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Comparison of Inhalation Scan and Perfusion Scan for the Prediction of
Postoperative Pulmonary Function

Young-Kug Cheon. M.D.,, Young-im Kwak. M.D., Jong-Gil Yun. M.D.,
Jae-ll Zo. M.D'., Young-Mog Shim. M.D'., Sang-Moo Lim. M.D%,
Sung-Woon Hong. M.D? and Choon-Taek Lee. M.D.

Department of Internal Medicine, Thoracic Surgeryl and Nuclear Mediciné
Korea Cancer Center Hospital, Seoul, Korea

Background: Because of the common etiologic factor, such as smoking, lung cancer and
chronic obstructive pulmonary disease are often present in the same patient. The preoperative
prediction of remaining pulmonary function after the resectional surgery is very important to
prevent serious complication and postoperative respiratory failure.

FOTe-MAA perfusion scan has been used for the prediction of postoperative pulmonary
function, but it may be inaccurate in case of large V/Q mismatching.

We compared *™Tc-DTPA radioaerosol inhalation scan with ®™Tc~-MAA perfusion scan in
predicting postoperative lung function.

Method: Preoperative inhalation scan and/or perfusion scan were performed and
pulmonary function test were performed preoperatively and 2 month after operation.

We predicted the postoperative pulmonary functions using the following equations.

Postpneumonectomy FEVi1=Preop FEV1x% of total function of lung to remain

Number of
segments to be
% of total resected
Postlobectomy FEVi=Preop FEV); X (1-function of X =)

affected lung Number of
segments of
affected lung
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Results:

1) The inhalation scan showed good correlations between measured and predicted FEV),

FVC and FEFs5-7%.

(correlation coefficiency; 0.94, 091, 0.87 respectively).
2) The perfusion scan also showed good correlations between measured and predicted

FEV;, FVC and FEFo5-750.

(correlation coefficiency; 0.86, 0.72, 0.87 respectively).
3) Among three parameters, FEV; showed the best correlations in the prediction by lung

Scans.

4) Comparison between inhalation scan and perfusion scan in predicting pulmonary
function did not show any significant differneces except FVC.

Conclusion: The inhalation scan and perfusion scan are very useful in the prediction of

postoperative lung function and don’t make a difference in the prediction of pulmonary
function although the former showed a better correlation in FVC.
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Table 1. Clinical Characteristics of the Patients

number 23
Agelyr)

Median 58

Range 38-70
Sex

Male 21

Female 1
Procedures

Lobectomy 12

Pneumonectomy 11
Type of Scan

Inhalation 15

Perfusion 19

Both 11
Diagnosis

Lung cancer 22

Aspergilloma 1
Pulmonary function tests

FEV; 2.160.14(L)

FVC 2.64%0.14(L)

FEFas-755 2.24%0.22(L/sec)
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Table 2. Estimation of Postoperative Lung Function by Inhalation Scan

FEV: (L) FVC L) FEF2s-750s (L/SEC)
Case No.

pred. meas. pred. meas. pred. meas.

1" 1.00 1.15 1.14 1.18 1.04 1.86
2 157 1,52 1.62 1.56 2.04 2.38
3 094 1.14 1.30 1.45 0.64 0.94
4 0.93 0.95 1.04 1.08 0.93 1.25
5 151 1.49 1.54 1.85 2.24 1.47
6 2.11 1.97 2.32 275 2.38 1.44
7 0.96 1.32 1.12 1.46 0.98 1.49
8 239 243 2.64 2.73 2.99 3.12
9 1.19 1.39 167 1.86 0.91 1.11
10 2.80 2.65 3.65 2.86 3.68 3.64
11" 121 1.60 149 1.99 1.19 157
12 159 1.61 1.84 1.78 1.78 1.85
13 1.99 2.14 2.37 240 1.83 2.59
14 151 1.10 1.87 1.24 1.40 1.21
15 2.35 2.38 297 347 2.02 2.38

* Pneumonectomy(all others had lobectomy)

Table 3. Estimation of Postoperative Lung Function by Perfusion Scan

FEV: (L) FVC (L) FEF2-19 (L/SEC)
Case No.
pred. meas. pred. meas. pred. meas.

1" 0.79 115 091 1.18 0.83 1.86
2 1.71 1.52 1.77 1.56 2.85 2.38
3 1.15 1.25 1.60 1.63 0.79 ; 0.96
4 0.89 0.95 101 1.08 1.07 1,25
5 159 1.49 1.62 1.85 2.36 1.47
6 2.17 1.97 2.39 275 244 1.4
7 1.07 1.32 1.25 1.46 1.09 1.49
8 254 243 2.76 2.73 3.13 3.12
9" 1.34 1.39 1.90 1.86 1.04 111
10 277 2.65 3.02 2.86 3.64 3.64
11" 1.48 1.60 1.83 1.99 1.46 1.57
12" 157 1.80 1.80 217 1.39 182
13 1.04 1.21 1.96 1.54 057 1.02
14 121 1.26 153 1.60 1.07 1.10
15 1.07 1.18 1.48 2.02 0.78 0.71
16 115 1.01 1.81 1.49 0.71 0.62
17 1.77 1.42 182 1.90 1.32 0.89
18 2.00 1.22 291 1.67 1.32 0.89
19 2.44 1.67 2.46 1.80 3.23 2.68

* Pneumonectomy(all others had lobectorny)
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Table 4. Estimation Postoperative Lung Function by Inhalation Scan and Perfusion Scan

Case No. Scan FEV: (L) FVC (L) FEFas-m% (L/SEC)

fype pred. meas. pred. meas. pred. meas.

1 1 1.00 1.15 1.14 1.18 1.04 1.86
P 0.79 091 0.83

2 1 1.57 1.52 1.62 1.56 2.04 2.38
P 17 1.77 2.85

3 1 0.94 1.14 1.30 145 0.64 0.94
P 1.15 1.60 0.79

4 I 0.93 0.95 1.04 1.08 0.93 1.25
P 0.89 1.01 1.07

5 1 151 1.49 154 1.85 2.24 147
P 159 1.62 2.36

6 1 2.11 1.97 2.32 2.75 2.38 1.44
P 217 2.39 2.44

7 I 0.96 1.32 1.12 1.46 0.98 1.49
P 1.07 1.25 1.09

8 1 2.39 2.43 2.64 274 2.99 312
P 2.54 2776 3.13

9 1 1.19 1.39 1.67 1.86 091 1.11
P 1.34 1.90 1.04

10 1 2.80 2.65 3.05 2.86 3.68 3.64
P 277 3.02 3.64

11 1 1.21 1.60 1.49 1.99 119 1.57
P 1.48 1.83 1.46

* Pneumonectomy(all others had lobectomy) I ; inhalation scan P ; perfusion scan
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Fig. 1. The comparison etween the inhalation scan
and the perfusion scan in predicted versus
measured FEV,.

Fig. 3. The comparison between the inhalation
scan and the perfusion scan in predicted
versus measured FEFus-79.
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Fig. 2. The comparison between the inhalation
scan and the perfusion scan in predicted
versus measured FVC.
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Fig. 4. In lobectomy group, comparison between
the inhalation scan and the perfusion scan

in prediction of lung function.
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Fig. 5. Posteroanterior ® T DTPA  radioaerosol
inhalation scan with a lesion in left lower
lobe. ROI 1 showed radioactivity of left lung
and ROI 2 showed radioactivity of right
lung.
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