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Use of Quantitative CT to Predict Postoperative Lung Function
(Comparison of Quantitative CT and Perfusion Lung Scan)

Jo Han Rhee, M.D.¥, Seog-Jae Lee, M.D.*, Sung Jin Kim, M D.1#*

Background: The prediction on changes in the lung function after lung surgery would be an
important indicator in terms of the operability and postoperative complications. In order 1o
predict the postoperative FEV1 - the commonly used method for measuring changes in lung
function - a comparison between the guantitative CT and the perfusion lung scan was made
and proved its usefulness. Material and Method: The subjects included 22 patients who
received perfusion lung sean and quantitative CT  preoperatively and with whom the
follow-up of PFT were possibles out of the pool of patients who underwent right lobectomy
or right pneumenectomy between June of 1997 and December of 1999. The FEV1 and FVC
were calibrated by performing the PFT on each patieni, and then the predicted FEV1 and
FVC  were calculated after performing perfusion lung scan  and  quantitative CT
postoperatively. The FEV1 and FVC were calibrated by performing the PFT after [ week
and after 3 momths following the surgery. Resuft: There was a significant muiual
relationship between the predicted FEVI and FVC using quantitative CT and perfusion lung
scan and the actual postoperative FEV1 and FVC at 1 week and 3 months. The predicted
FEVL and FVYC(pneumonectomy group : r=0.962 and r=0.938, lobectomy group : r=092]
and 1=913) using quantitative CT at | week postoperatively showed a higher mutual
relationship than that predicted by perfusion lung scan(pneumonectomy group : r=0.927 and
r=0.890, lobectomy group : r=0.910 and r=0.205). The result was likewise at 3 moniths
postoperatively(CT - pneumonectomy group : r=0.827 and 0.921, Iobectomy group : r=0.945
and r=0.935), (scan - poewmonectomy group : r=0.799 and r=0.882, lobectomy group

1=0.934 and r=0.932). Cenclusion: In comparison to perfusion lung scan, quantitative CT is
more accurate in predicting Tung function postoperatively and is cost-effective as well.
Therelote, it can be concluded that the quantitative CT is an effective meihod of replacing
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the perfusion fung scan in predicling lung function post-operatively. However, it is noied that
further comparative analysis using more date and follow-up studies of the patients is

requirad.

(Korean Thorac Cardiovasc Surg 2000;33:798-8G5)
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Table 1. The Clinical Data in

L o

Pneumonectomy Group
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) - Preoperative CT-predicted  Scan-predicted  posioperative FEVI/FVCL)
Case  Apge/Sex ~ Op pame The. —
FEVI/FVC(Ly FEVIFVC(L; FEVI/FVC(L) 74d 3Im

1 M/62 Ri. Pnenmonectomy O 1.63 / 2.25 099 ) 137 1.06 } 1.46 1017130 130 7 1.72
2 M/67 Rt Pneumomectomy =~ O 195 / 300 £.93 ] 1.59 105/ 1.80 090/ 155 093/ 1.65
3 M/59 Rt. Pneumonectomy X 305 / 446 LA] § 257 186§ 2.84 160 [ 2.44 175 267
4 M/50 Rl Pneumonectomy X 2,50 / 2.83 148 / 1.68 133/ 1.50 142 f 1.73 163 /193
3 M/49 Rt. Pneumenectomy X 2.79 f 4.64 14107 234 1.52 f 253 1.55 7 235 2.08 / 2.82
6 M/55 Rt. Pneumoeneciomy O L98 /265 (.36 / 1.82 143 7191 .25/ 1.93 1.40 7 2.10
7 MJ62 Ri. Pnewmonectomy (0] 1.14 } 217 093 /177 087} 1.66 090/ 174 0.95 / 1.95
& M/63 Bt Pneuwmoneciomy X 197 260 130 7 L2 1.37 } 180 120/ 1.%0 125 1195
Y M/54 Rt. Pneumonectomy X 177 7 3.24 0.99 7 181 1.00 f 1.84 0.94 7 1.49 105 f 1.75

Op. name, operative name; The, [ibrotic sequelac of the lung due o tubereulosis; Rt poeuwmonectomy. iight prneumonectomy,

FEV1, first-secand forced expired volume; FVC, functional viral capacity, 7 d, 7 days, 3 m, 3 monihs.
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Table 2. The Clinical Data 1n Lobsctomy Group

olzg
CTE ol83 H7|5 o5

Postoperative FEV l/FVC(LS’ |

Case  AgefSex Op name - Tbe, . Preoperative CT-predicted  Scan-predicted

: FEVI/FVC{L) FEVI/FV'C{L) :FEVl/FVC(L} 7d 3m
1 Fio7 RUL lobeciomy X 201/ 300 192 1221 224 [ 2.57 195 72125 227/ 2.80
2 F/70 RUL lobectomy X 133/ 166 115 f 144 116} 145 0.80 / 1.05 .30 / 1.60
3 M47 RUL lobcctomy X 354 7413 3,19 /399 3.25 1 407 250 1 327 3.00 / 3.85
4 Ff59 RUML bilobectomy X 2357 2.63 1.48 § L.o6 153/ 171 L20 / 145 148/ 1.73
5 F57 RMLL bilobectomy X 0957 143 0.67 /7 1.01 0.90 / L35 078 f 124 095/ 150
6 Ff0 RUL lcbectomy 0 142 7 2.00 1.21 } 1L.70 L2771 179 1.05 / 165 136 / 1.65
7 Mje3 RUL lobectomy O 237 } 3.76 170 f 270 2.07 f 3.28 112 ] 2.48 1.54 § 2.74
8 Mj67 RUL lobeciomy X 230 / 315 1.85 / 253 204 7279 1.40 7 1.93 1.55 f 2.24
9 M/56 RUL lobectomy o} 290/ 3.35 244 § 286 248  2.86 190} 2.16 210/ 245
10 MY55 RLL lobectomy X 245§ 345 1.94 [ 273 2,15 7 3.03 1.38 / L.77 207 f 260
Ll M/49 RUL lobectomy 0 259 / 2.80 2,20 [ 226 2.35 1 254 195 /220 2.08 /233
12 M40 RUL lobectomy O 392 71 469 323/ 3.86 358 f 4128 2.00 f 2.65 250/ 3.12
13 Fa9 RUML bilobectomy X 1.36 7 1.55 080/ LI 0.80 / 1.15 0.76 [ 143 0,94 j 1.67

Op. name, operative nams;, Tbe, fibrotic sequelae ol the lung due Lo wbereulosis; RUL, right upper lobe; RUML, 1ight upper
and middle lobe; RMLL, righi middle and lower lobe: FEV1, firsi-second foreed expired volume: FYC, functional vital capacity;

7 d, 7 days; 3 m. 3 months

Table 3. Companson of Pearsan's correlation coefficient

Pneumonectomy group

Lobectomy group

FEVI 0.962 (p=0.0001) 0.921 (p=0.0001)
Postop. 7d

CT-predicted FVC 0.938 (p=0.0002) 0,513 (p=00001)

FEV1 & FVC FEVI 0.827 (p=0.006) 0.945 (p=0.0001)
Postop. 3m

FvC 0.921 (p=00004) 0.935 (p=00001)

FEV1 0.927 (p=03113) 0.910 (p=0.0001)
Postop d

Scan-predicted FVC 0,800 (p=0.0017) 0.903 {p=0 D001}

FEVI & FVC FEV1 0799 (p=0.0087) 0.934 (p=00001}
Poslop 3m

FVC 0.882 (p=0.0016) 0.932 {p=0.0001}

FEV1, first-second lorced expired volune; FVC, functional vital capacity; p, p-valug; poslop. 7 d. postoperative 7 days; posiop.

3m, postoperalive 3 months.
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Table 4. Camparson between CT-predicted FEV1 and FVC and scan-predicled FEV1 and FVG
CT-predicted FEV1 Scan-predicted FEVI
" - p-value
FvC FVC
FEV| 0.962 0.927 NS
Postop, 7d
FVC 0938 0.390 NS
Pnewnonectomy  group
FEV1 0.827 0799 NS
Postop. 3m
FVC 0921 0.882 NS
FEV1 0.921 0910 < 0.03
Postop. 7d
FvC 0.513 0.9035 < 0.03
Lobeclomy gioup
FEV1 0,945 0.934 < 0.05
Pastop. 3m
FyC 0933 0932 < 0.03
FEV1, lirsi-second forced expired volume; FVC, functional vital capacity; postop. 7 d, postoperative 7 days; posiop 3 m,
postoperalive 3 months.
Table 5. Comparison between 1 week and 3 months postoperatively
Postop FEV1 (7d) Postop FEV1 (3m)
p-value
FvC FvC
FEV1 0.962 0.827 < 0.05
CT-predicted
FvC 0.938 0921 < 0.03
Pneumoneclomy group
FEV! 0.927 0799 < 0.05
Scan-predicled
FVC 0 890 0.882 < 005
FEV1 notl 0.945 < 003
CT-predicled
FVC 0913 0.9335 < 0.05
Lobeclomy group
FEV1 0.210 0.934 < 0.03
Scan-predicied
FVC D.503 0932 < Q.05
FEV I, fitsi-sccond forced expiied volume, FVC, funcrional vilal capacity,
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Table 6. Companson between The and non-The. of Pearsan’'s correlation coefficient

Pnéumuncétomy group Lobectomy groap
p-value ———— p-value
The. von-The. Thec. non-The.
FEV1 0983 (p=002) 0935 {p=0.02) NS 0.846 (p=0.071  0.560 (p<0.01) NS
Postop. 7d
CTopredicied FVC 0980 (p=0.02) 0914 (p=0.03) NS 0876 (p=0.05)  0.910 (p<0.01) NS
FEV I/FVC FEVI 0797 (p=020) 0732 {p=0.16) NS 0968 (p<001)  0.064 (p<0.0L) NS
Posiop, 3m
FVC 0812 =0.19) 0915 (p=0.03) NS 0950 (p<0.01)  0.949 (p<0.0l) NS
FEV] 0944 (p=006) 0.889 (p=0.04) NS 0795 (p=0.11) 0978 (p<0.01) NS
Postop. 7d
Sean-predicted FVC 0628 (p=0.17) 0893 (p=0.04} NS 0.948 (p=0.01)  0.903 (p=<0.01) NS
FEVLI/FVC FEVI 0788 (p=021)  0.698 (p=0.19) NS 0942 (p=002)  0.972 (P<Q.01) NS
Posiop. 3m

FVC 0492 (p=0.51} 0.892 (p=004) NS 0996 (p<0.01)  0.949 (p=0.01) NS

The, fibrotic scquelae of the lung due o tuberculosis; FEV1, fist-second forced expived volume, FVC, funciional vilal

capacity; postop. 7 d, posloperalive 7 days; postop. 3 m, postoperative 3 months; 7 d, 7 days; 3 m, 3 months; NS,

non-significant
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