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[(HZE] 8%  Fif PET-CT 155 %R i 15 i 9% (local advanced pancreatic carcinoma, LAPC) = 4 & JE it} 16 97 (three
dimensional conformal radiotherapy, 3D-CRT)# [X /4 ilfi /' {4 1 & , 4 & F PET-CT KRS B AT 7 E e E S, & 13
191 15 50 e M 9 12 R 20 IR PET-CT il A5 45 S IR HL CT 5 20 1 8 XA B, ek L 40 A IR B X CGTV) L PR 488 X
(CTV) R (PTV) B E#HAHAZ &SRR, 4% PET-CT o4 GTV.PTV. 13 fil 8 F KA 4, GTVer
GTVperer 42810 (57.34£22.9).(68. 4431, 7) em’ , CTVer . CT Vigror 438 51 K (119, 9438, 7). (132, 74£47.5) em® , PTV¢r,
PTViercr 43 349 (288. 652, 1) . (312. 4479, 4) em® , 22 R G2 2 L (P<C0. 05) ; Horf 6 il s 2 GTV A BUH% KW & G

1T 20%6) IR 36.5% . PET-CT BUEHUT RIS 40 4 T AR 0 IX 5 i 60 Gy/30 3k 3&F PET-CT il & W iy 4 5
ST CT 52 W07 T RIMTLL 8 BT 3 8Lz i & A M AR Ak H 2 7 Rt 38 L, & %k A PET-CT @l & &% . af
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Role of PET-CT in determining target volume for three-dimensional conformal radiotherapy of locally advanced

pancreatic carcinoma

WANG Ling-yan, CAI Jing” , LIU Hai-tao
Department of Radiotherapy, Nantong Cancer Hospital, Nantong 226361, Jiangsu, China

[Abstract] Objective To investigate the value of positron emission tomography and computer tomography (PET-CT)in
determining the target volume for three-dimensional conformal radiotherapy (3D-CRT) of locally advanced pancreatic carcinoma
(LAPC), so as to lay a foundation for PET-CT-based precision radiotherapy. Methods The target volume for 13 confirmed
LAPC patients who were referred for radical radiation therapy were delineated on both CT imaging and PET-CT fused imaging.
The gross tumor volume (GTV), clinical target volume (CTV), planned target volume (PTV), and received doses in the
normal tissues were compared between the two images produced by the two methods. Results PET-CT image altered GTV and
PTV on CT images. For all the 13 patients, the GT V¢ versus GTVpgrer was (57. 322, 9)em?® versus (68. 4+ 31. 7)em?,
CTVer versus CTVpprer was (119, 9+£38. 7)em? versus (132. 7447. 5)cm?® ,and PTVer versus PTVpprer was (288. 61+52.1)
cm® versus (312.47479. 4)ecm®, with significant difference found for all the three parameters (P<C0.05). GTV of 6 patients was
increased by more than 20%, with an average increase of 36. 5%. PET-CT image changed the parameters of dose-volume
histograms (DVH). When delivering the same target dose of 60 Gy in 30 fractions, received doses in the normal tissues were
different for the two plans created by the two methods, but showing no statistical significance. Conclusion PET-CT fused
imaging can accurately delineate the target volume for 3D-CRT of LAPC while keeping the received doses in the normal tissues
within clinically acceptable level, which can help to create better 3D-CRT, but further conclusion still needs larger sample
studies.
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T I6 T 2 JRy E M S0 e R B 32 26T T B
L2 ol T i MR e 7)o B T A L i 4 R 4 2
i R T T A2 0] 8 AR L R B ORI IR I T R TE A
ME DL = i e BEO ) . = 4RSS TR T (3-dimen-
sional conformal radiotherapy, 3D-CRT) 1 5& i
5138 97 (intensity modulated radiotherapy, IMRT)
SR S AR BOR B 16 T BB HEAT AN M AR B9 SR
I B 43 fife D b 3R )R, SR KR I R YT AL . 3D-
CRT Huii EZ DL CT EHR Oy 5L filt 247 i 9 DX I 2)
I AH AP FF AR 228 2 L TE v R I R 75 R . il
P PET-CT BUARME I 5 18 7 A 2L AU 22
S IEAT IR 2 8T L BB AN 23 72K 2R AT bR AR B
Bt PET-CT 528 7 PET #1 CT R 4L
Al R D RE R AR S R SR B A 5 O AR A
EMIRAE T WP & . B, A W54 Bk A PET-
CT & ER 5L CT FER 2 0 X 5 i 2 =4
IR ST VTR X Ee o B P R O SR AR
PET-CT X J&j w0 193 5 i 9 = 438 12 W07 34 il <€
AR AT BE ML Sy Il R 07 ] 28 7 Al

1 FERIAFE

L1 —#&F#4 2010 4F 7 H % 2013 4F 12 H i
T e I I WA 11 J) S g S0 TR it g 6 12 R 13 1
FHh 3 9 6], 4 4 ), AR I8 43~77 % 1 (62. 4+
1D, FRGEHEHA R MR A S L CT.MRI,
i g bk 2 ) (CA199 \CEA %0) I IR i2 0 B I 0 - 12
Wil s 2 B 2002 4F AJCC Jih B 98 40 191 b 1, PS 1T
53 0~2 43 o™ B0 BN WO A =3
R 142 JC I8 b g Oy S

1.2 PET-CT/CT a4 HBEZE6h UL, HHM
e =N N T A1 A o 1 2
11.0 mmol/L P F. #KIE &8 F & fii & 185 ~ 370
MBq(5~10 mCi i ik i 4 F-FDG (_F i J5t 5~ F} 2%
2l A R A Ja iR B 50 min, ZRK 800~
1000 mL, FHf I A8 UM EMZ X4 3k, DL E A
R 4% [ PR A R T BOG 8 L R G 2 7% 1 OF
FRic T R kT3 4b, DL g S =4 in S H IR R
% H Philips Gemini TF 16M PET-CT 47 CT #I
PET 4 5 Wi )2 H 4l (CT. BR4F H JE 140 keV, HL i
100 mA, 2 JE 5 mm, 4 ffF 512 X 512; PET . 40
128 X128), R EA LT RIMGHEE.

1.3 3D-CRT #xl g4 & ¥ CT.PET K% it
M 2% {545 % ADAC Pinnacle3TPS %1 & % i 17 =
4 @, F F Pinnacle 3. 0 7151 & 4032 4L 19 Syntegra
g T CT-PET Rl & CRAFHL A Zh a4 .
8 AT X ) RO TR . iR
WAk B LR YT A R I AL [F AR W CT . PET-CT
PG b n) o B 1K, X S5 IR OSCR R o
i 96 48 DX (G T V) A 45 MR e I 4 s A 5 7% 114 IXC dal it
B4, GTVer e ARG 58 CT HE A4 R
SritRI RS B 2% % 600 Hu, & A7 40 Hu, &
JETE CT 4 4 W 1 | 2) i, K e A2 > 1.0 em 1Y
IR B 5 SOk B B b L 25 9 0 AT 40 15 G TV o Y
B ARG PET-CT IR, LA 72 8 A7 b v 4% O
(standard uptake value, SUV)=2.5 & S Mo 4t
S RS 2Ll S BB S A R CT 2 I
GTVperero W CT HW ARG E /N T PET B4, L)
PET # % GT Vegrer; 40 CT BV FEI K F PET
BG83 CT K SUV LA E GT Vierer s
Xt PET BT CT EMR e 2 <<1. 0 cm [k &
ELON RS AT IR R IX (CTV) ) GTV
SR 1 em, FHRIEX (PTV) i CTV 4k 1.5 em,
AN T B | DX T B R . R AR R I O RN IR T
e i 4[] 2] R 3K S B B 3R M dF B (organ at
risk, OAR) 43454 88 0UI B E L L JHIE

3 JH Philips Pinnacle 3. 0 &7 1% & 4. 43 5
LA PTVer B2 PTVegrer #F47 1H R 1 5 700 B 1F 5L
AbJ5 I 95 NPTV 60 Gy/30 ¥k, i fix K32 et
F Ds<<45 Gy, [T lE Vs, (percentage of liver re-
ceiving RT dose more than 30 Gy) <33 % , SUill & Bk
V., (percentage of kidney receiving RT dose more
than 20 Gy) <<50% . V,; (percentage of kidney re-
ceiving RT dose more than 25 Gy)<33% . & H& 4} 5
o 45 Gy ARFR<T100 em®,
XL A Brdn N AR AR GTVer &5
GTViererCTVer 5 CTVigrer JPTVer 5 PTVigrer
(1 A AR s 3 3 PR B i )5 1Bl (dose volume histo-
gram, DVH) P RlOEC7 1 R0 v 2B 5 B CHEE
XU UE 5 I 39 i 25 5
1.5 %itsas R SPSS17. 0 454k 4 4k B
JE S VOB, s ORI HBCR T X ¢ KB L A
55 7K #E () M 0. 05,

1.4 MMEIFKHF
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2.1 PET-CT & % GTV.PTV JFfH &R
PET-CT @& KR A EIX 5 GTV ¥k 424k (£
Do GTVeerer>GTVer % 9 ][ (81. 9428, 7) vs
(64.27424.5) em®, P=0.001], 1% 9 #E &P, K
B K W AR B R o 20200 & 6 ], 7 B3 K
36.5%(22.15 cm®) .2 il J& 1 T PET-CT fir WL f4 fith
Jeg 1 Y0 LR 1 CT B if o i b 9 0 5 . 4 902 ol
PET-CT A T HEZHHEBMEL . GTVeerer <
GTVer# 4 HI[(38.1+7.6) vs (41.7+6.7) cm®,
P=0.014], x5 PET-CT {4 fE & 4 1 . 7 i 9
SR BNE & H L o A X E S T A A K
B 85 CTVierer s PT Vierer ¥ 4 42 MR Bl 28 (£
DL Ho 9 8 K [(151. 6 +45.7) vs (131. 0+
42.2) cm®,P=0.001;(341.1+80. 1) vs (302. 9+
57.6) em®,P=0. 004 ];4 #| 45 /N[(90. 1 £8.5) vs
(95.146.4) cm®, P=0.049; (247. 8 £8.3) vs
(256.5+6.4) cm®,P=0.017],

x1 AMAEAXEREROLER

V/em?

g R CT PET-CT

GTV  33.7-109.3 (57.3%£22.9) 29.4-131.6 (68.4431.7) "

CTV 85.5-205.3 (119.9+38.7)  79.0-230.3 (132.7£47.5) "

PTV 248.7-414.2 (288.6£52.1) 237.2-474.7 (312.4£79.4)"

*P<<0.05 5 CT #AHLL; n=13, z=Es

2.2 PET-CT s T4 R A% 45HRGFEDE
By.13 fil % CT i85 PET-CT %% DVH £
BB R IR K 32 BRI  Ds FIE Ve L BUI
JE Voo T Vs DL R 18 SF- 25 BEURE 550 2 38 % A AR Ak L (H 2%
TS BR AR 25 R R G L

x2 WHRTIHYTEESEALSR DVHSHBILR

n=13,x%s
DVH 2% CT PET-CT P
B KIS R Ds D/Gy  33.74+4.2  34.14+4.6  0.082
FFRE Vo (%) 7.0+3.4 7.243.5  0.387

B IR i D/ Gy 13.54+1.0 13.6+1.
ZEA B HE Voo (20
LMV WE Vas (20)
A E Vo (96)

FEE Vs (Y0

0.193
7.540.7 7.8%0. 0.197
6.3+0.

>
1
9

6.640.9 0.187
3 0.132
2

7
12.540.9  12.841.¢
10.520.9
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e S IE Y CPT A E ORS Af  IX ) I T
TR 5 BT R B S e 4 2 AN B R B X )
] s 5 B 2 B S it = 4kl TR 0T SR . CT
PG HRTEOT ¥E X 2 i B mb . B CT £ AR
L 2 280 B R ) 45 R S T 35 2 U O R xR
T AL S 56 F S0 a2 e 195 T S LA — 2 1 )
R, HRT CT 2 Bk B 45 56 8% 32 20k 4l bk 2 25 B 4%
KN ABAELER R B B ATI A 30 %0 ~40 Y0 Bk 12 4%
HARFEE CT W R T AKHE CT EUGAS i il
AR T IR AR B 3G T I R L ™ T 5 R
i geg s ot 3 0 R AR AR R

PET-CT MR 48 i 5 1F 5 2 2146 1k R AR 22 5+
HEAT IR 52802 1K L A8 53 B I ot 5 A7 A6 7 T B B
O F HASE 15, 8 B & X T E ok g 2 (R4 O IE
RN E L PET B AA 8 B k%, PET-CT
it PET A CT W RIFLRELG A5 T BE A5 5 i &5
BEB LS RETERS 40 3 2 10 1 2 7R JR) 3 4 41
Ty fE - L5 i Ja 20 i 2% BE L TiRf 3% B 48 0 32 2% Ty i A i
58 200 B 1 25 ) o3 A SR L R I R IR ER S %
5 CT KA  PET-CT g £ I A AL BE I /0 2] T
H Z )X 22 Bl R TR 25 S R T ELAE 2 I
it A% T 988 0 % D T 245 1T LA T s 1 R R R o
BPED YRR AR AL B S AR Y R E R

i g 80 %0 LA I ok B . 2RI T R4 BT
PR ke T4 o RIS, A5 X L S ARV R B S A
B BR824 2 5 AR 2 W 7 T 72 AR R — 3 it
i, W AT PET-CT A&, 25 @ # Bk ) SUV
KT 2.5 I, W PR %8 O % M IR . i 4l 3B . FDG-
PET {8 B FRe 54382 8026 ~90% . Lemke
SEUTIXE 104 AR AR B E 4T CT 5 PET-CT £
L 4R R PET-CT @& B3 5 CT EHR AR L £
B I g 12 W 1T EL A S g T R R S R A
Pe. Rk, B H PET-CT & R 45 S5 06 g 0 i o
IRYT R X ) A — B E . HORTE N S G
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PET-CT 75 b Bt 88 07 v i) 1 B o2 420
SFUSRR ST GE T 14 i) i 0 R BB OR T CT A
%5 PET-CT fil & B4 2 w48 X, GTVigrer KT
GTVer , GTV RGN 29. 7% . AWFSE 50 5
M PET-CT fil & E& 5 RALE CT &5 2) i HE X 5F:
i 5 BT TR B RS 0 2 5 25 R R AR A
PET-CT @i 5 5 2 i i 80 X 5 AR 5 [F L CT B4
o) T X AR B R ], 13 Il # GT Vipror 58
GTVer AT E, 2R A it E L. 9 flEH K
R K, L AR 8 R B (R B3 i 2020)
6 i), - X34 K 36. 50,2 il & B F PET-CT fif L iy
i Jeg 15 0 9 TR T Bl S 1 Tk 8 10 5 L 4 4] S by
FPET-CT K8 T H Z Rk EL 454 B 8 &4
AR FGE /N x5 PET-CT 44 ft 58 45 M 52 75 i 38
TR I R A oy B SR X S T A A R
A DX e A A A B K 2 BR A TR Ds IFIIE Vi o 3L
MUEFBE Voo F1 Vs | B T35 BRI 50 S S 48 A5 R A T A
L 78 Ak AR AR LA B G,

IR AR A AR 2 B a2 (D) BRF3F
FEI R B B G KOV AR B SRR A R L AL 13
B, ST i — B R AR i B B 5T 0 E
PAKOF. (2)FB 43 M & F PET-CT U A
B AFTERBA 1 32 2 59 kL 3/ | il A% KO 3 = K
g s B R RVAE  R A O . AWEIY 2L A A
O 25 R Fs o % L 25 5 sh SRR CT A4
T A e R U (R B 1 R e TR ST O B AR
AP A B AR X G2 R A AT BT

g5 L ik M PET-CT fil & EIR 48 5 R #6
S0 2 988 1) SR IR YT R R B A R T o R ) i A X
o I Bt = 2 T T DX AR L T R R
%o BiF PET-CT #r & 5 5% . 78 I K 107 H o 52 3
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