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Follow Up Study of Pulmonary Function After Pneumonectomy
Chae Gil Park, M.D_* Se Wha Kim, M.D.,* Hong Kyun Lee, M.D.*

Maximal expiratory flow-volume {(MEFV) curves were studied in 22 patients who underwent pneu-
monectomy with various pulmonary lesions, such as lung cancer, bronchiectasis and tubercuiosis etc,
at the preoperative stage and 3 week, 4 month and 12 month after pneumonectomy for the analysis of
the reduction and progressive improvement of postoperative ventilatory function. And the factors
affecting them like as age difference and the site of pneumonectomy were also analyzed.

From these curves peak flow rate (PFR), maximal expiratory flows at 25% and 50% of expired forced
vital capacity (\725, Vso) and forced vital capacity (FVC) were obtained. In addition, partial pressure
of oxygen and carbon dioxide in arterial blood were measured.

The results were as follows;

1. The mixed type, especially obstructive type of ventilatory impairment was observed at 3 week after
operation, For 1 year of postpneumonectomy FVC was increased by 12.3% of predicted compared
to 2.6% of predicted \'/so.

2. The improvement of FVC during 1 year of postpneumonectomy showed decreasing tendency with
the increase of age but the changes of \;50 and \725 were unremarkabie.

3. The differences of immediate postoperative reduction and progressive improvement of ventilatory
capacity after right and Ieft pneumonectomy were analyzed.

The reduction of Vso, 25 and FVC at 3 week of postoperation were greater in patients with right
pneumonectomy (20.9%, 18.2% and 26.2% of predicted) than in patients with left pneumonectomy
16.5%, 18.2% and 18.1%). But there was no significant differences of these values at 12 month after
pPneumonectomy,

4. The partial pressure of oxygen in arterial blood (PaO,) was decreased by 13.6 mmHg at 3 week after
pneumonectimy compared to the preoperative stage but reutrned to the normal range within 4 month

after pneumonectomy. However, PaCO, was within the normal range during 1 year of postoperation,
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Table 1. Distribution of Subjects by Underlying Disease and Age

Age
20-29 30-39 4049 50-59 Total

Underlying disease
Lung cancer 1 4 2 7
Bronchiectasis 5 1 6
Tuberculosis 2 3 1 6
Chronic lung abscess 1 1
Endobronchial hamartoma 1 1
Pulmonary sequestration 1 1

Total 4 9 5 4 22
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Fig. 1. Changes of mean values of PFR, \.I,o, \'I,s
and FVC during 1 year of post-operation.
4% £F 12708049 #99 ﬂ7l 715 A & n)
B ot 29 FUS £5 12 4Yel A9
Vso ot 84 ABRE o 53] BT WLER 245
o BASEH (28 2).  BAe €5 1478 Vg
B xdy S PEe] Yok A4 d4des X
Aol vk YEALAE AT AT E£YY B30
3 T 7)ol A£G Hold, o] F AxE T

53] g
ZJEM £% 120YNAE £34 BN AL
o

AR Aol HF

= 5719 76.8+3.4 %004, 55 3Tl 52.321.6%, A—M v50J+ Vs 14 vdy B A7 %
4'}H°L°“ 61,21 2.2%, 2253 % 12 7}]%]_0“ 64.6 X]oﬂ o G} # _E_ 2 }.L}_—‘o—}_oq L Jiﬁ'}] =2 73l
Table 2. Mean Values of PFR, \;go s \'I” and FVC during pre- and post-operation
(MeanzS.D.)
Post-operation
Index Pre-operation
3 week 4 month 12 month
PFR 74.014.8 57.113.6 59.7+3.3 62.3:4.1
Vi 81.645.2 65.8+3.8 65.8t2.4 68.413.7
\"25 80.0+3.4 60.0+1.9 66.7+3.6 66.7+3.4
FVC 76.8+3.4 52.3:1.6 61.2+2.2 64.6 :3.4

* The values indicate the percent of predicted
Abbreviations; PFR peak flow rate

Vs,, ; maximal expiratory flow at 50% of vital capacity
V,, ; maximal expiratory flow at 25% of vital capacity

FVC; forced vital capacity
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Fig. 2. Ventilatory capacity of pre-operation and 12 month of post-operation.

on] (£3,4,5), o139 Zslel W &3 124 Y7
=4 dgeke) 38 ArE Asle A¥S BT
glal o, ol 47t Ho] BAHq #o3 Aol ek

139} 5 dEA A TS

A, 2eiz 1249

AA 9

22 Voo 3t VysollAls

AE st 2olA asth

z -

* JEH FA wol WE EF AT

AFel Skl =& d A4

Astel AE

o s 4o AolS WA At a3 ARAE

B AE B%D}(EG :L% 3).
138l M=

4a
:?_— 3T°ﬂ V50

o Vys zels =84 s Bgke] 3o ulste] o FA

ol s

27k 16.5 %,

Table 3. Mean Values of \",n During thePost-Operation in Each Age Group

18.2%, 28| 18.1% 9 3t

(MeanzS.D.)
Post-operation
Age No. of subjects Pre-operation
3 week 4 month 12 month
20-29 4 79.5+5.2 70.5+4.7 68.216.3 70.5+4.5
30-39 9 80.0:4 .6 65.0t5.4 65.0t3.8 76.5+6.0
40-49 5 73.8+4.3 58.1+3.8 56.1:4.8 58.5+4 4
50-59 4 58.516.4 67.9+4.1 71.4+3.8 75.0+4.8

* The values indicate the percent of predicted

Table 4. Mean Values of V,, During the Post-Operation in Each Age Group

(Mean:S.D.)
I;ost-operation
Age No. of subjects Pre-operation
3 week 4 month 12 month
20-29 4 76.1x4.7 56.2+5.7 59.9+6.3 59.7+5.1
30-39 9 71.06.3 48.7+4.5 56.3+4.3 56.1+6.3
40-49 5 67.5t5.4 48.2+4.8 51.1+£5.0 60.6+5.5
50-59 4 83,1453 65.2+4.2 66.913.9 65.8+4.6

* The values indicate the percent of predicted
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Tabe 5. Mean Values of FVC During the Post-Operation in Each Age Group

(MeantS.D.)
Post-operation
Age No. of subjects Pre-operation
3 week 4 month 12 month
20-29 4 80.3+3.3 56.7+4.1 63.3+3.4 69.3£2.6
30-39 9 79.413.7 57.6+3.8 60.6+2.5 66.2+3.1
40-49 5 75.744.3 56.712.1 59.613.0 62.0:2.4
50-59 4 71.613.0 54.615.8 57.215.0 60.8+4.7
Table 6. Mean Values of \.’,o , \'l', s and FVC of Pre- and Post-Operation in Right and Left
Pneumonectomy Group
(Mean:S.D.)
Right pneumonectomy Left pneumonectomy
Ve Vas FVC v, Vs FVC
Pre-op. 67.413.7 64.713.2 76.1+2.7 73.5+2.9 69.413.6 76.9+5.4
Post-op 3 week 46.5+4.1 46.5+2.3 49.9+3.8 57.0+2.4 51.2+2.7 58.814.2
Post-op 4 month 50.6+3.3 50.613.1 58.1+4.2 56.5+2.1 55.312.8 63.1:3.0
Post-op 12 month 55.312.6 55.312.8 62.9:4.6 59.513.0 §7.613.1 65.6+4.3
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Fig. 3. Post-operative progress of \'fso s \.I” and FVC by the site of pneumonectomy,
* The arrows indicate the progression of mean values during the post-operation.
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Table 7, Mean Values of Arterial Blood Gas Analysis at Pre- and Post-Operation

(Mean+S.D.)
PCO, (mmHg) PO, (mmHg) 0, sat(%)
Pre-op. 38.9:2.5 84.6+3.5 94.8+1.1
Post-op 3 week 39.5+2.0 71.0+4 .5 89.9+1.9
Post-op 4 month 40.3+1.8 76.7:6.1 91.8+2.3
Post-op 12 month 40.412.2 79.8+5.9 93.242.0
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