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[ Abstract ] Background and objective PET-CT have emerged as powerful imaging tools in radiotherapy to add in-
formation that might lead to a change in GTV definition in patients with non-small cell lung cancer (NSCLC). The aim of this
study was to investigate the impact of co-registering "*F-FDG-PET-CT images on the gross tumor volume (GTV), the planning
target volume (PTV), and critical organ dose in radiation therapy planning of NSCLC. Methods Thirty patients with stage
III NSCLC, referred for radical radiation therapy, underwent PET-CT scanning. GT'V was delineated on the CT imaging and
PET-CT fused imaging respectively. The two images were used to develop the radiotherapy planning at the GE Advantage Sim
6.0 workstation. Dose-volume histograms (DVH) parameters were selected to be paralleled to compare the quality of the two
plans and the impact of PET-CT on radiation plan (RP) was further analyzed. Results (1) PET-CT image changed the clinical
stage: 3 patients (10%) upstaged and 3 patients (10%) downstaged. (2) PET-CT image altered GTV and PTV: GTV and PTV
was decreased by PET-CT image fusion in 18 patients (60%) and was increased in 12 patients (40%). A significant (>25%)
treatment volume modification was observed in 17 patients (56.67%). (3) PET-CT image changed the parameters of DVH: to
deliver the same target dose of 60 Gy in 30 fractions, all dose-volume characteristics decreased in treatment planning for the 18
patients with decreased PTV based on PET-CT; the issue was the contrary for the 12 patients who had enlarged PTV based on
PET-CT. Conclusion The use of the co-registration of PET-CT significantly reduced inaccurate outlining of the GTV and/or
to geographic misses.
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1E, 90%%E | HZ W LEPTV, fifiv20 (percentage of lung
receiving RT dose more than 20 Gy, V20 ) <32%, AUfi~F-347]
i ( mean lung dose, MLD ) <18 Gy, BEVSS (percentage
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2 (PTV,, . =227.12494.96, PTV,_ =245.99+110.19, t=0.780,
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2.3 XFJAFIEH HRR 0 2466 CTIHHI S PET-CT
HRIWDVHSHLEL, I S0 4 0 B 22 5+
(PEIY>0.05) , (AR NPTV, (<PTV 5

PET-CT

B 1 '8F-FDG-PET/CTR&XINSCLCHI#E X R FRHY
M, A: CTRAMTHEMANK B BEE
BRSTAKEMBAR ; C: CTREBHE
B4 ; D o PET-CTA IUHH R ARtk B 45 h st
Fig 1 The Influence of PET-CT image on tumor
volume of NSCLC. A: CT showed primary tumor
complicated with atelectasis of left lower lobe
of the lung; B: PET-CT showed activity uptake of
gross tumor; C: CT showed negative mediastinal
lymph node; D: PET-CT showed activity uptake

of mediastinal lymph node.
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AR RIAA B, A 25T AR R IR AL XA k60 Gyl
P B AE A RO U 25 TE A B A2 R E I ( P{EY
<005, #1) .
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PET-CTTE G b8 12 36 1o e v 114 1oz T A e )
iz, PR RIM H 225 \V8 H o PET-CTHS AEAHXS
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FSREERAL . R ERAS | AL RS ROTE, ERGHR AR
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PET-CTH T HUTHUE L, RESL ML o 5 A A
AR AE R0 o FRTIR R b SONSCLCTRUT #E X i
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Tab 1 DVH parameters of normal tissue for increased PTV based on PET-CT

JELACTRAG R SERb ), (ELAZFA TR S LA S W fige ) 235 # A
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TR, AEA e 2 0 IEH ISR AGTV, T3k
GTVIARS K, AN T YT IR RAZR, [RlHH
SR ey TR 42 T R R R A AR

PET-CTHIHi F FNSCLCHUAHATF I E N, K
2 TNSCLCHEE B R 3 . [ IG5 BIXE s 847
NSCLCIH#ATPET-CTHi 2, HH136.2% 8 F (il K 53101 &
AR, 27.6% BETRIT IR R A A . A5 X304
NSCLCHEH A TPET-CTHA, 20.0% (6/30) R il
RATIIRAE S, BT eSS, i N ] R 2
ARGV ERR BRG], 4T, PET R
2R IR E LS 2 A, IRIT IR AR R A A,
BT B BONAR TR R A Tk,

P AR Z2 M S 58 45 SRAIE SEPET B AR & I il A
FKINSCLC EA B EZMIGIRM(E . Pieterman®4RiEPET
TAGXS T IR AL LU IR AN 4 il 214, HSUVIEA 3
W25, WIRE NG 20 il SRS PEARAK,
RUAR S SUVAE AN AT, BT LA X 43+ ik i 4 20 & Bl AN
K. Bakheet!'"JRiAPET B AR HA —& MMM, PRI T

PET RS, B 35 2 A0 I DR il 2 RE Bk e
P PR e S i B e AT B 3R

7, DU R BRI 3

DVH index CT plan PET-CT plan V4 P

Lung V10 (%) 47.12£10.81 54.06+9.15 2275 0023 PET i (R4 & CTH R RN T'NSCLC
Lung V20 (%) 20.87+5.89 26.36+4.88 3059 0002 g RMRE Y Y FE A HA E Y I R
Lung V40 (%) 8.16+2.29 10.45+0.99 3059 0002 FI{H. BradleyXX26/INSCLCH 4 HI4T
Lung MLD (cGy)  13.22%+2.60 14.54+1.95 2197 0028 DT CTRICTINZE . Iy e 43 5l 2 i
Esop ME 13.1542.7 14.94+2. . 002 . ~ N
e b e e o i, e
Hear MHD (cGy)  12.83+4.39 16.90+2.98 3050 0002 1 U CTLiA SR IvE i¥y BEL A1k M 5 sl fir A~ 5K

% 2 PET-CTEfIPTVHE /& ERHLADVHS H LR

Tab 2 DVH parameters of normal tissue for decreased PTV based on PET-CT

HA, TE3HI B FEGTVIEL ., A4l 4
PET-CTHI G GTV4r /N 18], Hidh£%483.3%
(5/18) M TFPETHIHIX 4 T IRg 2l 4 S il

DVH index CTplan PET-CT plan z P gk, AR AT B R I LS S R s, R
Lung V10 (% 58.52+12.20 51.24+17.16 3724 <0001 o s oy
Lung V20 EO/O ; 37.86+7.38 28.05+6.54 3.724 0001 THIrRE.
ung b 86%7. .05+6. . <0. . . .

L 25 HE X ) LA 45
Lung V40 (%) 12.10+2.51 8.88+£2.12 3724 <0.001 TR B EHE A 'ﬁiﬁj CTH LA B 255
Lung MLD (cGy) ~ 18.39+1.74 15.45+2.77 3680 <0001 N/DENBWURE IR AASIE, (AR
Esop MED (cGy)  19.91%3.72 16.69£3.39 3506 <0001 IEHEIREEEK/INA—, M El R N AR T v
Spinal Ds (cGy) 31.47%6.99 25.78%5.62 3.724 <0.001  FRWKELEERE R, T H.2915% M5 R I B 45 d TG
Hear MHD (cGy)  15.04%4.66 11.49+4.54 3724 <0.001
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Chinese Society of Clinical Oncology

http://www.csco.org.cn/

] B g Kk A
International Union Against Cancer

http://www.uicc.org/

5 E E R RE AT B
National Cancer Institute

http://www.cancer.gov/

S 2
American Cancer Society

http://www.cancer.org/

Kl PR IMR 2
American Society of Clinical Oncology

http://www.asco.org/

K E It 2
American Association for Cancer Research

http://www.aacr.org/

KRN~ 2
European Society for Medical Oncology
http://www.esmo.org/

i e Bk
Lung Cancer Alliance

http://www.alcase.org/

KRIMIERELH L /K2
European Cancer Organisation

http://www.ecco-org.eu/

it AE 2R
Lung Cancer Online

http://www.lungcanceronline.org/

ESEIEPRaSEs el
National Comprehensive Cancer Network

http://www.nccn.org/

O00dbgad
www.lungca.org





