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Evaluation of Prospective Pulmonary Function Change for
Pulmonary Resection Using Quantitative Perfusion Lung Scan*

Yong Jin Kim. M.D.**

Spirometry and regional function studies using 99m-Technetium were performed preoperatively to predict

postoperative pulmonary function change in 34 patients who had various pulmonary resectional procedures

at the Department of Thoracic and Cardiovascular Surgery, Seoul National University Hospital. Between two

months and fourteen months postoperation all the patients were reinvestigated with spirometry and clinical

examination to evaluate their functional respiratory status.

The postoperative obtained values, especially forced vital capacity (FVC) and forced expiratory volume

in one second (FEV1) among the other parameters were compared with the postoperative predicted values.

Estimated values of FVC and FEV1 derived from preoperative spirometry and quantitative perfusion lung

scan correlated well with the measured postoperative values.

The linear regression line derived from correlation between postoperative estimated(X) and postoperative

measured(Y) values of FVC and FEV1 in all patients are as follows;

1. Y=0.76x + 0.39 in correlation of FVC (r=0.91)
2. Y=0.88x + 0.17 in correlation of FEV1 (r=0.96)

This method of estimation was one of the best methods of predicting postaperative pulmonary function

change and valuable in determining the extent of safe resection and postoperative prognosis to a poor risk

patient with chronic obstructive lung disease.
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Table 1. Clinical Summary

Age (year)
Mean: 45.2 (S.D; 13.6)
Range: 17-64
Sex:
Male: 17
Female: 17
Diagnosis

Lung Cancer: 12
Tuberculosis: 10
Bronchiectasis: 8
Lung Abscess: 2
Benign tumor: 2

Procedure
Pneumonectomy Lt; 10
(12)
Rt; 2
Lobectomy Lt Upper 5
Lower 4
Rt Upper 4
Upper &  (22)
middle : 1
Middle &
lower @ 8
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Table 2. Pneumonectomy Group

CASE AGE/SEX SITE FVC(L) FEV I(L/SEC)
Preop. Predicted Actual Preop. Predicted Actual
Postop. Postop. Postop. Postop.
1 27/F Lt 1.77 1.68 1.55 1.28 1.21 1.19
2 27/F Lt 2.28 2.10 2.00 1.78 1.69 1.64
3 3UF Lt 1.85 1.72 1.54 1.46 1.49
4 32/M Lt 2.74 2.60 2.38 1.39 1.31 1.44
5 34/F Lt 1.84 1.74 1.74 1.42 1.28 1.24
6 40/M Lt 1.68 1.60 1.60 1.49 1.41 1.38
7 46/M Lt 3.38 1.97 2.23 2.52 1.42 1.62
8 61/M Lt 4.01 2.18 2.06 2.07 1.13 1.17
9 61/M Lt 4.38 2.63 2.43 2.97 1.78 1.76
10 64/M Lt 3.19 1.79 1.60 2.39 1.35 1.54
11 25/F Rt 1.92 1.82 1.60 1.63 1.54 1.49
12 64/M Rt 2.71 1.57 1.56 1.89 1.09 1.16
Mean 2.64 1.96 1.87 1.86 1.38 1.42
S.D 0.92 0.36 0.33 0.52 0.21 0.20
* Lt left
Rt: right

S.D: standard deviation
FVC: Forced Vital Capacity.
FEV 1: Forced Expiratory Volume in one second.
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Fig. 1. Predicted postoperative FVC(Liter) was estimated

with pertusion lung scan using Tc*™. Actual
FVC(Liter) was measured 2 to 14 months
postoperation.

Table 3. Lobectomy Group

CASE AGE/SEX SITE FVC(L) FEV I(L/SEC)
Preop. Predicted Actual Preop. Predicted Actual
Postop. Postop. Postop. Postop.

1 35/F Lt.U 2.18 1.85 2.02 1.15 0.97 1.07
2 42/F Lt.U 2.52 2.17 2.08 2.13 1.80 1.71
3 53/F Lt.U 2.76 2.20 2.33 1.96 1.56 1.54
4 54/M Lt.U 3.16 2.36 2.65 2.49 1.85 1.71
5 57/F Lt.U 2.29 1.75 1.58 1.84 1.39 1.25
6 30/M Lt.L 2.86 2.31 2.20 2.44 1.97 1.93
7 33/F Lt.L 3.00 2.36 2.37 2.26 1.78 1.82
8 47/F Lt.L 2.20 1.83 1.63 1.55 1.29 1.34
9 S5UF Lt.L 2.29 1.83 1.96 1.53 1.22 1.30
10 17/F Rt.U 2.67 2.15 2.05 2.38 1.92 1.87
11 30/M Rt.U 4.30 3.37 2.81 3.67 2.81 2.66
12 34/M Rt.U 3.32 2,78 2.19 2.06 1.73 1.78
13 40/M Rt.U 4.19 3.27 3.04 2.96 2.30 2.11
14 46/M Rt.U.M 3.86 2.77 2.50 2.75 1.99 1.96
15 48/M Rt.M.L 4.10 3.17 2.61 2.29 1.78 1.99
16 53/F Rt.M.L 2.36 1.71 1.53 2.02 1.46 1.22
17 53/M Rt.M.L 4.69 3.73 3.37 3.10 2.46 2.34
18 55/F Rt.M.L 2.38 1.84 1.40 1.70 1.31 1.23
19 59/F Rt.M.L 2.52 1.93 1.72 1.19 0.91 0.87
20 61/M Rt.M.L 3.72 241 2.07 1.78 1.15 1.09
21 64/M Rt.M.L 2.32 1.62 1.78 1.56 1.20 1.19
22 64/F ReM.L 2.07 1.50 1.78 1.39 1.00 1.19
Mean 2.98 2.31 217 2.10 1.62 1.59

S.D 0.80 0.62 0.51 0.64 0.50 0.46

* Lt: left. Rt: right U: upper, M: middle, L: lower.

S.D: Standard deviation
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Fig. 2. Predicted postoperative FEVI1(Liter/Sec) was

estimated with perfusion lung scan using Tc*™. Ac-
tual FEV1(Liter/Sec) was measured 2 to 14 months
postoperation.
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Fig. 3. Predicted postoperative FVC(Liter) was estimated

with perfusion lung scan using Tc*". Actual

FVC(Liter) was measured 2 to 14 months
postoperation.
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Fig. 4. Predicted postoperative FEV1(Liter/Sec) was
estimated with perfusion lung scan using Tc**™. Ac-
tual FEV1(Liter/Sec) was measured a to 14 months

postoperation.
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Fig. 5. Predicted postoperative FVC(Liter) was estimated
with perfusion lung scan using Tc*". Actual
FVC(Liter) was measured 2 to 14 months
postoperation.

A W) 2R ABerel HE AL 2,18 o),
£3 AA FHaE= 206684 1 2ol (,1240) 4,
A A A AL Y=076X+039(r=09)3=%
A Fred g AbEAlE Relx givh(2y 5).

o Al kel Az 2 So1% ARAE 24
o4 HF AR 154 €/secoln, EF A =
4= 1,53 1/sec 24 5 HF=|9 2 0,01 &/sec B
A oS Anlsle, AtsbaAl slHA4e Y=08X+
0,17(r=0.96)24 FAgdor o4 o] F24
e AHaAE volm Ut (2™ 6).

olsh zre] ek sipF AMG o] &3 T AAY
el A Jau A Folwe] Al siwY vehe 4
AA 7b w3k, dE s AAlguo [9d
Ao A7k o] S5 AmAAE Roln Y EF
glef. ol AHAlEF 7|5 Wil A ATET
dl 4 £ motko] 7l sYeke offls MEFETY o
e o] uAl goe % &% Alghacler M|

— 192 —



L FEW1 CTHANGES IH ALL PATIENTS.

T a
H i+ :
I .
T .
[K I - pu - .
e "
F 154 u'n"
E .”;;nn g=34
il 01 a @ =].
Lrer B8
¥=0.88x+0.17
s =0.96
=] e | e [ 4o R }
] 5 1.8 1.5 2B 2.5 2.oa 2.5

FREDICTED FEUIL

Fig. 6. Predicted postoperative FEV1(Liter/Sec) was
estimated with perfasion lung scan using Tc*™. Ac-
tual FEV1(Liter/Sec) was measured 2 to 14 months
postoperation.
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