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FHE i % JEILTH BT I 98 (Non-coplanar intensity modulated radiation therapy, No-co-IMRT)-5 F 1] #F 1 5
(Coplanar IMRT, Co-IMRT)I¥JELER, $RIT AR BFAEAE N 2000 I A 48 2% 8 09 TR SR ASOT Hh SR 2 . I8
B 8 9 22 PR o3 BAS 2E UE SE 8T A A SO MERS 3R 1 B B B, SR A Eclipse Wi SR RIR S, X1g
B8 oy RS T AR TR (3 ANILTTEFAD 2 ANELTEE ) FISL IS s R (5 ANLTE o BEEE
FHH 2 MRS 8, ARG ETTEB(DVH). &RAEE(CD. B HD LB R
Hil B ST TR TR AR . SR EoR, BRAESLTEF v R A R B A SR Dy FRFREA R FEACSE, P
AT o 8 DR LA T A 2 8] B 22 R B TE G v 2 2 R (p>0.05) . S IR SR v RIARLE, ARt s v
Rl e R WL A BSR4 ) f B e B N . 45 R I XA RN S0 IR 28 1 BB R T T, SRR

THI T 5R B B 2 3 PR O I 2 A S A &

xia EAOHEEAS, 'R, RME0T, ARt

hESES  R730.55, R739.6, TL72

HATHYT CoNEIT MR EEF Rz —, A
ot A AR N 0 T S 2% 1 R R AT T A R
KSR . T H 0 B AR A R 5 R O I e 2
PR TOAE N EAT AR R R R, SRR
fEek oAt r i e, 4k 2 e Gk i,
HEFRBI 0L . RYE Sundar 84, 10
SRR S 8 25 T S 7 BT AN TR PR
B, ARSI AMEEEZ N E>2 Gy B
FIES I N E T m ekt B R Bkt
BB AT T AMERZ <2 Gy BUEE A5 SR 2%
{H$5Z 2-10 Gy FIEH & T h ek it; RERER
SHET AL, EBE AT AR I Z R E<2 Gy
JETFARSERG . TR N 20 I 28 1 B e
HiE, HTZEMEMEBNAGREREFR, 1
FTEVRTT I, TR T W R B T B R BT
o T H AT 95%4E X AR AR /L 60 Gy 4bJ7 77 &
AIEHHLANEEREO T, ISR
TR, HMECASCI R 2R S 26 R <10 Gy, b
KB ST H AR BB 7 R R m A DS
FA MM B H R AR EEFR. HTIREE
TERYT R AR R R ke, BRI AR IR b5
T BB 3 E A% o AT FE e B 8 451 5 e 9t

TR, ARIFEAR TR SRS, KRR
S By e s HRI, A B OQUE ARG B A A TR
NC RS 28 1) B R SR 0T RN R AR R, 4
I RN St 2%

1 BRE5EE
1.1 l&RE\ER

AR B AR AR SR ) 8 B B e e, )
WAEAOIERER 8RB, Fi
67-80 %, WIS 75 & . RIT RO EIEL BhEs
OB OiE B EA CT g, (HM™ 2z LR
KA, AP ki DhRe fa 0 e Rt 52 0T . T
I S T) O P U R A 2RI L . R UMM, XUT-
3k, BETH L, RAPIBKER ESH GE 16 #F
IRhERFLAAR R CT B4, JaRE NG T Z=FTTX,
JZ)E 3.75 mm, BEUEZEM 242 Eclipsel0.0 1577
R RS (W H%EE Varian A7),
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B CEFR OIS KR, M X PTV H GTV
MBI I 44 SEBR G LSS 418 04
1.3 ItXN&t

LB SR THRIARYE PTV FOIR S BIE & 8%
B AL B A5 52 BR AR K AT BESBETT o JUE A 47 2 A
FEMRAER 5 M ILmE, FFRE LA,
HERNSEERB BT R B
TEFL T B Bt ok d% 3 ANl IRy, N 2
FHONEE 2 2 AR LT B OR A 52 3036 IR
fil: AE 90°8L 270°77 [ Kiiehe 45°, LABTHL LAl
B, WENWSEEARR R 2 Pt
¥JH Eclipse 1%l & 4i(Trilogy, Varian medical system,
Palo alto, CA)¥it, 6 MV X-H2k, F5ANIE 5 57 038
25 2 15 R F I & R (Sliding windows) #5461 11
RISt B 5 T2 740 FIEER: 95% M) HEAAFR
(PTV)i& E4b 7777 & 60 Gy(2.00 Gy x 30F); 1EH# 4
ZUN I s K IR 3277 B . 8 Dynax < 45 Gy
Jiti Vs < 50%, Jili Vag<25%, i V30<20%; Hifi Diean
<16 Gy, ‘L fF V30<40%, 0T Vo< 30%, O
PN F2E Dinax < 10 Gy

14 HIRLES T

KH SPSS 16.0 Gt it AT RCXS Bkl t A58, T
EMER IS K CE R 0.05, 455 B bR =
“ AR o

2 R

21 HXZFELR

ST R 58 L5 = T O R ) Rl A X A A
NALTT R, ARSI R 5 A HI AT CT R T3t
TR 9, AH P TRl 18] 22 7 e Gt i 2 (= 1.203
2.006, p>0.05)B%, W% 1.

22 IEREELAZTELLER

AL TH BT 4 9 e 2 PRI AT FE 2R RN T 28 1) D
FIFE(t = —8.219, p<0.05), {HIEGHE. XUALL
WERICRI 7T, $5TCHE B AR H(t =1.712. 2.579.
-3.025. —2.875. —2.306. 3.049. 2.074, p>0.05).
W3 2,

R1 IREXPTVHERR

Table 1 Dose index of PTV (X £5)
HEX LD FLTH T I 5 BRI
Target volume Evaluating index Co-IMRT No-co-IMRT
THRIAE X B AR Max dose / Gy 65.9+2.0 67.4+0.3
PTV P45 # Mean dose / Gy 61.8+1.8 63.2+1.5
Y5 4e% HI 1.06 1.05
TR CI 0.77 0.80
#2 ERAFHRIET
Table 2 Dose index of normal tissues (X )
éﬁ%lj ‘;ﬁ'%ﬁ Dmax E%%&*u%[f&q Hfﬁ V5 Efﬁ Vzo Hfﬁ V3o Hfﬁ Dmcan ‘B‘HE V30 ‘B‘HE V4()
Groups Spinal cord D¢ Lung Vs Lung Vg Lung V3, Lung Heart V5 Heart V4
Dinax Cardiac pace- /% /% ! % Dinean ! % ! %
/ Gy maker and wires / Gy
D/ Gy
SLTH B 35.8+1.0  25.8+1.3 46.5£8.6  16.8t14  5.6£1.5 9.9+2.0 304484  16.0+£3.5
Co-IMRT
LB HE  36.8£0.7  6.1+0.7 47.8+12.1 147425  43£2.1 74+19  32.1+84  18.7+1.8
No-co-IMRT
t 1.712 —8.219 2.579 —3.025 —2.875 —2.306 3.049 2.074
p 0.059 0.021 0.183 0.071 0.086 0.078 0.060 0.062

Pt S H RN 629454 FIT 560+18 ., PFHIE SR
RIFENL S B i 25 B H L Z RG24 (t
=2.512. 2.071, p>0.05).

2.3 HERBREANIEE S B AL

ST o &I AR AL 2% Bk BORn 32 1) s 2 B N
578+67 Al 537+25; AEILIEY 11X A AL Ak Zon
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PR T S R OB (B AN S0t R i J 6 I 3
TR — bR R RS B R ARAE SRR 10 Gy
I, BT R i R S e B, A ke
i HE AT R T A 2, P AR I TR ), B
ECHTE SE IR, S 75 2 R0 5 S B R ekl 4
Bk R RS o DA 0T T 30 2 b i 5 e e
B CinFLRRsE . Ml Al S5 mas) 755 A &
O I AT 2 1) 5

[ A St o AR 40 % 08 1 AR 22 Ak P B4R A 1 R
T, FEOAE BT HUT 51 O I R g ik 5] Kk
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B IXE A DA R A3 J 6] 1 2% B 5 7 T PR 77
e A B 5, T SRR O RO B I 3 AT F B
A RN 200 AT 2% S5 S e T 1 e R
&, AR X AR AT, s T
AL 2% 0 52 5D MR BN, SO TR
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PR Bl R XA 45 00 A K B BT B S HUR B, 1
BRI, UM« DI Vaon DI Vo R 8632 575 T 45
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Trafaltt, YT iR S EGREAR R A RE A
ARAMERIR, Hafa KA, R e R s &)
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TR IR _EARATCIEAT o AESL T B 5 rp S f 2%
MG LLPE2 7 B AE 2-10 Gy Z 18], |8 TG ik,
T I R T e 2 LR R A R, (H R
B mAEMEE, FiE AR F AT LSy, (=
R P S O I AT AR D RE RNV YT B 5 O PR A
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TR NERR R AT B

FAENLAS BB ] S H bR R, ST T
A A el R = T R i R PR R R A
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6] MASHE TR A LUREL, X T4 7 B /45
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ESLTH ST ET AL, BE AT+ 0 A 2 B AR % 4% B 5
T, 7T E X T R A A E R AR 2 A
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Mz, WAEILmE s H T a8 R BoT
AMUA S ZERKIARTT I (8], 11 HLE 58 5 4 M O 40 ik
AL RN T2, BRI N o I 2 35 ) e 6 2 It
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Pacing

Study on non-coplanar intensity modulated radiation therapy in esophageal carcinoma

implanted with permanent cardiac pacemaker

ZHU Xiaoyang' WANG Ming®
!(Department of Radiation Oncology, the Second Affiliated Hospital, School of Medicine,
Zhejiang University, Hangzhou 310009, China)
*(Department of Radiation Oncology, Cangzhou Central Hospital, Cangzhou 061001, China)

ABSTRACT The aim is to evaluate the physical dose distributions in esophageal carcinoma implanted with
permanent cardiac pacemaker treated with non-coplanar intensity modulated radiation therapy (no-co-IMRT). Eight
patients with esophageal carcinoma implanted cardiac pacemaker proven by histology were treated by IMRT. For
each patient, we designed two IMRT plans by Eclipse IMRT inverse plan system: non-coplanar IMRT plan (3
coplanar fields and 2 non-coplanar fields) and coplanar IMRT plan (5 coplanar fields). The same physical parameter
was applied to the same patient in both plans. Plans were evaluated in terms of dose-volume histogram, conformity
index, homogeneity index, monitor unit and control points. The results showed that no-co-IMRT plan could
significantly reduce the max dose of implantable cardiac pacemaker and the wires (p<0.05), but no significant
difference was found between no-co-IMRT plan and co-IMRT plan in target volume and other normal tissues.
Compared with co-IMRT plan, the monitor unit (MU) and control points of no-co-IMRT plan were not increased
significantly (p>0.05). These findings indicate that the technique of no-co-IMRT can obtain the fewer max dose of
implantable cardiac pacemaker and the wires during intensity modulated radiation therapy of esophageal carcinoma.
KEYWORDS Implantable cardiac pacemaker, Esophageal carcinoma, Intensity modulated radiation therapy,
Non-coplanar fields
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