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—Abstract —

Postoperative Changes of Pulmonary Function in Chest Surgery
K.J. Cho, M.D.’, HK. Chung, M.D.’

To determine the period and degree of full recovery of postoperative pulmonary function,
the author performed seiral pulmonry function test with spirometry at preoperative period
and 1st, 2nd, 3rd, 4th, 6th and 8th postoperative week in 64 patients who underwent chest
surgery form 1990. 1. to 1990. 8. at Dep. of Thoracic & Cardiovascular surgery, Pusan Nat-
ional University Hospitcal, Pusan, Korea.

28 patients underwent lung resection{Group A), 14 patients mediastinal and other tho-
racic surgery(Group B), and 22 patients heart surgery with cardiopulmonary bypass(Group
C). Al of them recovered normally and discharged without any complications. Their serial
changes of pulmonary function test were compaired and its results was as follows ;

1. Over all mean recovery time of restrictive ventilatory function tests(ie, VC, ERV, IC,
FEF,, FVC, FEFz0-120 MVV) were 4th—6th postoperative week, and that of obstructive
ventilatory function tests(ie., EFEs-7%, Vmaxs)were 2nd postoperative week,

2. In patient who underwent lung resection surgery(Group A), FEFi recovered in 4th-6th
postoperative week and its ratio to preoperative value was 70% in pneumonectomy, and
75% in lobectomy. FVC recovered in 4th—6th postoperative week and its ratio to pre-
operative value was 65% in pneumonectomy, and 80% in lobectomy, MVV was recovered
in 4th—8th postoperative week and recovery ratio was 80%, FEFan-120 was recovered at
4th—6th postoperative week and its recovery ratio was 70%, FEFxs-7% and Vmaxso was
recovered in 2nd —4th postoperative week and recovered nearly to preoperative level.

3. In patient who underwent mediastinal and other thoracic surgery(Group B), FEV: and
FVC and recovered in 4th—6th postoperative week and the recovery ratio of FVC in ble-
bectomy was 90%. MVV reached preoperative level in 4th—8th postoperative week.
FEF200-12000 FEF2s-7s%and Vmaxso were recovered in 2nd —4th postoperative week and the
recovery of FEFs-75% and Vmaxs in blebectomy was prominant.

4, In patient who underwent heart surgery(Group ¢), FEV:1 and FVC were recovered in
4th—6th postoperative week, The recover ratio of FEF»s-7% and Vmaxse was delaied to
6th—8th postoperative week.
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From the above results we concluede that the recovery time of posoperative restrictive

ventilatory disorder was 4th postoperative week and pulmonary complication would pos-
sibly occure during that period. So more intensive observation will be needed.
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Table 1. Age & Sex

Class A B C
Age M F M F M F
—-20 6 2 3 2 3
21—40 6 2 8 1 5 5
41-60 10 5 3 4
61— 3 2
Total 19 9 11 3 10 12

Table 2. Classification of patient

Classification No.ofca %
A Lung resection surgery 28 43
A—1.Lobectomy 10 28

A—2 Pneumonectomy 10 15
B.Thioracic & mediastinal surgery 14 21
B —1.0ther surgery 6 9
B—2.Blebectomy 8 12
C.Heart surgery 22 34
Total 64 100

(Table 2).

BE RO 4 157 2 £F 1,2,3,4,6,8FA
computerized pulmonary function analizer Model
No. 1000 IV (SRL medical, 1981) & At-&3td B4 H
g3 2 WEF(HY TFIF TV, s7)duF
ERV, &718% ;IC, H&% :VC), A =84 3
7] (120 =84 Z71F FEV, =84 8z
(FVC), Ao AA 3FFMVV), 2 FF 7Z
FA(=FA 37 5 7% ; FEFs-n% AU S &
71% : Vmaxs, Hdl 57]F ; FEFmw-20) & 33
3 ZAAolAM A $F7]e] Tsgdel(body tem-
peature pressure saturated ; BTPS)2 =% 3l¢]th.
Zt AAA] 3 B4 H {F2AE one-tailed Dunett’s
test2 HA A

4 B

1) DA gXoM BT 57|52 Bt
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EF 1FAde 1230 =84 37|2%(FEVY), =8
A HEFFVC), HAA2A sEFMVV), =84
%7t 3713 (FEFs-n5%), AW 3t 7% (Vmaxs,
Vmax75), | &715F(FEFuw-120), H&%(VC), &
7] d¥Z(ERV), §71 £F(IC), T°] #asa T, 1
27t =84 H8F) g v(FEVI/FVC), 3&%
(TV) 5 3 H3b7t gl

Hd) =34 37) T (timed vital capacity) ] 1
¥ W3+ FEV,, FVC, MVV oA €% 4F 7%
AL F713ith7 1 Fole A 4 £322 %A
st out FEVI/FVCE A9 W3zt itk (Table
3-1, Fig. 1).

% 71% X (flow volume curve)? 7<% FEF
5-75%, Vmaxs < 2750 433 2o g8 1
F ¥ W3lE BolA g} Vmaxs, FEF00-1200S
67742 F7tete] dAH #EE FAsA HAG
(Table 3-2, Fig. 2).

A3 HEgxd 2 83 (static volume & capac-
ities)2] €% 139 W3l ERV, IC, VCL &% 4=
7AA] AAsl Frbstthrl o F A A FAHAR
TVE 53 H3E Bolx gatvh(Table 3—3, Fig.
3).
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UA W3 FEVY, FVC, MVV, FEFx-»% FEF

g
]
>
'z;;
bl
Q
Pl
I‘]:
a
:
£54-
0 T T T Y
PO1wk PO2wk PO3wk PO4wk POBwk PO8wk
Postop Weeks
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Fig. 1. Postoperative changes mean timed vitl
capacities

w-1e0E Bt FETEE vlw ZESIYH Table
4—-1,2).

AlzhE H g3(Timed vital capacity)ol)A(Table
4—1) FEVi3 FVCe 7% &% 44 655 9
g F@Eol o]2A UL, FETHE Huga A-2,
A-1, B-1, C&L2 F7l9g€ 333 4 4ot
(Fig. 4,5). £dXod &7 W5E By AZA
Bit CZoll Hlal o Za=H Bst CFAlolg sto)e
it FEVi9] ¢ AR HE2E2NA 19 0%
A ol2xx HFHAE A 75%, e B,CFE9
2% A A FF =8t FVCe 3% A
HaeF €49 65%° ol2x13 HgdAse e
80%, H71XHA LS 3¢ 0% THE FaoM &A

Table 3—1. Postoperative changes of timed vital capacity

Timed vital Capacity Preop. POl1w PO2w PO3w PO4w PO5w PO8w
FEV1 Mean 99 64 77 79 87 88 91
S.D. 23 17 18 15 18 22 24
% 64.7 77.8 79.8 87.9 88.9 91.9
FVC Mean 90 58 69 71 79 80 82
S.D. 20 14 16 16 15 18 21
% 64.4 76.7 78.9 87.8 88.9 91.1
FEF /FVC Mean 90 92 92 93 90 90 90
S.D. 6.7 6.5 6.7 4.9 5.9 6.9 6
% 102.2 102.2 103.3 100 100 100
MVV Mean 71 47 57 59 63 63 61
S.D. 20 17 19 18 18 16 17
% 66.2 80.8 83.1 88.7 88.9 85.9
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Table 3—2. Postoperative changes of flow volume curve

Flow volume curve Preop. POl1w PO2w PO3w PO4w PO6w PO8w
FEF»-752% Mean 90 68 77 77 77 78 78
S.D 26 25 26 25 28 30 27
% 75.6 85.6 85.6 85.6 86.7 86.7
Vimax7s Mean 89 64 75 74 76 81 81
S.D. 16 20 21 19 23 21 19
% 71.9 84.3 83.2 85.4 91.0 91.0
Vimaxso Mean 84 65 72 69 70 70 71
S.D. 29 24 25 24 27 28 26
% 7.44 85.7 82.1 83.3 83.3 84.5
FEF20-1200 Mean 76 50 60 60 68 73 75
S.D 35 29 31 31 30 31 27
% 65.8 79.0 79.0 89.5 96.1 96.7
Table 3—3. Postoperative changes of static volume & cap
Static Volume & cap Preop. POlw PO2w PO3w PO4w PO6w PO8w
vC Mean 3.4 2.2 2.7 2.6 2.9 2.9 2.9
S.D. 0.9 0.6 0.8 0.6 0.7 0.6 0.7
% 64.7 79.4 76.5 85.3 85.3 85.3
IC Mean 2.0 1.2 1.6 1.5 1.6 1.8 1.7
S.D. 0.7 0.5 0.8 0.4 0.5 0.6 0.4
% 60.0 80.0 75.0 80.0 90.0 85.7
ERV Mean 1.4 9.2 1.0 1.1 1.2 1.1 1.2
S.D. 0.5 0.4 0.3 0.3 0.3 0.4 0.4
% 64.3 71.4 78.4 85.7 78.6 85.7
100 EaN 7 1
g ¢ 90-4. // \. /_,.’ / ™ //\
3 E N ‘/
3 Pl /»\Qg;/;ykw’
i %‘ 70; s 7// ;
oo
d . 80 {‘ * > P < 0.01 1
ér'/ *. P« 0.05 50 ! *: P a 0.05 ‘ i J‘
65 POIwk  PO2wk  PO3wk  PO4wk POBwk  POBWK POIwk  POZwk  PO3wk  PO4wk  POBwk  POBwk
Postop Weeks Postop Weeks
—— Vmax75 —%— Vmax50 —=— FEF200-1200 [~®—VC -#+—IC —— TV -S-ERV |

—m— FEV25.75

Fig. 2. Postoperative changes mean flow volume
curve

3 g 5% o223tk

MVVe 2% &% 40X 8ol 4Rl o|27
HAi, Feddz vag W A-1, A-2, B-],

Fig. 3. Postoperative changes mean static volume
& capacities

B-2wo2 F7IE S Y H(Fig. 6). 44 g &
F H3lg By Azo] BCERTY A Ho
A—1, A—2A}o)9] Atol& glolA] Aol A 80%, B,C
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Table 4—1. Comperision of postoperative changes in timed vital capcities

TVC Class Preop. POlw PO2w PO3w PO4w PO6w PO8w
FEV1 A—1 Mean 86 59 62 63 65 66 66
S.D. 11 12 17 21 14 18 12
% 68.6 72.1 73.3 75.6 76.7 76.7
A—-2 Mean 70 42 48 49 50 48 52
S.D. 15 17 9 24 18 13 11
% 60.0 68.6 70.0 71.4 68.6 74.3
B—1 Mean 107 68 84 90 101 103 106
S.D. 12 15 13 11 14 18 21
% 63.6 78.5 84.1 91.4 96.3 99.1
B—2 Mean 99 58 74 80 83 92 99
S.D. 21 18 24 13 19 16 10
% 58.6 74.7 80.8 83.8 92.9 100
C Mean 106 75 87 85 91 95 103
S.D. 16 11 12 17 11 17 21
% 70.8 82.1 80.2 85.8 89.6 97.2
FVC A-1 Mean 82 58 61 62 67 65 66
S.D. 9 14 13 17 13 18 12
% 79.7 74.4 75.6 81.7 79.3 80.5
A—2 Mean 71 41 43 46 46 47 50
S.D. 14 16 17 13 11 16 11
% 57.7 60.6 64.8 64.8 66.2 70.4
B—~1 Mean 95 63 77 84 93 93 95
S.D. 15 21 24 16 14 21 22
% 66.3 81.1 88.4 97.9 97.9 100
B—2 Mean 88 51 64 68 73 78 81
S.D. 18 24 17 23 19 17 17
% 58 72.7 77.3 83 88.6 92
C Mean 97 67 78 76 83 88 95
S.D. 11 17 9 18 21 12 14
% 69.1 80.4 78.4 85.6 90.7 97.9
MVV A—-1 Mean 62 39 46 47 45 50 51
S.D. 19 12 17 22 13 2 14
% 62.9 74.2 75.8 72.6 80.6 82.3
A—2 Mean 66 39 37 45 52 54 53
S.D. 16 11 10 16 16 18 14
% 59 56 68.2 78.8 81.8 80.3
B—1 Mean 80 47 62 65 70 71 72
S.D. 13 14 11 7 11 19 16
% 58.8 77.5 81.3 87.5 88.8 90
B—2 Mean 76 56 72 76 74 73 76
S.D. 13 17 15 12 19 13 13
% 73.7 94.7 100 97.4 96.1 100
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C Mean 68 48 56 56 60 66 68
S.D. 18 16 18 13 11 13 18
% 70.6 82.4 82.4 88.2 97.1 100
100 o @ &2 olzA M3 F&FEE vawstw A-2,
1 A1 A-1, B-1, B—2¢02 Z7b5e] Yn(Fig. 7,8),
s 0 A2 &) BE £F WSk A, B, CZ Folsk glol A
T ol T gu Ae) 22 a9,
- * |52 FEFmo-in® 4R 63 Ao 4 5500 o2
s oo =9, #4249 Aele A-2, A~1, CB-2, B-1
ey ST o eo2 37 IUATHFig. 9). 40 dE &% A
50} LLTiPs00s J st Azo] BCZol Mal 24 Ho] AQw, A
> TFOlwk  PGowk  POBwk  POiwk  PObwhk  POBwk Z2£79 A9 2349 60%, HGHAETY S &
rosiop esks M3t Asl ge fEol Frh
Fig. 4. Postoperative changes FEV1
) ot
-
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JA2] AR 8713600} fad £ A 72 Fole A
et | @4 @7 gapg” Rl
& ery FRR 9l £aE g fo0l vl S8 F
g A 279, 5F7A 5 A% BEFol 42 A
I = ol 4riHoz gt ole 44 AN AL W&t
ot b / ST } o 7% del FaE zdsE £712 AL AX s
S POTwk  POswk  PO3wk  POiwk  POBwk  POBwk gx % %, o3 A, FHAAA T §Y

Postop Weeks

Fig. 5. Postoperative changes FVC

% of precp pred value
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wx < "'/ **: P < 0.01
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Do e *:P <005
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Postop Weeks

Fig. 6. Postoperative changes MVV
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Table 4—2. Comparisions of postop. changes of flow volume curve

TVC Class Preop. POl1w PO2w PO3w PO4w PO6w POsSw

FEFzs-715% Mean 69 41 45 48 46 44 57
S.D. 12 13 18 17 14 13 12

% 59.4 65.2 69.6 66.7 63.8 82.6

A—-2 Mean 47 33 40 39 41 42 42
S.D. 18 9 17 15 21 13 15

% 70.2 85.1 83 87.2 89.4 89.4

B—1 Mean 106 80 92 93 M 95 96
S.D. 13 13 12 23 18 17 27

% 75.5 86.6 87.7 88.7 89.6 90.6

B—-2 Mean 106 76 101 102 101 103 102
S.D. 11 20 11 21 15 23 19

% 71.7 95.3 96.2 95.3 97.2 96.2

C Mean 90 77 78 74 76 81 89
S.D. 16 18 13 21 18 15 26

% 85.6 86.7 82.2 84.4 90 98.9

Vrmaxso A—1 Mean 58 37 41 40 45 44 53
S.D. 16 19 13 17 23 11 21

% 63.8 70.7 69 77.6 74.1 91.4

A—2 Mean 48 34 39 37 39 44 43
S.D. 13 15 18 13 19 18 29

% 70.8 81.3 77.1 81.3 91.7 89.6

B—1 Mean 104 79 85 84 84 86 86
S.D. 23 19 22 17 14 22 18

% 76 81.7 81.7 80.8 82.7 82.7

B—2 Mean 101 76 94 92 95 93 94
S.D. 14 16 19 14 16 12 11

% 75.2 93.1 91.1 94.1 92.1 93.1

C Mean 84 70 73 71 75 76 83
S.D. 17 19 10 18 12 21 12

% 83.3 86.9 84.5 89.3 90.5 98.8
FEFa0-A—1 Mean 74 37 41 39 48 42 53
1200 S.D. 13 15 18 13 11 19 17
% 50 55.4 52.7 64.9 56.8 71.6

A—2 Mean 62 22 27 29 37 37 40
S.D. 17 15 10 15 11 18 26

% 35.5 43.5 46.8 59.7 59.7 64.5

B—1 Mean 105 82 95 93 o] 99 98
S.D. 11 16 19 17 10 27 4

% 78.1 90.5 88.6 89.5 94.3 93.3

B—2 Mean 92 57 77 77 87 98 96
S.D. 15 16 18 19 18 11 14

% 62 83.7 83.7 94.6 106.5 104.3
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C Mean 88 57 67 64 68 75 86

S.D. 13 17 15 18 18 11 10

% 64.8 76.1 72.7 77.3 85.2 97.7
100 A= A A H 23 (slow expiratory vital capacity),
o5+ @ “B"Mi&jﬁé ;-1_ 3. 7] H) & (expiratory reseve volume), F7]&3%
. 904 e Vﬂ::;—_%?@:"—:‘* ;? (inspiratory capacity)& 2719 dv] 588 wgd3
E\j 85+ x»;j—;’/:;:\§;f‘/"’(/ : o ‘}E—:;“ ¥, &A%Y 7] A=E wgdsts A £30)
R = 127 =84 BYF(FEV), =84 F3} 2F
g e . "E:f_ (FEVas-7s%minimum mid-expiratory flow rate),
g ' SO E% 22)R(Vma) § )R 49¢ 2EAeR
504 g e 1 EASED, S AN 87 AEE wgsie =4
- ‘ . : % 7] A (maximum effort expiratory spirogram)$

PO1wk PO2wk PO3wk PO4wk PO6wk PO8Bwk
Postop Weeks o} it}
Fig. 7. Postoperative changes FEF 25—75% VCE HAA HARNMHE A/F FI71= st
o Zrasta, gy HAFNME F H8-H(total
"o lung capacity) @] Zr2 218t} FHastAl "ok
; - AL ERVE AaolA sgere) 1/5 WA 2/58 % o)y
g s hr &% o9, Hlw, A4S A8 5 94N el 9
3 T e OV & zdME gasA 8o 58 Age) mat 4
3 ool A 123 A & M Fel ek ERVE s IC
£ 0 1| ¥ 27180l IC/ERV w7} Z7}8kA ehn,

i i 2 yce) % wse AAAEY A9 2% 2-39 A
651; ‘_/ e o] AAAE JeAD 15 Aol 2 5] 60%4
‘ POTwk PObwe POk POWWK  POBwk  PORwK = A Hvx s92d, o Lie NEFeEF 2

Postop Weeks

Fig. 8. Postoperative changes Vmax50

% of preop pred value

POGwk  POAwk  POBwk  POSwK

Postop Weeks

Fig. 9. Postoperative changes FEF 200—1200

POtwk  PO2wk

27F old IS £33 e Wsz AAES AdH
F A A,
Spirometer & Al83td 238 F sle #HYE &

F Aol AAE el 55 A A Y FE
oz 3E HAvtn b HA@Ago| obd MNEFE
F AU dgge F 25y o HAYqA®
v ANdeF AL HEZFLS o 8d ol Y
o2 HJYckn #o@ #HAEF 50 Fel= A
HEgFe Wate AU FE £ w2t dAHE
Al g vla <F 30%, AGAASAME oF
10%, HAEFAEAAE o 5% F27t AHHAG
PR, 08 & AAREEF AEFS FiE
55%, #& AHHEeF AEFe] FaE 45% A=
oL A A dESA BT HBH, ol HEs)
= AR Bd 715E REbe Bt B HER
@& Heol B F8o] FEHY WELor FHEG
HAGHAE Fo ALY o AAEET 5.3%9
Aa7) g Thy,. At} ool A AA A H &P
Tahe £F 45 A A9 43F FE RLEd
th. ERVSHICE F2 £F 5522 A8 32 &
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5 gole Foeo) B A os) FEF 1-37
713 @ol ZAHD 4-65o FAL JEIdT ste
W, A zle] d T &3 o 45 F ERVIICY H
2 EEg Az g 5 UdAh
A =84 57 FAL A2A A 2R red
171 d0 #5358 £gste =8 o&Foln 271e
=g H EREAN 7L BEAE BY e FEOY
7le 27 FER7 P 53] Mo xnkRel
2 Yl 127 =84 371%(FEVL), 3
715 (FEFmw-120) 52 F4% A7 #AHA i
nlt xg oERolng F7ide] AAsAY =Y
o] REF A #AT 4 Uk E=F 27]9 dHFEle
wEA 27 3717 (FEFs-5%), &3 F 715 (Vinax 50)
& Bz A7z HYA gasA Huk Al
% Az Holb A st
FEVi& Ho) =84 3549 179 271¢] 42
< x3hat7] Wl g3 el T2 AP0l
q 918 NE7F gt 53] dAN HAF] A%
225 o 93 QA2 BRoEn JQuse Yy
HAAZ dAe 28 4% #A7) Uty Ry
1= P2, B3] 654 o] el w=QlolA &3 FEV19|
Tae &% $EY Ne4de 29v Ry
1 HP 57 F(FEFw-20) © &% g wjds 37}
o] £& AFoly A 3t E7|F(FEFs-1%) &
£33 5F FWE Qo) Ego] i Y B
o w37 SA(FEVIA da4 871807} ¢l
o] x#A I 37 (FEFs-1%) 7} & 7AH
B AL &% 57189 @il o3 Aot A x
HA 57 49 £F Avle wE sl g B
oo e Ay 123 =8N 3713 Fhvt olF
HAA9 i 7 UHI AV Yol HEF
=% Wste AR REE JYopsBN 2z
oo oad A 1719 =3 &R ARA FEV,,
FVC, FEFa-1052 A2 €3 4% 659 7]3¢H
o] dAE FFo mgsln =¥ v oJ&7< FEF
5-75%, Vmasoll e S5 oF 2F Aol A 4% +
Fo| gl o val Fa7E A9 Ak 53
AR & A o ¥ A NFeTd v ga
go] e AL AP FElA AW EdA(sur-
factant) 247} dtke AR & AALE T A2 3l
AT o] A &% HArieel Hile AdAy
7] Fojloln] EWF HPWFo A AT AN

M 30 o
Jl)‘ kﬂ F{E

)

|

N

k-3
=
A

1ol A 4n &5 2F P2 NEE A
F 4% B2l 74 571%0] suy
3

ox g
N

SEFMVV)L 839 8 gz
7t i Hoz Had FAloln dHor s FaT
o] Fmo} Foj3 FVUAE Yo £F 3 F
B =g FEete ¢d Yoz AR HYE ¢
cpresus g st % 1-374d Huw #
A238T 4-67N A EHAUTFT Y, 5 4671
Fo Hulz SEHJt o, =3 FF 570Y A
o AAHNEES & B o 20%, DY HAHAELE
€ 10%, ALdAEFY 35 A &4 59 o
Aetd EF718s YERAT. A2 dexe &
oF 485 AT F&oll =23t sl HAE H S
oF 80%9 €A +Fd ZEHAL UHA F&9 4
* G Zae fqAh

4 Y

Az 1990 18 A A 887 4 183 6478 9
Fg {xE e &4 4 ¥ 1,234,685 A
oA H7% HAE AR &% APV 5 38 24
S 0Ed A9 33 g2 488 Iy

1) BE FA FEoM F 15 Ao HAY 4%
g 29z HYE(VC), 37144 %FH(ERV), F718%
(IC), 1237 =¥A 37/8(FEVI), =84 #Agx
(FVC), Hdl =717 (FEFa0-1200), Hull A4 3 F
F(MVV) 52 £F 4-65F Alold] YT FF22
FELgoen =84 F 37F(FEFs-»%), Hd
% 371F (V) & £F 25 A 438 52
2 3 EFHAY &5 FE A7 FAe A #)
ool &F 4-6F7A = 1 o] ALHUT
g Fol gle A% 27189 HAAH &NFNE &
F 2R Aoz AL

2) HAAEY AL 127 =84 7%, =84
HYFL 4-6F Ao AT FF o2/ 7, 123
=84 sU)Fe AAHEEY A €19 0%, A
AaAed 4 249 75%7) ARt =¥ A4 &)
Fe AAPEeY F$ 419 65%, AddAE
ASs &2de 80%7) =AUk Hd ALd FEFS
4—-8%F Ao 19 80% =23ttt A s71F
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