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Prediction of Post-operative Cardiopulmonary Function By Perfusion Scan

Jeong Seon Ryu, M.D., Ji Young Lee, M.D., Dong Bum Seo, M.D., Jae Hwa Cho, M.D,,
Hong Lyeol Lee, M.D., Yoon Yong Han, M.D.*, Kim Kwang Ho, M.D*

Department of Internal Medicine and Chest Surgery™
College of Medicine, Inha University, Inchon, Korea

Background : Perfusion scans are accurate predictors of postoperative lung function. There are few previous
studies aimed at predicting the postoperative exercise capacity using the perfusion scanning and those that did
reported contradictory results.

Method : We prospectively studied the preoperative spirometric, exercise tests and perfusion scans from in 49
consecutive patients who were admitted to Inha University Hospital with surgically resectable lung cancer from
Jan, 1998 to Jun. 1999 29 patients who had any condition affecting the lung function and exercise capacity, or
refused a surgical resection or a follow-up study were excluded. Spirometric and exercise tests were performed
6 months after operation in 20 patients.

Results : The predicted postoperative FEV,, FVC and TLC correlated well with the following corresponding
postoperative values : 7, and p value, 0.809 and 0.000 for the FEV, ; 0.895 and 0.000 for the FVC ; 0.741 and
0.006 for the TLC, respectively. The measured postoperative exercise values were slightly higher than the post-
operative exercise values predicted, VO, and Wr,.., were as 112% of VO, predicted and 119% of WR,..
predicted. The change in FEV,, FVC and TLC had a weak correlation with the change in VO and WR,.,.

Conclusion : The perfusion scan was a useful tool for predicting the postoperative exercise capacity. However,
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they had a tendency to underestimate the exercise capacity, especially in the patients who had a pneumonecto-

my. A weak correlation between the change in lung function and exercise capacity was observed. (Tuberculosis

and Respiratory Diseases 2001, 50 : 401-408)
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Table 1. The clinical characteristics of patients {(n=20)

Preoperative

Postoperative

Body weight?

BMI*

Treatment
Lobectomy
Pneumonectomy

61.8
23.1

13
7

BMI : body mass index(kg/m?) ;significance of difference by Mann-Whitney U test: *p=0.635

; *p=0.702
3. 4lul 2555 HA}

SEehAL A B &% A §d9 Anje) p
&4 Aol 548 F3 dET Arke
MediographicsAte] A 2¢iA (electronically-
braked cycle ergometer)& ©]8-3}o] incremental
exerciseE Aldslach e XL 287 I8 Ho
A8 F Bu 15 walts
4 e FakE PN A BEe ARem,
A $F F 28709 FHReE H¥AE 2 o
gk £F PolEE FMIAR A A 37}
7} AL 3 Tzl%ﬂl(xesplratory exchange ratio,
RER)7} 1.10 o} 3 A% #at Ad] &5 314
Y AR, A7t Ad 58 A Fue A4S
508 F4 F oA ZAkE s8ith BB A ¢8R
gt Arle S8 AdH R ANEHNY 58 TR E
T A HRgoR FUHUth &% Fo 12 lead
EKGso} Atx #<ke] ®sts &4t mE 84
AA Hl &5 (WR,, ml/min, STPD) 2} )
A A% (VOsman , ml/min/kg, STPD) & &3t
et

HAF HALE o183 &F AAke] ol 5A] (postop-

erative value predicted)= pr‘eoperatlve values

2 unloaded exercise®

measured X[ % perfusion remamed/ (% perfu-
sion resected + % perfusion r‘emamed)]-- o]-&-3}
of T ARF AAE o) &8 =5 ArR ] o

2% (% prediction of postoperative values by

perfusion scan) & ¢7] Y3l &% A2H HAKA
o} AHE A o Z9 FAbe
value measured/postoperative value predicted)
x100% 18 Fasich & BAe) 24 F 2429
A& A 1k o] (dpre-post) & v 1] 9

3led [ (preoperative value measured-postopera-

][ postoperative

tive value measured) /preoperative value mea-

sured ] X 100% & =X sl

4.3 A

SPSS mzdlg olgsle) BAA A& AR
o 7t ERA = W (EFEAH) 2 28 d. &4
5 AR v 4 GAAET ddEAe 39
H] & {6}0% Mann-Whitney U test-8 A}&-8}3]0
= Spearman’s rank correlation(r,)
oz BAMzHT. p3t <0.05F BAZH fdFTo
2 st

4 =

Aol & 9 &5 67190 S AF E A
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Table 2. The percentage prediction of the post-
operative values by using perfusion
scan® (n=20)

Value % Prediction* 7! p!
Spirometric

FEV, 94.78(15.78) 809 000
FVC 94.45(13.77) .895 000
DLco 96.34(20.42) .604 .029
TLC 97.28(18.13) 741 .006
Exercise

VOinax 112.04(19.91) 794 000
WR 1y 119.38(22.84)  .932 .000

'Data expressed as mean(standard devia-
tion) ; *, percentage prediction of postoperative
value by perfusion scan ; % correlation coeffi-
cient(r,) and p value by Spearman’s ranked cor-
relation between the postoperative measured
value and predicted value.

FVCE 94.45%, DLcox 96.34%, TLCx 97.28
%olAct 13y €% A58 WV AARE HAR
T AAW ol dS9 Hrls AARS 242 s &
o] 0.809, 0.895, 0.6049} 0.7412 §<]3 AbdaA
£ 2Ot &% 558 e A5k «d ¥ 3R
HAA] 84S dolR izl HBF AAE ol 88 &
& A 5535 AAl dE&EE st (Table
2). €% 42" VO HABF AP A3l o
29 VO0uad 112.04%0)50H, WR,,&= 119.
38% o1t 18y &F ASH A4 &% A4
e AT Al o8 & Ad &5Rs A
AR e} 27} 7, gho] 0.7949F 09322 fo) 3 Al
A& B}

U 828 JdAE ) deEdAlEe B
o tppo] HAR Al oJd &% HAX Y d&
=2 $4319tH(Table 3). H7)% HAAAAE A
HAA & @AM A454E FEV, 2 FVCE o5

Table 3. The percentage prediction of the postoperative values by using perfusion scanning
and the change in lung function and exercise capacity?®

Lobectomy (n=13)

Pneumonectomy (n=7)

Value dpre-post* % prediction*  Adpre-post! % prediction*  p! p’
Spirometric

FEV, 15.18(9.64) 97.25(15.82) 32.80(12.57) 90.25(16.07) .008 .660
FVC 13.31(8.68) 99.62(12.64) 37.34(12.01) 84.99(11.03) .001 .020
DLco 18.21(18.75) 92.54(19.94) 26.29(14.21) 104.89(21.62) .594 414
TLC 17.76(7.02)  96.02(16.29) 31.69(12.73) 99.80(23.93) .004 .808
Exercise

VOimax 7.69(4.65) 107.94(17.63) 15.71(6.15) 121.05(23.70) .014 377
WR ax 3.73(2.72) 111.59(21.44) 7.14(3.53) 136.51(16.51) .034 .038

"Data expressed as mean(standard deviation) ; *, percentage prediction of the postoperative
value by perfusion scan | the postoperative values measured/ postoperative values predicted
%X 100, the postoperative values predicted were calculated by using the following equa-
tion : preoperative values measured x [ % perfusion remained/(% perfusion resected+ % per-
fusion remained)] ; | % change between values one week prior to and 6 months after opera-
tion ; 1 significance of difference between Apre-post in patients of lobectomy and pneumonec-
tomy by Mann-Whitney U test ; ¢, significance of difference between percentage prediction in
patients of lobectomy and pneumonectomy by Mann-Whitney U test.
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Table 4. The relationship between the change in lung function and the percentage prediction
and change in the exercise capacity (n=20)

% prediction® Apre-post*
VO:ma WR,.x VOimax WR o
Apre-post* 75 P 7y b 7y b s y)
FEV, .335 .204 315 .235 404 .047 594 .036
FVC 212 .656 135 617 A28 .045 553 .029
DLco 313 297 -.088 775 171 541 484 .094
TLC -.280 379 -476 118 .566 .044 .650 022

§ percentage prediction of postoperative value by perfusion scan . postoperative values mea-
sured/postoperative values predicted x 100, were postoperative values predicted were calcu-
lated by using the following equation : preoperative values measured X [ % perfusion remained
/(% perfusion resected+ % perfusion remained)] ; *, % change between values one week
prior to and 6 months after operation ; 7, and p, correlation coefficient and p value by Spear-
man’s ranked correlation.

H Z4zhe) AAIH 2] 90.25% 9} 84.99% o1l em, TLCe W3l= &4 F VOumaot WR,. S ¥3le}
AAle &2 A= 742 97.25% 9 99.62% 03] froet JadAlE B th(Table 4).
oh AlH $5538 AR A S AEEAE Sl
A =% 458 VOumw ¥ WRL.e d5H 717} o &
AR 9] 121.05%, 136.51%0°]9]oH, G4« 3
ArMe= A4 107.94% < 111.59% 0|30t} Fad A bad w219 Bl E H o] A HA
3kl folgt Aol FVCH WR..(ZVZe] p 3k a4l g dger deiA vk % HgsA
0.020, 0.038) ol A15F 2= 3. o] gro] Aol FFE VA= LEFHe] Wsle A}
FoaolA e § ] AEH AAA ) Ao 9] 3]s Bt ofE AA 8 259 V% T HY
(dpre-post) & AEIATE. AAE koA gt @RlEo oA FFE W] Wi 1 5 4
FEV,, FVC, DLco$} TLCS] 7ta: 15.18%, 13.31 A bl HBF AAE olgdld &% $EsEE
%, 18.21% 9} 17.76% H1. A& Al A o F3larx} sk Y AFEC] Yo o 2y
= 32.80%, 37.34%, 26.29% 2} 31.69%°]t}. 4 olg ATolA &F AAR] AlFe] A= thE A,
AAlE AT AdAE Bl BAH e g ol9fe] HAE Ay} 23hEo] dvks A, WAK
2 % &% drls Z2AR(FEV,, FVCg A8 T 49 Ssta g Agd 84 231 5
TLC) 9] A BYh Ad 5% AAxe 2 of thaled o] i A T Ak Al 2 i
A GEAle AN VOua®t WR 7t 242} ghale] A4 Toll A eZE AR gIrk
769%¢ 3.73%°]3 AHEAE A= B Ao diadiolr 4 2 <5 6719 A
15.71% 9} 7.14% o] i ch. 2 Aefe} o Adefe] WslE A oR U]l
=4 F #Hrls AAR e Wshks 3R AAE o) AdF 255 SH3I o 2lo]7t gl dwbE o
4 &F Ad &3 AAA Y clEmet fefst 2 A 558 AAIA dF5E VOrna®t WRp
AHBAE Bolx ¥skon} 1 ¥ FEV, FVC o AMe] ol AFARY wxAF 2 AEH AH
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