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[HBE] =588 AU BB IAENIMHE ( non-small cell lung cancer, NSCLC ) B i 7ECTH# T
( CT perfusion, CTP ) fYRI A VE, 773k FEABE T E 17k CTPEGAE (8xSmm)Z2/E ) |, HARFHESZ I REYINSCLC
BE 14, M R <3 em 2 >3 em & 740], 34E24 hNATE —IRCTPHH . R4 NAHEZE %L (intraclass correlation
coefficient, ICC ) & Bland-Altmani i PFy CTPAG AT A W] B4 1, 455 AL EIINSCLCHIM A SE ( blood flow, BF ) |

1filZ5 %5 (blood volume, BV ) N E i@ 5 ( permeability surface area product, PS ) {EJICCH>0.75; X HL A9-F-44 38 1

A [E] ( mean transit time, MTT ) [JICCJ<0.75, <3 emf{J ik BIINSCLCZ fBF, BV, MTT K PSHY ] B R %L (repeat-
ability coefficient, RC ) S RCIHIS%AFAL X [RIFKIK F156% (-39%-53% ) . 45% (-29%—62% ) . 114% (-83%—145% ) .
78% (-57%-98% ) ; >3 cm#fYBF, BV, MTT K PSHIRC KL RCIEIS%ASAL X [AIKIK N46% (-48%-45% ) . 30%
(-33%-26% ) . -59% (-54%-64% ) . 33% (-18%-48%) . £t EHEHUAE L LCTPSHBEXBVA S MERSF, H
TP SR HINSCLCHL M A A BT 7 Ak, PTARHE IR /N, I AN [ 8 W 3 2 e DX % 7 o
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[ Abstract ] Background and objective The aim of this study is to explore the reproducibility of volume-based
quantitative measurement of non-small cell lung cancer (NSCLC) perfusion at 64-slice CT. Methods Fourteen patients with
proved advanced NSCLC were enrolled in this dynamic first pass volume-based CT perfusion (CTP) study (8x5 mm collima-
tion), and they underwent the second scan within 24 h. According to the longest diameters, those patients were classified to <3
cm and >3 cm groups, and each group had 7 patients. Intraclass correlation coefficient (ICC) and Bland-Altman statistics were
used to evaluate the reproducibility of CTP imaging. Results In both groups of advanced NSCLC, the reproducibility with
BF, BV, and PS values were good (ICC >0.75 for all), but mean transit time (MTT') values. For advanced NSCLC (<3 cm),
repeatability coefficient (RC) values with blood flow (BF), blood volume (BV), MTT and permeability surface area product
(PS) values were 56%, 45%, 114%, and 78%, respectively, and the 95% change intervals of RC were -39%-53%, -29%-62%,
-83%-145%, and -57%-98%, respectively. For advanced NSCLC (>3 cm), those values were 46%, 30%, 59%, and 33%, respec-
tively, and the 95% change intervals of RC were -48%-45%, -33%-26%, -54%-64%, and -18%-48%. Conclusion There is
greater reproducibility of tumor size >3 cm than that of <3 cm. BF and BV could be addressed for reliable clinical application in
antiangiogenesis therapeutic monitoring with advanced NSCLC patients.
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T Re A4 O Bk 8 2 b FH T 2F 0 b e 80 1) 5 977
&, 5MRI, PETA#HLL, CTH#F: ( CT perfusion, CTP)
S PR 5 AR AT VA bR A3 ey 1, R S e
HAAE/ NN ( non-small cell lung cancer, NSCLC ) $
A8 AR IR R B S A, (A H Ak
i ARG . AHFIE I RTINS CLCHY B i i CTP ] &
PE, PRGN A R T AR AR AR

1 MRS

L1 — RO AR 25 HOR A= v L B B BE 2 AR B
Lot AR EEFR BN REE . FH2008
1A 20084 12 A A fEA BEA TCTPRG A, H 28 HH st i
SFAUESEAY b IVIIINSCLC R 140 . Hedfbmif: (DA
BIARTTFA . A7 EUiT ;. @Tx il i, @fRe
PGy s @I IE Ak Stk HiRKE21 cm;
CTPH P HI ] B i RGP R 2 . 1435, 3
PEsfl, Zokefs], WhAIAEIRSS.SK (34%-72%) 5 7
fol, wEpmelsl . PURARIELHY; IR R AR <3 em 7f51] (2.5
cm*0.7cm ) , K>3 em 7] (5.3 cm*l.6cm) .

1.2 CTPiif% ity B % R FIGE/A F] ) LightSpeed 64417
frCTPiG A, WHRERINSR, FHEEN, PURkERKRZ
TGy, AT B RE R Z S A s A, PRI T 40
mm. 5 mmx8FEHE, 100kV, 120 mA, A0S s,
L s, B3l s, a2, AR m IR i A% LA
S mL/sZui R E bk AR L7750 mL (300 mgl/mL )
FFERFE30 mLA FRER K, SEIR6 s-10 sy, i EEH
258.06 mGy-cm, AR S, SRR A ST S0
mL, #2 mL/s, FEIR2S sf7 4 nm ko P4 4 Mg 3L
BN, KB MG AADW 4.3 TAEul, R HlPerfusion 3% f}:
AR IR BT CTP 24K, AL FE 1ML i (blood flow,
BF) . Iii%5 (blood volume, BV ) | X b3l iy F-$458 ik
B[] ( mean transit time, MTT ) | ZRAGEBENE ( permeability
surface area product, PS) . Ffbi Ash KB 4ERIX. ( region of
interest, ROL) WAESF, [ LAk sk, IEIROLE
P FB A R AR, JFREITES AL . BRI A Skl
%, HELHA AT 2 RS 1468 F 24 h
W, DASE AR RIS A 74 R B i CTPE ™, i
A7 UG AT v [ — ORI A= SE

L3 Geitaaortr MRAEME R R, 7r<3 cm >3 e
21, KA MNAEE RS (intraclass correlation coefficient,
ICC) X Bland-Altmani:=/3#7%4, 1 MedCale 9% f4:5¢

o ICCHIWARHE N B E I, Al A bl 22,

ICC<0.40; —JI%, 0.40<ICC<0.74; fRI#F, 1CC>0.75,

Bland-Altmani?: 387 1 Y 13 Kendall’s tau-bAs 36 FF A R IR
HEVES B 2215 BCA JOM G, R 2= M B 1%
BRI, RS O RE I ABAT A AR B e, DALAF
A E VRS ZOR Y . Bland-Altmani: 3 24855 4
PRI B A 8 P X 22 . 95%— B [A] (95%
limits of agreement, 9S%LA ) . LLEE RS il & 208
HIRET# Y R T 4 MO 7T TSP O ( repeatability
coefficient, RC=1.98xW Kl i 22 {H I bRifE2E ) N RCHY
95X . Sy REAEBTE L R L, ISR LA
28 (within subject coefficient of variation, WCV ) /34 AJ
TR

2 R

PZHNSCLCHYBF, BV PS{HICCH>0.75 ( Ju [
0.88-0.96 ) , HL/RICIEME K/, ICC/M{BE, BV,
PS{E Al 8 2 PEXSAR AT s MTT{ERYICCS3 51 40.30., 0.59,
¥1<0.75, ULBHRT SR 2R M, AIIACHANIE & K0
PN A BRI

ZeKendall's tau-biE 5, PILINSCLCH R CTPEEL
) ZE(E 5 B8R 4 oA 6P, P{E¥Y>0.05, BE, BV,
MTT, PS{HIRNTG L A RN, 7l B 417 Bland-
Altmani: 0] ERE M1, e KA£<3 em NSCLC41 45 CTP
ZHHIRCH KT >3 ecm ] W HH N S HRCIH ., i KiE<
3 cm#HBF, BV, MTT. PS{HARCIEHIS5%ZF Ak X [a] 37
H-39%-53% . -29%—62% . -83%—145% . -57%-98%; >3
ecmlJBF, BV, MTT . PS{HIRCIHIS%AE Ak IX ] 53 5]
h-48%—45% . -33%—26% . -54%—-64% . -18%—48%, 4\
S HICC , Bland-Altmanis KWCVEARGEHZS K0 %1,

W 40 3 FE INSCLC I BE S BV FUWCV . 1CC K&
Bland-Altmanik 25 RIPOR P HIEVERAF, AIRLIm RO 5
ez (EL, E2) o (Hig k%<3 cm4IPS{ERCI9S%AE 1k
DX [F] $ BE e BV A AH R A B K, RI Yk PS Y 25 U AH %
TIRPSTHTTIEK98%, A RTINAIE2y sy rsk (K13,
4) . Wi, BEIR<3 cmZAPSIHWCV RICCIH -, H
AR AR
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=1 HRHANSCLCHICTPRIZES H#Y (n=14)

Tab 1 The reproducibility of advanced NSCLC at CTP examination (n=14)

CcTP Mean=£SD Mean difference* ~ WCV RC (%) ICC
BF (mL-min™.100g™)
<3cm 83.5%358 -5.2(-49.1-38.8) 0.21 56 (-39-53) 0.90
>3cm 63.9122.0 0.5(-27.8-28.8) 0.15 46 (-48-45) 0.89
BV (mL/100g)
<3cm 0.6 (-1.1-2.3) 0.16 45 (-29-62) 0.92
>3cm 4414 -0.3(-2.3-1.7) 0.12 30(-33-26) 0.88
MTT (s)
<3cm 41, 1.1(-2.8-5.0) 0.20 114 (-83-145) 0.30
>3 cm 72%16 0.4(-3.7-4.5) 0.18 59 (-54-64) 0.59
PS (mL-min".100g™)
<3cm 18.0+9.1 2.4(-7.9-12.6) 0.22 78 (-57-98) 0.92
>3cm 13.4%6.0 2.0 (-2.5-6.6) 0.13 33(-18-48) 0.96

CTP: CT perfusion; WCV: within subject coefficient of variation; RC: repeatability coefficient; ICC: intraclass

correlation coefficient; BF: blood flow; BV: blood volume; MTT: mean transit time; PS; permeability surface area

product. *Mean difference-the average of difference between two measures of CTP parameters; Data in parentheses

are 95% limits of agreement.
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Fig 1 Scatter plot (A) and Bland-Altman agreement plot (B) of difference between the two studies against mean of BV median values from the two

studies of measurements in patients with advanced NSCLC (the group of tumor diameter>3 cm). The closer the plots lie to this line of equality, the

better the reproducibility, and only one plot is far away from the diagonal (A). Mean difference is indicated by solid line. Two outer dotted lines

represent 95%LA, which define range within which most differences between repeated BV measurements made on the same subject will lie. There

was an obvious outlier, and the most variant difference is 0.6 mL/100g, related to average of 4.4 mL/100g in the line of 95%LA, so the reproducibility

can be acceptable (B).
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2 Bi%, 62%, AR LHEE, IbH, |AZEH3.5cm. CTPEEREBHSHETLE /) | £—%BV=5.93mL/100g, BF=84.11 mL.min"-100g™ ;
%~ )XBV=5.37 mL/100g, BF=84.03 mL.min"-100g",

Fig2 A male, 62 years old, stage llib, had a squamous cell carcinoma in the left upper lobe, and the diameter was 3.5 cm. The variations of CTP
examination were small: BV value was 5.93 mL/100g and BF value was 84.11 mL.min"-100g™ in the first scan; BV value was 5.37 mL/100g and BF

value was 84.03 mL-min”.100g™ in the second scan.
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B 3 #REINSCLCRAE<3 cmZBPSEMESE (A) EBland-Altman®E (B) . MARSRERIRFHRXSHEEN ALAEN S HESH. %Bland-Altman
EIPAARAPSHE R EE FEREMILER, 95%LMNTEE#0.43-1.98, BIE AN FERPSEELAI5%EEERIRS7%EE K98% L ; #idiX
AMREFBEAATRPSERE ; RIRNERH RIS FE ZREERIEATI8, MHAMMMEERTHME, IESETAES,

Fig 3 Scatter plot (A) and Bland-Altman agreement plot (B) of ratio of the second scan and first scan between the two studies against mean of
PS median values from the two studies of measurements in patients with advanced NSCLC (the group of tumor diameter <3 cm). The points
representing two measurements lie dispersively between two sides of the this line of equality (A). The 95%LA is from 0.43 to 1.98, just means the 95%
variation limits of the second PS value is between -57% decreasingly and 98% increasingly, compared to the first scan. The second measurement can
be thought different, only if which exceed the 95% LA interval, and the most variant point in the interval is 98% increasingly, so for antiangiogesis
therapeutic assessment, the repeatability can not be acceptable (B) .
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B 4 &%, 34%, EH6ERBRE,

IVHl, &KR#EH2.1 cm, BHEEZREEN, ENABSHTEEABNRSEES—, BREERTEESENE,

CTPSHETILE KA, FRPSEKRERIEKRTIS%, MTTHAT153%, BV. BFEtER AT, HREKT28%RMEMT27%. AhE—RCTP,
BV=3.46 mL/100g, BF=87.47 mL-min'.100g", MTT=3.11s, PS=11.75 mL.min"'.100g” ; B4% Z)%CTP, BV=4.44 mL/100g, BF=64.10 mL.min™.

100g", MTT=7.38s, PS=22.95mL-min'-100g".

Fig 4 A female, 34 years old, stage IV, had a adenocarcinoma in the left upper lobe, and the diameter was 2.1 cm. When the second examination

was performed, CTP didn’t cover the whole tumor, owing to the different breath holding. The CTP parameters varied much: the second PS value was

95% increasingly, the MTT value was 153% increasingly, the BV value was 28% increasingly, and the BF value decreasingly 27%, compared with the
first CT scan. In the first CTP, the BV value was 3.46 mL/100g, the BF value was 87.47 mL-min"-100g”, the MTT value was 3.11 s, and the PS value was
11.75 mL-min+100g™ (A). In the second CTP, the BV value was 4.44 mL/100g, the BF value was 64.10 mL-min".100g", the MTT value was 7.38 s, and

the PS value was 22.95 mL-min™'-100g™ (B) .
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