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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, Seou! 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 leve! 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 reproducibility, 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:
1Y

= 0.57X — 0.03. in pneumonectomy group of lung cancer{r=0.84).

2. Y = 0.56X + 0.33. in lobectomy group of lung cancer(r=0.79).

3. Y = 0.69X + 0.25. in lobectomy group of pulmonary infection{r=0.91).
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Table I. Patient Data Summary
Sex Male 1 28
Female 1 26
Age Mean : 45.29 (S.D: 12.56)
Range 1 1764
Lesions Thoracotomy : Left : 4
Right: 3 €7
Resections
Pneumonectomy : Left : 14
Right: 6 20)
Lobectomy : Left : Upper: 5
Lower: 7
(27)

Right: Upper: 7
Middle & Lower: 8

32} Mo 4] Hewlett - Packard (47804s), Pulmon-
ary Calaulating System 2 o|23ld, €3 =753
A g4 159 A3, 3 A5EAE €F 10
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ATL FAS T4 BAEEAN ALAY %47t ¢
= AHggol 89 BATolm, BITL Aoz st
o Y& e AWHAY BASe|H, CEE 94
o A& dGgAAgoht & AAAAFo) AY

Table 1II. Classification of Patients

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

n=14
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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 lé.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. 4.15(101.0) 3.41 (102.9) 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) 2.21( 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;
*2.47 ( 83.5) 1.88( 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( 85.8) 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)
A-7 36.F Rt. 249 (7590 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 1 037 = 0.34 0.17 0.04
S.D 0.40 ( 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 1=P<0. 02 FEV, : Forced Expiratory Volume one second
M.D=Mean of Difference x=P<0. 05 FEF,,.,, : Forced Expiratory Flow 0.2-1.2 L
MEF : Mid Expiratory Flow 50%
FEF.i.0s : Forced Expiratory Flow 25-75%
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YA 2% AN FoHYE P4 Ny
(Table V).
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Fig. 1. Axis, X: Preoperative value of parameter.

Axis, Y: Postoperative value of parameter.

~ 519 —



ARz 8 & A Ao (Fig. D. EF yos BT 0.384/5ec(10.5%) 9] &g 2o
sgeg AgEASE APLUd CF9 £397 o SAYY R4 e g3 ck (Table V).
=2AHTHE, FVCE 0.43204 1.49¢4)0)9] 7 FVCS £4 - 43 Wso] 0jd AL Y=0.66x
4E Bolm HT 0.86£(26.8%)9] 745 B} +0.10( 7=0.83) o], FEV, & Y=0.56x+0.33 (7=
FEV, & &% 0.2470l14 1,254 A}o]8] 7428 ge  0.79), FEF pym12 = Y=0,50x+0,11( 7=0,7D, MEFs,
o HFRAEE 0.57£(22.5%) 0| Atk 29o) FEFg,—y, & Y=0.31x+0.94(7=0.58) 01} on§ Zzpo] Alzia|4
7} 1.86¢/sec.(36.1%), MEF 50°] 0.77¢/sec (21.6%) + S4183 245 A} (Fig. I ).
2 77 BAdA o2 foAde B4aE Bl w, F- AEd vt o] 24F 434 AFAPo2 d& A

Table IV. Pneumonectomy in Lung Cancer (Group B)

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

(D.G)
B-1 39.M Lt. 453(92.1) 3.36( 85.1) 6.04 ( 78.2) 3.89 ( 62.1) 3.07 ( 63.0)
(4] *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)
00) *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( 78.5) 4.52 ( 44.6) 4.77 ( 84.5) 3.60 ( 84.2)
a *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(78.1) 1.82(57.7) 244 (1 73.1) 1.10 ( 20.2) 1.02 ( 24.8)
{1m *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)
1) *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. 249 ( 74.5) 1.86( 71.6) 2.96 ( 48.8) 2.10 ( 42.6) 1.63 ( 46.1)
(n *1.52 ( 46.5) 1.06 ( 42.0) 0.70 ( 11.6) 0.96 ( 19.8) 0.70 ( 20.1)
B-9 64.M Lt. 3.19( 85.4) 2.39( 82.1) 5.51 ( 87.5) 2.63 ( 49.0) 2.18 ( 57.3)
(I *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)
4y *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( 80.3) 2.79( 82.2) 6.12 ( 84.8) 3.66 ( 65.5) 2.93 ( 66.9)
an *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. 2.71 ( 66.0) 2.03 ( 62.4) 3.99 ( 57.5) 2.34 ( 42.2) 1.94 ( 46.0)
(In *1.38( 36.1) 1.15( 35.4) 0.52( 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)
aI *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)
(I1) *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 t 1.07 ¢ 311 7 1.01 ¢ 091 ¢t
SD 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 1 =P<0.001
D.G =Dyspnea Grade
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Table V. Lobectomy in Lung Cancer (Group C)
Case Age, Sex Site FVC (%) FEV1 (%) FEF0.2-1.2 (%) MEF50 (%) FEF25-75 (%)
(D.G)
C-1 42.F Lt.U 2.52( 85.8) 2.13( 87.3) 5.80( 12.8) 4.79 (110.3) 3.00 ( 89.3)
0 *2.08 ( 71.5) 1.71 ( 70.6) 3.83(83.3) 273( L71) 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)
48] *2.68( 77.6) 1.78 ( 64.6) 2.20( 33.8) 1.61( 32.5) 1.60 ( 42.5)
C-3 54.M Lt.uU 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)
C-4 31.F Rt.U 2.93( 88.5) 2.51( 90.7) 5.84 (111.0) 3.88( 84.2) 3.16 ( 85.1)
(1) *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) 4.40( 91.8) 2.57 ( 57.0) 1.92 ( 57.8)
[44] *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( 77.7™ 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)
1) *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)
(1I) *1.53( 58.3) 1.22( 59.7) 1.22 ( 30.9) 2.05 ( 50.8) 1.67 ( 56.5)
Cc-9 48.M Rt.M.L. 4.10 ( 92.2) 2.29( 64.7) 4.85( 67.5 1.14( 19.3) 0.76 ( 17.0)
O *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) 2.91(69.9 1.58( 37.9) 1.29 ( 42.4)
(I *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)
(IIh *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. 2.47(91.3) 1.71( 78.7) 3.42 ( 80.3) 1.65( 38.7) 1.05 ( 35.0)
{II) *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 (1 53.9) 1.02 ( 26.0) 0.68 ( 30.0)
(I1) *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)
M.D 0.86 t 057 ¢t 1.86 1 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 t=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

— 521 —



4 ET9 €% 53 P Y89 WS, FVCe
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289 c} (Table V).

EARY fYd5EY #4aE BOd $HHEEY £
A edgel &E 43IAF, FVCY JAYML
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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)
D1 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 31.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 47.00  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)
08} *1.92 (42.5) 1.44 (39.6) 1.59(20.8)  1.22 (21.3) 1.14 (24.4)
D-4 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 (5L.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)
(In *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) 2.08(36.5) 2.32 (47.3) 1.93 (49.1)
Mean 1.96 (53.1)  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
S.D 0.27 (5.43) 0.12 (4.73) 0.68 (12.6)  0.43 (9.06) 0.72 (18.1)

*  =Post-operative Value t=P<0.001
S.D =Standard Deviation 1=P<0. 02
M.D=Mean of Difference x=P<0. 05
D.G =Dyspnea Grade

- 522 —



ol 713 mlzstw, sy dHE Aol hF 5 Table VIII. Classification of Dyspnea Grade

o FE¥E ¢ F A . Grade I : No dyspnea on ordinary physical activity
AF Frret U WY 94 2HAJWT S Grade II : Mild dyspnea on ordinary physical activity

Qi 2E7159 A2 FRolARH 4% 29 Grade III : Dyspnea on less than ordinary physical

Z4L 348 H 4 £F 35T HEE R activity

A37] At Grade [l Grade N7tx] TE3% ™ Grade IV : Dyspnea on any physical activity and at rest

(Table ).

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 LU 2.29( 81.8) 1.84( 81.5) 3.64(82.6) 243(56.1) = 1.89( 61D
an *1.58 ( 56.6) 1.25( 55.4) 1.24 ( 28.3) 1.26 ( 29.0) 1.11 ( 35.9)
E-2 58.M Lt.U. 270( 71.8) 1.74 ( 59.0) 3.28(50.8) 1.15( 21.6) 0.97 ( 25.0)
(44) 1*2.13( 68.8) 1.85( 76.7) 3.52( 58.6) 2.65( 57.6) 242 ( 71.0)
E-3 28.M LtL. 4.57( 91.3) 3.09( 76.1) 6.69 ( 82.0) 2.68 ( 43.6) 2.06 ( 40.4)
M *3.52(724) 2.67(67.7) 5.11( 64.0) 2.53( 41.9) 2.20 ( 44.3)
E4 33.F Lt.L. 3.00 ( 87.1) 2.26 ( 79.5) 4.67 ( 85.9) 2.47( 52.0) 2.01 ( 53.6)
(In *2.10 ( 62.0) 1.61( 57.4) 2.61( 48.8) 1.93( 41.1) 1.51 ( 40.7)
E-5 33.M LtL. 4.71 ( 97.1) 3.30( 84.3) 7.67 ( 97.1) 2.91 ( 48.0) 2.29 ( 46.5)
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