40 ( 65.3) 2.92 ( 66.2)
A-3 42.F Lt. 3.05 (104.4) 2.35 ( 96.6) 4.04 ( 87.3) 4.58 (105.8) 2.76 ( 82.1)
*2.76 ( 94.9) 221 ( 91.6) 4.18 ( 90.6) 4.06 ( 93.9) 2.60 ( 77.9)
A4 46.F Lt. 2.77(93.6) 2.15( 88.3) 4.17 ( 88.9) 2.53 ( 57.7) 2.01 ( 60.0}
*2.471( 83.5) 1.98( 81.2) 3.46 ( 74.0) 2.83 ( 64.5) 2.22 ( 66.7)
A-5 24.M Rt. 4.31(90.5) 3.43(85.9) 7.08 ( 87.5) 4.69 ( 84.7) 3.56 ( 77.8)
*3.25( 69.3) 2.78 ( 70.8) 6.42 ( 80.0) 3.43 ( 62.8) 3.02 ( 67.2)
A-6 33.F Rt. 2.91( 83.4) 2.59( 79.4) 4.47 ( 81.0) 3.35( 69.8) 2.92 ( 77.4)
*2.81( 81.1) 2.53( 90.9) 5.31 ( 97.0) 4.64 ( 97.2) 3.94 (105.0)
A7 36.F Rt. 249( 759 1.87( 68.8) 2.70 ( 51.9) 2.25 ( 48.8) 2.03 ( 56.1)
*2.19 ( 69.2) 1.80 ( 68.5) 3.74 ( 74.8) 2.74 ¢ 60.8) 2.44 ( 68.9)
Mean 3.15( 89.8) 2.53 ( 84.5) 4.64 ( 78.8) 3.41 ( 71.0) 2.68 ( 70.0)
*2.58 ( 75.0) 2.16 ( 75.3) 4.30 ( 74.6) 3.24 ( 68.5) 2.64 ( 69.4)
M.D 057 1 0.37 # 0.34 0.17 0.04
S.D 040 ( 10.2) 0.32( 12.9) 1.06 ( 19.0) 0.91 ( 18.3) 0.62 ( 17.1)
*  =Post-operative Value 1=P<0.001 FVC : Forced Vital Capacity
S.D =Standard Deviation }=P<0. 02 FEV, : Forced Expiratory Volume one second
M.D=Mean of Difference £=P<0. 05 FEF,.,.,., : Forced Expiratory Flow 0.2-1.2 /.
MEF : Mid Expiratory Flow 50%
FEF;;5.05 : Forced Expiratory Flow 25-75%
E Holw BT L.581(38.6%) 9 74 Hoh FEV, +0.64(7r=0.65)2 77ze AatA$r} §94 = 3
2 £F 0.84004 1.6864t0)9) 2t g Holo, WFF ARNNE BHolwm e}

4 1.074(33.1%) o)t}

FEFo.212E €% 3747t 3.114/5ec(46.9% ),
MEF 502 1.014/sec(17.1%), FEF y5u75% 0.91¢4/sec
(21.8%> 9] A7t Ha§ Bywh o4 B2 o7
FHHE BF SATH 2 fINAE B4 S Ry
(Table WV).
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FEV1 CHANGE IN GROUP B

5.0~
a5
404~
5364 n=14
S a0l =084
QT y = 0.57x — 0.03
5 25 X =246
Q 204 . y=1.39
154 o,
1.0 wt
51 "
7 8 9 10
#

PRE-OP, (L}

. I. Axis, X: Preoperative value of parameter. -
Axis, Y: Postoperative value of parameter.
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AAERE A A8 (Fig. D.
AGe2 AGEAES APuskd CTY €397 o FAFY 242 A=k (Table V).
SEYAEMEE, FVCE 0.43 04 1,494410]9 3} FVCY €3 - ¥ izl g3 3AJHL Y=0.66x
45 Holxw HF 0.86£(26.8%) 9 74E By +0.10( 7=0,83) o]0}, FEV, & Y=0,56x+0.33 (r=
FEV, & &% 0.24¢00|A 1.25¢ A}o]8] Z4FHH e 0,79, FEF ga~12 v Y=0.50x+0.11( r=0.7D), MEF;,
o HiEgas 0.574(22.5%) 0|t 29 ol FEFg,e;, & Y=0.31x+0.94(7=0,58) 0|3l oo zt749) JaA 4

7} 1.864/sec

EF s BT 0.384/5ec(10.5%) 9] & B0

. (36.1%), MEF g0] 0.774/sec(21.6%) + EAI3A Fo5F e (Fig. I ).

2 747 SAGHeR RAHUE g el WL F- AL w2l 24F 934 AR 45 A

Table IV. Pneumonectomy in Lung Cancer (Group B)

Case Age, Sex  Site FVC (%) FEV1 (%) FEF0.2-1.2 (%) MEF50 (%) FEF25-75 (%)
(D.G)
B-1 39.M Lt. 4.53(92.1) 3.36( 85.1) 6.04 ( 78.2) 3.89 ( 62.1) 3.07 ( 63.0)
I *2.29 ( 48.3) 1.68( 44.2) 2.38 ( 31.6) 1.49 ( 24.4) 1.42 ( 30.2)
B-2 46.M Lt. 3.38 (103.0) 2.52 ( 96.3) 6.15 ( 94.6) 2.63 ( 57.2) 2.03 ( 55.2)
I *2.23( 70.7) 1.62 ( 64.8) 2.75 ( 43.2) 1.58 ( 35.2) 1.22 ( 34.1)
B-3 49.M Lt. 3.05( 72.,5) 2.62( 78.9) 4.52 ( 44.6) 4.77 ( 84.5) 3.60 ( 84.2)
I *1.90 ( 45.2) 1.50 ( 45.5) 2.04 ( 29.0) 2.30 ( 40.7) 1.45 ( 33.7)
B-4 51.M Lt. 3.11(781) 1.82( 57.7) 2.44 ( 73.1) 1.10 ( 20.2) 1.02 ( 24.8)
(II0) *1.38 ( 34.3) 0.69( 21.8) 0.34 ( 5.0 041 ( 7.5) 0.38( 9.2
B-5 52.M Lt. 3.83( 89.5) 2.30( 67.8) 5.41( 77.4) 1.17 ( 20.3) 0.98 ( 22.8)
(In *2.10 ( 53.8) 1.44 ( 46.7) 1.91 ( 28.4) 1.18 ( 21.5) 0.88 ( 21.8)
B-6 57.M Lt. 3.54 (107.7)  2.59 (100.5) 4.45 ( 71.8) 2.56 ( 53.6) 2.28 ( 63.9)
(ID) *2.02 ( 62.9) 1.55( 61.5) 2.15( 35.1) 1.62 ( 34.4) 1.38 ( 39.2)
B-7 61.M Lt. 4.01 (108.6) 2.07 ( 71.8) 3.48 ( 54.8) 1.21 ( 23.0) 1.12 ( 29.5)
(In *2.06 ( 61.0) 1.17 ( 44.5) 1.09 ( 17.9) 0.73 ( 14.7) 0.75 ( 20.9)
B-8 63.M Lt. 2.49( 745) 1.86( 71.6) 2.96 ( 48.8) 2.10 ( 42.6) 1.63 ( 46.1)
aIn *1.52 ( 46.5) 1.06 ( 42.0) 0.70 ( 11.6) 0.96 ( 19.8) 0.70 ( 20.1)
B9 64.M Lt. 3.19( 85.4) 2.39( 82.1) 5.51 ( 87.5) 2.63 ( 49.0) 2.18 ( 57.3)
(In *1.50 ( 39.5) 1.27 ( 42.8) 1.58 ( 25.0) 3.41 ( 64.0) 1.68 ( 43.6)
B-10 38.M Rt. 4.55 (106.0) 2.97 ( 86.1) 5.18 ( 70.1) 2.36 ( 42.6) 1.97 ( 44.0)
' 4] *2.57( 61.9) 1.80( 53.8) 2.72 ( 37.4) 1.52 ( 28.0) 1.36 ( 31.0)
B-11 43.M Rt. 3.41(803) 279( 82.2) 6.12 ( 84.8) 3.66 ( 65.5) 2.93 ( 66.9)
(In) *1.72 ( 40.9) 1.39( 41.3) 1.72 ( 23.9) 1.55 ( 28.0) 1.31 ( 30.0)
B-12 50.M Rt. 271 ( 66.0) 2.03 ( 62.4) 3.99 ( 57.5) 2.34 ( 42.2) 1.94 ( 46.0)
{an *1.38( 36.1) 1.15( 35.4) 052 ( 7.5 1.55 ( 27.9) 1.10 ( 26.0)
B-13 53.M Rt. 3.40 ( 92.7) 2.45( 84.6) 5.75 ( 87.6) 2.68 ( 52.4) 1.96 ( 50.6)
I *2.16 ( 60.0) 1.59 ( 55.8) 2.70 ( 41.5) 1.98 ( 39.1) 1.40 ( 36.5)
B-14 55.M Rt. 3.76 ( 95.7) 2.72 ( 87.8) 5.86 ( 87.8) 2.82 ( 51.8) 2.21 ( 54.7)
(In *2.01( 51.0) 1.58( 50.9) 1.64 ( 24.5) 1.55 ( 28.5) 1.08 ( 27.0)
Mean 3.49 ( 89.4) 2.46( 79.6) 4.84 ( 72.7) 2.56 ( 47.6) 2.06 ( 50.6)
*1.91 ( 50.8) 1.39 ( 46.5) 1.73 ( 25.8) 1.55 ( 29.5) 1.15 ( 28.8)
M.D 1.58 ¥ 1.07 ¢ 311 ¢ 1.01 ¢ 091 ¢t
S.D 042( 7.3) 0.24 ( 5.98) 1.13 ( 14.3) 0.88 ( 15.5) 0.55 ( 12.6)

*  =Post-operative Value S.D=Standard Deviation
M.D=Mean of Difference

D.G =Dyspnea Grade

t =P<0.001
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Ja5+ n=13 220 748 Mol b, UrlA FHAEEL 42
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g5l - 038 pash vt BAGA Fe40 Gsich olskael #)
T 20 . 7o 40 4ol BasdA g Ao e 4F o2
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0 S S S S e
D A S S e Shet (Table VD).
PREOP.(L) QA g24 AAZoRE st ADAAEE At
Fig. II.
Table V. Lobectomy in Lung Cancer (Group C)
Case Age, Sex Site FVC (%) FEV1 (%) FEF0.2-1.2 (%) MEF50 (%) FEF25-75 (%)
(D.G)
C1 42.F Lt.U 2,52 ( 85.8) 2.13( 87.3) 5.80 ( 12.8) 4.79 (110.3) 3.00 ¢ 89.3)
D *2.08 ( 71.5) 1.71 ( 70.6) 3.83(83.3) 2.73( 171 1.88 ( 56.3)
C-2 49.M Lt.U 3.83 (109.5) 3.03 (109.6) 6.25( 95.7) 3.64 ( 74.2) 2.81( 74.3)
I *2.68 ( 77.6) 1.78 ( 64.6) 2.20 ( 33.8) 1.61 ( 32.5) 1.60 ( 42.5)
C3 54.M Lt.U 3.16 ( 89.2) 2.49( 89.1) 4,24 ( 66.0) 3.55 ( 70.7) 2.79( 74.2)
I *2.65( 73.5) 1.71 ( 60.3) 2.69 ( 41.7) 1.35( 27.8) 1.04 ( 27.2)
C4 3L.F Rt.U 2.93 ( 88.5) 2.51 ( 90.7) 5.84 (111.0) 3.88 ( 84.2) 3.16 ( 85.1)
I *1.91 ( 65.4) 1.62 ( 64.9) 2.69 ( 57.7) 2.70 ( 63.8) 2.08 ( 59.5)
C-5 51.F Rt.U 3.22 (105.7) 2.32 ( 94.1) 440 ( 91.8) 2.57 ( 57.0) 1.92 ( 57.8)
(48] *2.17 ( 70.9) 1.77 ( 71.3) 2.26 ( 46.8) 1.81( 39.9) 1.53 ( 45.8)
C-6 53.F Rt.U 2.76 ( 88.3) 1.96( 77.73 3.04 ( 61.8) 2.43 ( 52.8) 1.47 ( 43.8)
I *2.33 ( 75.0) 1.54 ( 61.3) 2.35( 47.9) 1.33( 28.9) 1.01 ( 30.4)
C-7 62.M Rt.U 3.10( 86.0) 1.99( 71.0) 3.92( 62.9) 2.19( 42.0) 1.39 ( 37.4)
(44} *2.16 ( 63.0) 1.75 ( 65.9) 3.11 ( 51.5) 2.05 ( 40.5) 1.81 ( 50.7)
C-8 53.F Rt.M.L. 2,36 ( 91.9) 2.02 ( 95.5) 3.95( 97.0) 3.58 ( 87.8) 2.70 ( 89.1)
(II) *1.53 ( 58.3) 1.22( 59.7) 1.22 ( 30.9) 2.05( 50.8) 1.67 ( 56.5)
c9o 43.M Rt.M.L. 410 ( 92.2) 2.29( 64.7) 4.85( 67.5) 1.14( 19.3) 0.76 ( 17.0)
(43} *2.61 ( 58.7) 1.99( 65.2) 3.60 ( 49.9) 2.02 ( 34.5) 1.71 ( 38.3)
C-10 55.F Rt.M.L. 2.38(90.1) 1.70( 78.7) 291 (69.9 1.58( 37.9 1.29 ( 42.4)
an *1.40 ( 52.0) 1.23( 55.8) 1.41 ( 33.1) 2.49 ( 58.9) 2.16 ( 70.2)
C-11 59.F Rt.M.L. 2.52 (104.0) 1.19 ( 60.6) 1.20 ( 31.5) 0.78 ( 19.6) 0.72 ( 25.3)
111y *1.72 ( 71.4) 0.87 ( 44.3) 0.53( 14.0) 0.38( 9.5 0.41( 14.4)
C-12 62.F Rt.M.L. 247 (91.3) 1.71( 78.7) 3.42 ( 80.3) 1.65( 38.7) 1.05 ( 35.0)
an *1.41( 52.2) 1.11( 51.2) 0.89 ( 20.9) 1.21( 28.3) 1.09 ( 36.2)
C-13 64.M Rt.M.L. 2.32( 81.0) 1.56 ¢ 75.0) 2.34 ( 53.9) 1.02 ( 26.0) 0.68 ( 30.0)
(In *1.78 ( 64.4) 1.19( 54.0) 1.15( 26.5) 0.99( 22.7) 0.73 ( 24.2)
Mean 2,89 ( 92.5) 2.06( 82.5) 4.01 ( 78.0) 2.52 ( 55.4) 1.82 ( 53.9)
*2.03 ( 65.7) 1.49 ( 60.0) 2.15( 41.9) 1.75( 33.8) 1.44 ( 42.4)
MD - 0.86. T 0.57 ¢t 1.86 ¥ 0.77 § 0.38
S.D 0.31( 9.51) 0.28( 10.6) 1.02( 35.3) 1.03( 32.7) 0.85 ( 22.7)

*  =Post-operative Value 1=P<0.001 U : Upper lobe

S.D =Standard Deviation

M.D=Mean of Difference

D.G =Dyspnea Grade

1=P<0.02

M : Middle lobe

L : Lower lobe
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A4d E¥Y % Arls34 Y=g H3F, FVCe
0.22¢0014 1,46¢4}018) 74 & Hg o, HFPRLEE
0.784(20.8%)°1%l v}, FEV,2 &% 233 0.1149
Z717F 138 ey voix AalelAqe A 0.06¢
AARE 1,060 Z4AE HAx, HT e 0.434
(14.0%) 015wk, 290l FEF g3~10 = BT 1.33¢4/sec
(22,4%) 9] 74E Bg ok, ve|z] MEFg, FEF 351
AAe YA £F e SAGYZ f9Y3}r)
E-8}%t} (Table VI).

EAYA fYFFy 24E BHd SRS &
A -3zl AR AsRAF, FVCe gAFAL
Y=0.70x+0.15( 7=0,94) 0]l 12, FEV,& Y=0.69%
+0,25(7=0,91), FEF g3~y Y=0.66x+0.18 (7 =
0.87) 2 A4 25 fFel5del At (Fig. MD.

o] 9patol o2 o 7|5 AAEA ] F] AAIA Hol X
o] FVCE BE H34E3d 439 Z4rt 9d ¢
d, €% #9539 #4d Bolm, FEV, & #A4Y
9 ZAast 4& Alole AY L E Holx gz Yo
U, FVC7 o]x Axolye] iAo FEV,E £

Hghol] oAl Ao YT 2 Al FaE R
dotn Ase ¥+ ek

FEF g3m1ss £30] 48] W43 747} g 2
o] 33w, MEF 5% FEF a7 A+ Wl AR
o] g Zrasokat w24 Sl WHE Holw Ak,

ool RE AABRAHEEL 4Bzl gripe o
240)n, AQY} BAAE 7z dov, AL 7
&oll BE 759 843, 9§4H8 AA=FEV,

5.0 FEV]1 CHANGE IN GROUP E
45 -[:
4.0+
3 3.5 4
a 3.0
. N n=14
5 25+ Ba r=091
Q204 . y=069x +0.25
151 T X=224
R o
o ) y=181
51
0l ? R [oeoeemees F B [oererereen TR | ! |
................................. Jorven g
0 1 2 3 4 5 6 7 8 9 1{0
PRE-OP.(L)
Fig. III.

Table VI. Pneumonectomy in Pulmonary Infections (Group D)

Case  Age, Sex Site FVC (%) FEV1 (%) FEF0.2-1.2 (%) MEF50(%) FEF25-75 (%)
(D.G)
D-1 27.F Lt. 1.77 (54.2)  1.28 (46.6) 1.45 (28.0) 1.35(29.8) 1.00 (27.0)
(In *1.35(40.4) 1.07 (38.1) 0.72 (13.7)  0.63 (13.7) 1.08 (28.8)
D-2 3L.F Lt. 1.85(53.0)  1.54 (53.4) 3.16 (57.3)  2.68 (56.3) 2.06 (54.2)
(In *1.62 47.0)  1.44 (50.0) 1.16 (21.1)  2.50 (53.0) 0.65 (17.2)
D-3 32.M Lt. 2.74 (59.8)  1.29 (34.7) 1.56 (20.0)  0.80 (13.9) 0.48 (10.1)
4 *1.92 (42.5)  1.44 (39.6) 1.59 (20.8)  1.22 (21.3) 1.14 (24.4)
D4 34.F Lt. 1.84 (53.6)  1.42 (49.9) 2.01(37.0)  1.65 (35.0) 1.41 (37.8)
(In *1.74 (61.3)  1.24 (44.3) 1.45(27.1) 1.29(27.4) 1.21 (32.7)
D-5 40.M Lt. 1.68 (45.8)  1.49 (47.9) 2.00 (28.4)  2.00 (38.8) 1.92 (46.1)
an *1.60 (37.8) 1.38 (40.9) 1.57 (21.8)  1.35 (24.3) 1.19 (27.1)
D-6 25.F Rt. 1.92 (52.4) 1.63 (53.4) 2.59 (44.5)  2.25 (46.3) 1.88 (47.3)
(I *1.60 (44.5)  1.49 (48.6) 2.09 (36.5)  2.32 (47.3) 1.93 (49.1)
Mean 1.96 (63.1)  1.44 (47.6) 2.12 (35.8) 1.78 (36.6) 1.45 (37.1)
*1.63 (43.9) 1.34 (43.5) 1.43(23.5) 1.55(31.1) 1.20 (29.8)
M.D 033 = 0.10 0.69 0.23 0.25
$.D 0.27 (5.43) 0.12 (4.73) 0.68 (12.6)  0.43 (9.06) 0.72 (18.1)

*  =Post-operative Value 1=P<0.001
S.D =Standard Deviation {=P<0. 02
M.D=Mean of Difference £=P<0. 05
D.G =Dyspnea Grade
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o] 7% ul3lm, Hrs = 2 Aol AR S5 Table VIII. Classification of Dyspnea Grade
2 FEFS ¢ 5 A}k
A Frres wdd e A4 FARAT € Grade II : Mild dyspnea on ordinary physical activity

Axet 3857159 A2 AxANARH A8 ZFEA Grade III : Dyspnea on less than ordinary physical
F4E Zasginh "o F SFEYe 452 ¥ activity

A3kl #ste] Grade Iel4 Grade W7k F#31 % Grade IV : Dyspnea on any physical activity and at rest
(Table W),

Grade I : No dyspnea on ordinary physical activity

Table VII. Lobectomy in Pulmonary Infections (Group E)

Case Age, Sex  Site FVC (%) FEV1 (%) FEF0.2-1.2 (%) MEF50 (%) FEF25-75 (%)
(D.G)

E-1 57.F  LtU. 2.29 ( 81.8) 1.84 ( 81.5) 3.64 ( 82.6) 2.43( 56.1) 1.89 ( 61.1)
(I *1.58 ( 56.6) 1.25 ( 55.4) 1.24 ( 28.3) 1.26 ( 29.0) 1.11 ( 35.9)
E-2 58M  LtU. 2.70 ( 71.8)  1.74 ( 59.0) 3.28 ( 50.8) 1.15 ( 21.6) 0.97 ( 25.0)
) *2.13 ( 68.8) 1.85( 76.7) 3.52 ( 58.6) 2.65 ( 57.6) 2.42 ( 71.0)
E-3 28M  LtL. 4.57 ( 91.3) 3.09 ( 76.1) 6.69 ( 82.0) 2.68 ( 43.6) 2.06 ( 40.4)
M *3.52 ( 72.4) 2.67 ( 67.7) 5.11( 64.0) 2.53 ( 41.9) 2.20 ( 44.3)
E-4 33F  LtL. 3.00 ( 87.1) 2.26 ( 79.5) 4.67 ( 85.9) 2.47 ( 52.0) 2.01 ( 53.6)
an *2.10 ( 62.0) 1.61 ( 57.4) 2.61( 48.8) 1.93 ( 41.1) 1.51 ( 40.7)
E-5 33M  LtL. 4.71( 97.1) 3.30 ( 84.3) 7.67 ( 97.1) 2.91( 48.0) 2.29 ( 46.5)
) *3.25 ( 68.5) 2.41 ( 62.9) 448 ( 57.4) 2.23( 37.3) 1.88 ( 38.9)
E-6 38F  LtL. 2.90 ( 86.9) 1.85( 67.4) 2.90 ( 55.0) 1.41 ( 30.0) 1.03 ( 28.5)
o *2.68 ( 81.0) 1.79 ( 66.1) 2.81 ( 58.8) 1.80 ( 38.5) 1.35 ( 37.6)
E7 43F  LtlL. 2.95 ( 91.5)  2.05 ( 77.4) 3.31( 65.1) 2.13( 46.3) 1.57 ( 44.7)
i) *2.36 ( 75.0) 1.78 ( 69.3) 3.10 ( 60.0) 1.90 ( 41.3) 1.40 ( 40.0)
E-8 47F  LtL. 2.20 ( 72.7) 1.55 ( 62.8) 2.98 ( 62.4) 1.90 ( 42.4) 1.35 ( 40.5)
(ID) *1.63 ( 54.3) 1.34 ( 55.1) 1.61( 34.2) 159 ( 35.7) 1.37 ( 41.4)
E-9 48F  LtL. 2,77 ( 99.8) 1.88 ( 82.3) 2.95 ( 67.1) 1.73 ( 40.9) 1.22 ( 38.1)
(I *1.88 ( 68.8) 1.48 ( 66.0) 2.08 ( 48.3) 1.61 ( 38.4) 1.39 ( 43.8)
E10 I17.F  RtU. 267 ( 82.0) 2.38 ( 80.3) 519 ( 97.0) 3.24 ( 67.4) 2.94 ( 73.1)
. I *2.05 ( 61.6) 1.87 ( 61.8) 410 ( 76.5) 3.87 ( 78.9) 3.22 ( 80.4)
E-11 47M  RtU. 3.86 (104.1)  3.11 (105.5) 7.37 (109.1)  4.79 ( 94.4) 3.55 ( 89.4)
o *3.12( 85.3) 2.46 ( 84.8) 6.05( 90.4) 2.62 ( 52.1) 2.37 ( 60.3)
E12  58F  RtU. 2.81 (101.4)  1.90 ( 83.9) 3.43( 77.4) 1.62 ( 37.3) 1.16 ( 37.2)
M *1.78 (62.7) 1.32( 57.7) 148 ( 33.0) 1.24 ( 28.3) 1.07 ( 34.1)
E13 53M  RtM.L. 4.69 (115.2) 3.10 ( 96.4) 8.25 (120.9)  2.30 ( 41.4) 1.70 ( 40.9)
@ *3.37 ( 82.8) 2.34( 72.9) 549 ( 80.7) 1.83 ( 32.9) 1.49 ( 35.9)
El4 64F  RtML. 2.07 ( 72.0) 1.39 ( 67.0) 117 ( 26.7) 1.10 ( 28.0) 0.76 ( 33.0)
(In *1.78 ( 64.4) 1.19 ( 54.0) 115 ( 26.5) 0.9 ( 22.7) 0.73 ( 24.2)
Mean 3.15( 89.6) 2.24 ( 78.8) 4.53 ( 77.0)  2.27 ( 46.3) 1.75 ( 46.5)
*2.37( 68.8) 1.81( 64.8) 3.20 ( 54.6) 2.00 ( 41.1) 1.67 ( 44.8)

M.D 0.78 1 043 1 133 1 0.27 0.08
S.D 0.35( 10.3) 0.28 ( 11.9) 1.06 ( 19.2) 0.84( 17.8) 0.60 ( 17.7)

*  =Post-operative Value 1=P<0.001 U : Upper lobe
S.D =Standard Deviation {=P<0. 02 M : Middle lobe
M.D=Mean of Difference #=P<0. 05 L : Lower lobe
D.G =Dyspnea Grade
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AFAHBA FoAA 4F APAEE DS B 4T
2 &3 FFANAES} Grade lolUd FAE= 24
(34 B-4, C-11)o|Ax, volz] FAAEL Grade I
o] Y} Grade Tl 43ttt

Aoz U AMAA &S AP BT s
€ &% Grade I ~Grade [ J =X ZF ol 7} A3}
A, el B-4¢ FAAE AT Y BFAA 2%
ZFFAE TadHe o e €% FEV, 2 0.69
¢21.8%) 0ol en, FAYY 2R AF €5 w4t
7t2F-gte] 49mmHg 2 F7hslo] ek, FEV,e] 1.2
201310 By, B, 3w EFEH H =7 Grade I
24 BFTAo o3t BEAYL vlay AR gskch
FEF g312 9 &H AR 7} 1.04/sec ©1381q] By, Be By
Z# % Be, B Zd = ISFHNHEET Grade ol
(Fig. V). A3 4% &4 st SubEd 37
freke] 74E Zefdled, FEF g2e12 MEF g0, FEF5~15
5 3PYRA Ex AAY B4E AT AT
uhelzto] wAA zkael R olAF FHHEEL
TR AR o= A= I T2 AATL £
T AadA = AAER Fehs sl

PNEUMONECTOMY-PULMONARY FUNCTION
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Fig. IV,

#Hote 2 3ty AdAAEE APsiddd Co #
AE &% FEV, X7l 1.040]8l C-1133= 3%
AN A =7} Grade ME2A 71 4P B AE P37
FEERe 43 29 S EolAE Grade I
o A IAte]o] FFoll £33 et (Fig, V).

g Z4N A2 A AdAAEE AP3Hd DT
9 HAEL, €4 AddA AF dAFTAE Y3}
o, §&9 fAFAL0] A AR FFE o, €4
52 o 2a]o]| AAL £ANAT o Sl = REe] 4
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LOBECTOMY-PULMONARY FUNCTION
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154+ " = e
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a5 5
104
54

1
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Fig. v,

FEF g3~12, MEF 50, FEF 352755 257 93 W5 S
Holx gigten, MEAMAA L= FHI5Y Al
fqlol]l o FVCxE Au|dt 45 aasiglet. AF
ATol A Hol HFAl 2gt 7Ha-9} tiF-4ol5t, 7l
439 Zart glewd FEV, & €4 58 fA8lzm
AES ¢ F At 4 AN £F 238 FEV,
o] 713t A%} AREH, ol £HE &Fol 4
" At A g, ARAGPA TS, TN E
ol oJgt Ao YAz, olF HAAFAANE £HE
¥ IFPANA =S HEH Al Ak

A54 NAFoE AYAAES AP3Hd ETY
}AF TFANHESL Grade Mol 3ot 3= gl
oo, AAAY 7hael WE TFIZFFIA S0 ¢
g A4 Ak

FEV, X7} 1.0¢¢])3te]AY, FEF 43~1237} 1.0¢
/sec ol3Rl &A= g%z, HE FHHE A JA
FEF7A] &R = A

Iv. 1 oF

1941 7]o] ¥ Humphrey Davy 9} John Hutchinsorol
28 sl &Aoht A &ake] FAHY o, FANAR &
3 #:0)& o =AW (Spirometry) ol &3] 7 A}5]
= 24F 371 343 = (parameter) 59| fEA ol gt
4%, 2 34X S AES 944 HowEE
o] Bwsm e,

Kristersson '%33 Z.0] Xenon'*?o]1} Technitium?®-
macroaggregated albumin £-& ©]£3F WAl # @&
AHE AYstd £F A5 A g HE A9
g ol ¥, d7kA] wol A7 sls WsE F£53
Sz, HAE e vjEo] A5 &4 ol &
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AAEE 94E vlAlE 29E N B2 =2lvt F
2

5 97159 Wk A 657 Avel Eshe &5
AN EL glolAlm 0, HAl FF 2~ o] A
- A7 54 S48k 4439 g + Aotz AR
o, 25 FFolv o, v sEAA AT
5L ZESERE HU4hdln, Feool A% T4
AoV Aste FH 45342 FEo AT W Fell A
HE 33 F ok Aolek 5. £F A& (vit-
al capacity) & AAA A4 Aol F47
Z, T2 A, FHFS AHsteel s 17
T 3 F750] A= E Ay 4TS PAFA
# o % 8-8 ( Maximal Breathing Capacity : MBC) o]
v} A3t 8 2 (Timed Vital Capacity) 5ol & & vl
Az oz ke 1, o2 gt #4Ae] Haglel
Zo) 44 s 2shs 495 FEAA A5 (Thoraco-
tomy Effect) o]} 3}g t} b2 243D,
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Zu] 734 372k (Forced Expiratory Volume 1.0séc:
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a5 By
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= A47e] At A4, AT AR E F%
W, 3L 5739 F99 A3l sl dbetam sl o} 24
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ol o} &% 10,12,17,21) )

o}l o
e

HYSFLFL 57 AgH 55 2
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A4 AFge] Yo F7t2 St A2
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A 71594 ARl = J g whol Zallol= 238 714
Hol HNITF LSS YY)y 5 Gr} 220,30,

dutd o 2 7% ££F A759 Wshe FE5719
A 89l, w14, 3EA5S Agdste JEddtes, 7
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A gFEge] o4 AEEHE FHISEL AR 4
3 AL SR vf, Y2 A 32 (FEV,), 0.2
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gk 697 HBFEAYL 3514 ol 3k Ax)
7122 E2A E4ol Jd AfEs AR 53] A4
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= 23 o] dvtm BdEw g,

o|elgt w4 A4 HAZo] Y& ARES] AFE &
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