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MET BB ENI A dmic-IMRT & VMAT XI5

PR

H i

AT (dynamic multi-leaf collimator intensity modulated radiotherapy,
dmlc-IMRT) AR iEsL M5 07 (volumetric modulated arc therapy, VMAT) 557
FEB & (cervical esophageal cancer, CEC) fit%I Hb#s.
PaR7A

4T 9 # CEC Baa AL CT . N B AR 2 ANkl 7 B[k e B
dmlc-IMRT (dmlc-IMRT with 7 fixed fields , 7f-dmlc IMRT) 1 VMAT G¥iF4F 49K,
TR E A A, M 300° % 210° , 8% 150° % 60° ) itkil. JER ML
Ji 75N 60Gy / 30F, ImPRFEIX K 4bT7 755N 54Gy/30F .  ELAL 1 AN TR ) 771 -4k
FRHE 7 EEE, PL2sBkE (monitoring unit, MU) FIVAJFIE] (treatment time, TT).
gR

£ VMAT 1, PGTV. PCTV ff] D2. V105 T 7f-dmIcIMRT, i Dmean~ D98 NI
M, R VMAT sl E AR IMRT . maEX &S 7, 7f-dmicIMRT
IR PGTV. PCTV ] V95, VI8 1T VMAT &, &7 VMAT %5 IMRT 4
b, ESEXAMMEFIEAE S A IMRT. VMAT iHRIMUAE PGTV (& M 45 5L
(conformal index, C FAHABKLFHIEI, 1M PCTV K Cl 5 7f-IMRT &I Z 5,
LI EFEEL (homogeneity indexs, HD ., VMAT i-%11%25F 7f-dmIcIMRT 1%,

[FI, VMAT A1 7f-dmlc IMRT &1, H#EH) D max fEAHLL (P >0.05). VMAT it
RIS Dimeans Voo Al Vao 235 51T 7f-dmlc IMRT 1% (P <0.05), ifi V5. Vao
Vs IR & T 7f-dmlc IMRT &I, A St %= L (P >0.05). X T HURIE, VMAT
5 7f-dmlc IMRT THRITC R #2501, Bk 7 1 HIHCIRER D98 y 42Gy, HiR D98 1y
T 50Gy.

T A 1) Dace 7E BRI Dlce ol 3 2 5 16 VMAT TR, B A Vso.
Vss 5 IMRT Jeli/)y,  ELAE 2 Ve ATV N Givt 228 50, T AT Vss Veo NI



EIE FER A& s ENT A dmle-IMRT K VMAT %1 EL ¢
R 22 5, PR RITE A (R M ) SR BIAH ]

VMAT R332 2R 5 7f-dmlc IMRT &, VMAT %It 7f-dmlc IMRT - &°F
BIgsb T 11.1%00 MU, 6% 7 50%01) TT.
g

VMAT i+ RI7ERE X FIE S A T 7f-dmic IMRT, {H VMAT i+ 7] DL 2 b
MU, %% TT.
R MBCEE R, ENlL, VMAT, IMRT, M, FUIRAR

fE e R
HPEI: ERT
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Comparison between dmic-IMRT and VMAT plan for

the ENI mode of cervical esophageal cancer

Abstract

Objective

Comparison between dynamic multi-leaf collimator intensity modulated radiotherapy
(dmlc-IMRT) and volumetric modulated arc therapy (VMAT) in the treatment of cervical
esophageal cancer (CEC).
Methods

CT datasets of 9 patients with CEC were collected. Two plans were generated for each

patient: dmlc-IMRT with 7 fixed fields (7f-dmlcimrt) and VMAT (a full counter - clockwise
arc with a avoidance sectors, from 300° to 210° , or 150° to 60° ) . The prescription dose of

primary tumor was 60Gy /30F, while that of clinical target volume was 54Gy/30F. The
dose-volume histogram data, the number of monitoring units (MUs) and the treatment time
(TT) for different plans were compared.

Results

The D2 and V105 for the planning target volume (PTV) in vmat plan were higher
than those in 7f-dmIcIMRT plan, while the Dmean and D98 were opposite. In terms of the
coverage of target, the V95 and V98 for the PTV in 7th-dmIcIMRT plan were superior to
those in the VMAT plan. The VMAT program only performed well on the the conformal
index(Cl) of planning target volume for the gross tumor volume (PGTV ), while the CI of
planning target volume for the clinical target volume (PCTV) did not differ from that in the
7f-IMRT program. The homogeneity indexs (HI) of PTV in VMAT plan were weaker than
those in the 7f-dmIcIMRT plan.

The Dmax of spinal cord were similar in two plans. The Dmean, V20 and V3o for lung in
VMAT plan were significantly higher than those in 7f-dmlc IMRT plan (P < 0.05), and Vs,
V1oand V13 were also higher than those in 7f-dmlc IMRT plan (P >0.05). And the dose of
thyroid gland in VMAT plan were lower than those in 7f-dmIcIMRT plan, but there were

no statistical differences.
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In the VMAT plan, the Vso and Vs4 for the brachial plexus were reduced comparing
with those in the in7f-dmlc IMRT plan, while the Vsg and Veo for the brachial plexus were
not significantly different.

The delivery efficiency of the VMAT program was higher than that of the 7f-dmlc
IMRT. The VMAT program reduced the average MU by 11.1% compared to the 7f-dmic
IMRT program, reducing the treatment time by 50%.

Conclusion

The VMAT program was not less than or equal to 7f-dmic IMRT in target area dose,
but significantly reduced the number of required MUs and the TT.

Key words: cervical esophageal cancer (CEC), ENI, VMAT, IMRT, thyroid gland,
brachial plexus

Written by: ~ Zhu Hongyu
Supervised by: Wang Jianping
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BB & (cervical esophageal cancer, CEC) KAFHIL, FRKZFE N 0.35/10
J3s A KB IR 2%, BT A I Y 2%-1006 4. o 95% Ay fif 4ol

T 10 47T, WAMEEEVIBRA (pharyngo-laryngo-esophagectomy)— ELf& CEC [¥Ibx
HEVRIT %, B ZUIBRARA R IFRAERAMFE T HR R E RS, R GRS BHE
Ti#%£%7), 8 CEC B#FRGMEAAHELS NRBEN, paiF ARG 5 F bk f7

Coverall survival, OS) #J 24%-47% B4, [F] Iy 5655 1) 25 3 0T o dd jle 7™ FE R
N T ¥ CEC B#F NAMASAFERE, $aiiyT (radiotherapy, RT) FIHRIA 8L
J7 (definitive chemoradiation, dCRT) Z5IF R ALV YT T BBLS A, FEANBTA g -
Wang SUCIa]EpE M A 5T 1 2B Hi_F B 8 AT kT (chemoradiation, CRT) J&
MAAF OB, i RBRERS CRT IJT BT, 54 0S v 18.6%, IMiA%| dCRT
I 5 4 OS 7y 29%. M HoAth T 7T 4l 5 1 CEC ¥ #%% dCRT J5 5 4F OS N 21%
~ 28% U7 181, G 5 ali FORAE M M. Zenda SPOEE IREEST T CEC ) CRT RiBE T
W7, 4559 CRT KRBl 4 H S, 3 FAemmedstt R8N
Ty AR R AN 28, R AR FRAE 10%~13%, Hokiik5e 4 22 f# (complete response,
CR) ik 73%, 3 £ OS FICk A= 7 1 (progression free survival, PFS) 4354 66.5%
A152.5%, KW 17X+ CEC, CRT A RWHIT &M %k AE N F AR BAGIT -

HAT, MR (dCRT) A CEC MIksHEIRIT . FEFHUT BRI K IE,
3% CEC £ A B 0T R NRSHEBOT AR, i FH RS B80T R v =
HEiEZ (three-dimensional conformal radiotherapy, 3D-CRT) . WHSEAUT Cintensity
modulated radiotherapy, IMRT ) A2 5 5 % 1 53 75097 (volumetric modulated arc therapy,
VMAT) .

H M 3D-CRT HARGIANIMGIREASR, — BHGKT &8 BRI, BRAEEE A,
IR IN TR, BRI S, B RS 2 L AL L i X B 5K 1) £ i (esophageal
cancer, EC) ArfEiUTH ALY . 3D-CRT 3 7 45 7 1) LI 87 HHOIX AR i) —
B, BEEEE SRR, ML E SRR E LT 2 EE S (multi-leaf collimator,
MLC), 7E 3D-CRT &Rl b SRR M IMRT A LU — N5 B A 1% A4 R R
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gl BB AR ENT BT dmlc-IMRT K VMAT kil He s
BEAT VR, AT SEIWFE X A B B8 X SR T F0 7 B A AL AR AR, TA B B IE 3 S R H AR &
ZEHBXERETE . FHP IMRT EERAONERAS I (step and shot intensity
modulated radiotherapy, ss-IMRT), & BRI RERS 7E 7] &7 F4% 3D-CRT A4 H AL H,

{HA AR RTE] (treatment time, TT) KRIEK, XK T B IR IT IR A PEFFIE
7R IR AR A ETE. N T M E, I T EhA MR (slidind
window intensity modulated radiotherapy, sw-IMRT), T[22 1 H s 58 a0 VMAT
BE— D AR R T IRITI (Ao S 4h, HORk R iR R B PR AR H T T4 SR (simplified
intensity modulated radiotherapy, s-IMRT). [ MLC &R, SN B s)

A5 (dynamic multi-leaf collimator intensity modulated radiotherapy, dmlc-IMRT).
MILE FRBE, VMAT BOF3EARE IMRT 4 83 RS0, (2 =15 72224
RIPTEIE & E M VMAT Lt 3D-CRT. ssIMRT AR, JRITHREE. 4
WF R iX — WA 0) 2 ), BE4T CEC A3k £ Mk B2 X 3 I 5 Celective nodal
irradiation, END) % VMAT 52h45 5% dmlc-IMRT [ HLE .
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1-1 B Im PR BRHRFAIE

Xf 2016 4 1 7 28 2018 4F 12 F 7575 K B — B 2E47 5 BEAUE S (1 2508 & SR 4 i
i, AR MEEGRITI 9 AR (B 6 44, ik 3 %) HHT T AL CT i
K, BHEPAER N 66 % (JUH 48~79 %), AWFFH, CEC MRIHAS MK Z
79 5.0 £ 10.7cm, A%y 6.8cm, “FI4{E Y 7.17cm. YR HI AR 12.026~100.555
cm®, HHAZECH 22.511ecm3, SFIAME N 35.571 cm?. IURIHFEE S AETER 1 .

R1IwAKTR

No. o M ER TNM KE EAME (GTVR) LN (GTVnd)
& () va (cm) RFL (cm®) AL (em?®)

1 txg M 71 <cT4N2MO 6.8 30.908 6.299

2 cdm F 66 CcT3NOMO 5.7 12.026 0

3 ssm M 53 CcT4NIMO 7.2 21.896 41.193

4 qdb M 74 CcT4NOMO 7.1 17.460 0

5 xdh M 67 CcT4NOMO 5.0 22511 0

6 Ik ™M 59 CcT4N2MO 9.3 66.196 42.111

7 gsm F 79 CcT4N2MO 6.6 19.477 8.793

8 pif M 48 CcT4NIMO 10.7 100.555 *

9 kel F 65 CcT4N2MO 6.1 29.110 3.997

* BE N SRERAERE, TiEWELT, et AR AR AR .

1-2 Ml as e
B4 BE KA
BOtEN R4 {8 % Lap-laser A &
AL E AL AL Simulix-HQ it 22 %18 A 7]
EfL CT 4L (16 ) Brilliance™ Big Bore 22 " i A 7]
TPS Monaco 5.1 B i [ZE Rlik 2

Elekta Jifis 5% Synergy T it [ Rl ik A ]
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2.H7E
2.1 AU E AL K E AL CT 94

AT B8 35 R Sk 30UR B LT SR [ e, VB, XU B AR IT S S ik . RO E
LRGN 2. EAL CT ML IR B CT £l . HHEHE U
£ LLKF, 2B 3mm.

2.2 $E[X 2] ]

H 7] — v 4 7% AR 8 B e R 15 £ 08 TR R B IR T 1 SR 3 IR B i R 1A
%)\ B TNM 20 3bRiE, 4562 Ml GENL CT. BEPUEF MRD KB
s, (EEAL CT /A KRR #E X (gross tumor volume, GTV) Al AREE X Cclinical
target volume, CTV). GTV 45 5 & i Jag #E X (GTVnx) A X 35 BH ARk L 45 (GTVnd)
CTV HHER I (1D GTVnx AN Tmm. k&M 3cm (Bi#EE GTNnx & -
it 1emGTV). JAUAN dem; (20 WRESHRX: XUMEE . B (1. 2. 4. 7,
8U) WRESSIALIX s[RI fc A fA . fili A SR IS 45 s . 2 5K GTV
CTV 4N 5mm J Eit Il #E X (planning target volum, PTV): PGTV (PGTVnx+PGTVnd)
M PCTV. 324 ELL N EHLESE (organ at risk, OAR): HURMR. fili. B M2
fiE (spinal cord, SC) I H#EE &A% E 1HXIAF (SC planning organ at risk volume,
SC-PRV, & SC #Z2[F4M~ 5mm).

2.3 it klwit

H 7] — e o B BEAT VR, AN B R 2 Rk 7 B EAS
IMRT (7f-dmIcIMRT) Al VMAT &l PiAhiHRI AL 7 755 & el ds B R & w4 —
o BT RIS LA R S X R A BE SR o, ST R R X R = AT OAR
FIEASHIIRE 77, R X AR ZE R AR Vo, KA (MU I TT) 3E7 PP .
2.3.1 dmlc-IMRT %I

dmlc-IMRT - F-CEF I H 511, 7F MOMLZE M. 0° L 51° . 102° . 153°
207° .258° F1309° . i HENAEMHMER IMRT ik ALE St R MLC 751
2.3.2 VMAT it

VMAT R4 49K, 9GE21E (CCW JilaD: 179° % 181° , JFX B
BEX (M 300° % 210° , m 150° % 60° ). HLAERH:) 45 REFFERLH, MLC
BAEIRAA R



