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T B BT H S 8 4 89 MeV i F 3R fue MV-X 4 4 x¢
B A AT B A LN T RAE, FitRD EI 5 F 88 5|
BT E, HWERAALE T R R AR EF KR, %E;HM/VH
ERMBHAREAR, EBIBERRET, AT ER RS
E50 Gy. 5] KE P 4 &5 &60 Gy, %KM 420 Gy; ﬂl"ﬂ
GR-200A LiF (Mg, Cu, P) TLD, ¥ TLD & -7 I8 45 5 4 Fr 56 o0 49 41
SHRBEPHEEMNENE. AREENEE, U9 MeVilL T35
MopE AR, BANE SR B IA29.0 cGyE|295.5 ¢Gy: Ll 6 MV-X 44
B0 B AT, BESNE LA HEA32.0 cGyF|206.7 cGy; TEMEEHRK
., 6MV-X 5 % B St BFEE SN A0 B 22,5 cGyF|1650.9 Gy, ¥
DR ERE TR ERNEADENE THRIA%~53.6%, FXH
ik K RSN AR B TR 19.7% ~56.6 % ; 45 fik B8 T (8 X 4 4 3¢
ENAALEHNETR TE42% ~656%. MEBEAZHETRS
XHEHRELH2  SWEAL BT REXFLE ST FE
NEFBEAHNASRBENTEAENE T,



Research on the Dose of the Tissues Located

outside the Treatment Field When Breast Cancer

Was Irradiated by Linear Accelerator
(In Chinese)

TU Yu ZHOU luying JIANG Dezhi QIN Songbing
(Suzhou Medical College, Suzhou)

ABSTRACT

The purpose of study was to determine the dose of the tissues which located
outside the treatment field, when breast cancer was irradiated by 9 MeV electron-
beam and 6 MV-X ray after operation. A search for decreasing the dose of the
tissues outside the treatment field was made. Clinically relevant treatment fields
were simulated on a tissue-equivalent material phantom and subsequently irradiated
with 9 MeV electron-beam and 6 MV-X ray. TLD were used to measure absorbed
doses. The prescribed dose of breast cancer region was 50.0 Gy. region-lymph-
nodes were 60.0 (iy. each exposure dose was 2.0 Gy. In breast cancer region . if
only with 9 MeV electron-beam, the dose of the tissues located outside the treatment
field were from 29.0 c¢Gy to 295.5 ¢Gy, when shielded with Pb lump, the doses of
the tissues outside the treatment field may descended 9.4%~~53.6%; if only with 6
MV-X ray, the doses of aforementioned tissues were from 32.0 cGy to 206.7 cGy,
when shielded with Pb lump, the doses of the tissues outside the treatment field
descended 19.7%~~56.6%. In region-lymph-nodes, with 6 MV-X ray, the doses of
aforementioned tissues were from 22.5 c¢Gy to 1650.9 ¢Gy, when shielded with Pb
tump. the doses of the tissues outside the treatment field descended 19.7%~65.6%.
If mix-irradiation (9 MeV electron-beam vs. 6 MV-X ray 2:3) was used, the doses
outside field would be lower than only used 9 MeV electron-beam or 6 MV-X ray

were used.
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BT REREMNE, BURETREMAMRBHTRFNES TR —. &
UNSCEAR 1993FAMMEHE, 7 1 XETHREKFERLSS, S+HANSERELE
TR A P R RT BR 12~ 16 AR, BN IR S REOK PR BHNM AT L6
ANiHE, 50~60 Gy 7 BHE 2 %T FLBE UG T NS U B, gk, MBEEHSD
THHRMEBOTZNB, B8 WABWERARS T B8I5HSHRTTENRESBIT.
MEREEFREAEROEGEE TERAKESEXRE, TEEEHTF RN T L
RUNT R4, DI R R IR B X W T I M F BB Z A, B3R B i At
. MIRBIE, FR-F RS ORI A R A F R AR, T
HFRE X R BN H RN RFERER R Fik, KR @S L
X R RO B A AL A T BRI T LR BT M R, MERANETRE. BL,
W AR T LU R RIRA E M S R R B AL R 9, FR B AR X L T T
TRNAABETGIT RS, NEFHESNDRES. EPaEEAaamSm, K
KE, KEARFEBSELHMEER NHBHENE, S TESAEAHNBELTERE, &
WP, N, B HEARHT ARE I T S | AR RS S R R AR, iR
A, HESMA LRI AR S I R e, E A 2 805 BB R R S IR R
E, XEREXMRBT Rra AN R RARER, BER AT EEENNER, &
ISR, FEBEEWBENEERE. TN BB B RmirE S A s
FHER BRI AR R AT FTIEER, BRA S SHBAME R A B I — DN UM, FEF
B A3 it A2 $ERK LUSMA 280 2 B 2L AT e BB, MBS S v R A
E, IRERARERERE,

L MRS

1.1 FEMSHAREH R A KIEE ( phantom )

BTATEREEEZAS L ITEAARRBNER SR, FbE T o17usn
SZMC—IVAY phantom $B3UH A BT U 1697, L ERHEN &
1.1.1 Phantom 4@k

UMix—Dp (EERSRELE. O8F. BB, Z8 08N ES) SIFEVRAL,
M3 (TEBRABRLE. AEMKRES) SMEFIE. BEAL, LE AUME (EE
T RFIRILED HBHERTA S URAK S BEFEBETE. Fidbtk 5 A MR
MREEL. HrEENTERFFREM+a2484E, ., phantomf) & MAHR TS
FEAMIFEELLEE AMNNESSEMETELT (WED,
1.1.2 Phantom F4FIUFAE

B160.00 cm, AE 50.0 kg, AEVUE, S 0LM. MiE. HECR, LBRETR
Va#net, FERE T F2.0 cmih, WE16MNBLUES, PERRIER N B BEASE S
R4 Hse.



F AKREMEAVRNEE. €788, FHRETFRELR

EXAEIN LN BN wrse e RS
i R RS p/em’ X" B g -
[EE(EE L 03 342 733
Ir 4 Ugy--103 336 742
Gt b o6 3.35 7%
i 105 348 733
THED 091 348 592
Hrr ] 441 023~030 327 707
L 100 334 742
Mi-Iip 102 336 742
M3 105 334 7ty

1. 1.3 R4 FE b Bl tphantom i BUY ARl AE 2 F A UFLARE R S TS0 T .
1.2 AREEFIEiT AT HERRTLD) R TLDRE
1.2.1 TLD
FTHITLD £ i B T B AL T SR R AOGR—200A LiF (Mg, Cu, P), H4%4.5 mm, |7
0.8 mm. BTN ZRIFIE, BRSNS RESEE DT I0%ATLDAL, & iy
Wl TRTHETT M2, AR N0.00, 005, 0.10, 0.15, 0.20, 025, 030 Gy, 4IF
A L TN
Yepp= -2.0953+1672.24 Xy g
¥s g =0.001253+0.000598 Ay g
¥ =0.9953
PR, JrREnkar. AREMEE K,
= (51010 B o
# 500

Yiiﬁ:—' -2.0953+1672.24 Xi’f']ﬂ
300 | ‘

300
200
108

L L L 1

0
0.o012005 0.1 0.15 0.2 0.2 0.3 035Gy

BT AR A B AR

1.2.2  TLDW#MEM
TLDME A E P EI—3778, IR &4 FIME 1350 'C 15s, BEFE2400 T
120 s friEE {FIEAFI--41HB P AR K, BARAE2400 C, B kHE1S min.



NEEH MR ARAFREAELRIE.
1.3 TLDHHJEIR

EXROEIEESMALNE S, B BR&GiK. BFRAR. OfF. 4R, HEMEAM (BLTH
A fSHE), ATRUMEBERM (LUTRTRRARIEE). AFLIR. 98B, Eit. EERRAM L
FEERA SRR, LIRE. THRESAEASFLHETLD, BHEI~4/, WHRBEEH.
MEMEATLDHZERRRMmMAN, KM AUTLDHE THEA, FHARSEMEHAR T
Bt LA vE B 5 B .
1.4 LG iRk HE

EH I FKD—2RE e e Mg R S, SR H9 MeVEL 7R K6 MV-Xt
“4, WOHEERAEMSIREKISMEERBHEF AN, SMIPILEFAE L. BRI
BB KR E L T . B R A M IR SR A e R B, RGTEFERN15.0 cm
X 15.0 cm, PHEEE (SSD) 6100 cm: XHFEEMPEUIRKEBRERN . SMUILE, B
PRI N163 cmX 6.0 cm, SSDJ3100.0 cm; X EEMEIIARBEXHME L TE (&
LI ERMHEI R, M EFmR 250 cmX 180 cm, FFRESILMEEE L. &£
s EEAANE, SSDAH100.0cm (WE2). LLUE3Sem, KS50cm, E7.5 cmfIihdt
1M MTFHRFH, HRETEAR TEONA, B FEEAEE 50 cm: X TXH4
%, FARFHREERERE T L, AR THEKELO ocm, ERFENGRNEER
Tphantom#B W AT RS EEM AR, A FAER EEAR AR, FRE. 0. A3LE.
MRS, BRMEFE20 Gy, MEBRKEDTIHRIFES Gy, WEIIRXEBHRT
M E60 Gy. L ERETRHEERTEE. HE (AR, BERE) PHER Fa i
i) HE R,

1.5 B
B4 2R M AT B O R EPTER A REXCEL 11 1T 8B b 78 .
2 # B

2.1 FUBREREATHEMACZHRIE (RRD
2.1.1 9MeVEETHRFEFIFFHEN

B RBH N — N B ERAER — R EEE L, AEAHZHOA S0 EhE 155
FHAMFTHAR, HABEFENNE,. FENEREE FREERR. ik, #£8K
B|NZH2.0 GyRESE, & TREFANAEGENFEKT401 Gytbfr FREEF L
FLAR A B F B K F11.82 GylRkBE, BRENEIAEAZHAREDEKR. BOMHE
W R1.16 cGy Ly B RHI B MA I 11.82 cGy 2R IK10.245 .
2. 1.2 6 MV-XEV£ A Sl D48 BF RUH

Ll FREBS AL, XS REFEMAUT AR SR D, AR EXZH2.0 Gy
HEE, B/MRERIR K189 Gy 5B AFIRMNAMES 2T Oy E{6.515, F—4K
HEERRASImAR., AR, AW, HERONBREGE Gy, RITHTFERERN
F#E1059 cGy Ao SRAMNZHEMNBEFBHANT RV T AENE LRI Gy, MERH

S AT MIARR8.27 cGy.
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2.1.3 6 MV-XE481E L FERA

WERHFMESRAN THKABEROS RS4RI SR, B TEES
Faf, PTLIEMIAREE, SIELATEE. A, KREES Sl A B4t THUEF R, Hata
X FKZR20 GYEFE, SHREXKNALARE, WHKS503 cGy. FIHRE29.26 cGy,
ORT13.47 ¢Gy, A7FLIR13.75 oGy SR BB B 240 5.
2.2 SRERETELAm T BEEMm (RKR3D

R OREFRE IR IME LR A A R 0 Gy

s S =L AEE i3 20

O aFRE UGN WBETYH  GTEE UM% SELTH  98%  MELTE
R&iF 30,75 42,75 157. 80 14.25 20. 50 82, 80 16.75 54. 30
Pikig 56. 75 143. 75 BT7. BU 29.25 66. 75 52830 52,25 209. 60

i3 53. 25 157. 25 404. 10 48, 25 111, 00 284, 10 72,50 164, 10
LB 295. 50 197. 75 412. 50 266. 25 139, 25 289, 80 85, 00 146 70

ShER 59, 00 206. 75 1650, 45 80. 75 166. 00 1321. 50 115. 25 744, 90

2.2.1 TRREEE

HEXERAEL., R ARG RE B b sMAAZEAE (P<0.01), EHEMFEF
WXTEESMA S A BRI B 94% ~53.6%; LLX B #HITAIMIDRBFRSE L TH
RURES, [S B R R AR RS AR 2 B FAK19.7% ~56.6% }219.9% ~47.5%, 04 4A 4
PO R, RS RIRET.

2.2.1 HFE#k

MREE. PR OB, GIR. ARERIBERR B THR KRS, S
H A A FRERFE R, ST TN A R8s 1 i 1T T ARl L B 5 7 R
ERR R . EMBENFEEI R BHLLARRRERY (P<0.05), S5THEMER
A, BB EX SRS EAAAANFN BT N E442% ~645% (RIMIELEF) &
549%~65.6% (H{FH LTE), R, HEAEANERELEXKRE, BN EhEmT.
2.3 BTREXHELLRRRS EHILER TG ITHE R E R AR5 BT

iR (Eks
2.3.1 AFEREEHLE

BU 2.0 GyIRETI, ¥ FHARBRMBERT FRENALE, V1182
cGy: BAEXHR2.0 Gy, M RERBRBHNEET LT TERNHOMEES2T Gy.
BRA LIRS, ol X TR BN =4 RESMERRIR & T 2 o0 i 7 3R M 5 = £ ISR s 4 21
fild, FEFEMELSBEAEATHNHERLT, MELRSTRESLA TR, XHERS
LBl EF, BEAR. ERRIEMEZ TR, Hua8R By EANaE, R2IFA,
2.3.2 FARREK

B TR X§RIGHRFERET, %WTH&Amm%WﬁHE%%mﬂﬁm%m
HETHEEMRD, BEIR. £, ZE8AR5N, HeAsnEEHE s
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LI 067UE BIEH sy eL DUEL 00TLID 8006 06 B £9°6L YR EL LD BB GZ B SZ LG ME 271 GO°STT ST GOl SBRWG @648 4Zes Y
TPE9 GLUE9 LATIS  SL U9 8009 G199 S2URG CLU1S ODCBY SZMK L IF UE 67 SLER1 CLFIL S0B01 SR DOL S9Tl6 G248 L9 Miykih
TRET 09 EYUT 4L 9T FBCAT 0802 ZLCRI O 00BL BLCAD SL9I ERUSD O UMD STAV CLTIE S90F O00BY GRTLE SECOE SL0 ¢TI
7l £ 11 T I 7 FXx z:1 £ FA I 7 Ykt FFHX o L7 11 [ 1:2 HJdTh

- Wt

cHHEX N Th wFHHEX M Th X it T
Ao BB SRR M BT TGN S B VXX LS iRl v




PEEX ST BIRT R BT, RZIRE. R X SRS T, SRR 4 2 R
PR oS X MR B A R A

300 o’

3.1 BIMALERHBESHESR

HAT, WARELROCHEER G R EAGALUREGE, B RE 8F 8 5
M, xRS R ARG AN, X i BARGT TT RE 3 2 O BN T #R7E
ARy . UNSCEARE 1993 A P M, HI10%MAITIR A LR IS t RN
Afr, BB ZIRERE, ARG SRR AR, BRI RS
0.0196M; Reimer§ A% T19784E kB, 7SN MBS TN BERYRBHEH F .
SR RERERE. 19854, Boice® AL S B MU 1677 A B W8 33050 1
M. BERERE. SLEE. BB, ORREBENER. ©F AW IR e,
RGNS B A BREIE R, IR, IR, SR, AR, Cunis
FARBAIBFIIBEBEL T PHE MRS SviliTF,. HAMEREEEL 18 A
R0 19458 10 12 Pl B R MR I R ORI, GRS E B EAAR S
FIFRS AT DB AE R, R MR AR EN. EAALTHRARERIE DD
FUMNFRRA R P AR B, 19829, Kraner® AR 7 A BB {7 4 MU BF 2 S I RO A
AL RURS RN ERM AN ZENE, RPESBERR 2 MV-XST 2B BT T
WOLRIMR G fA . SRR FUBR. IS 2N — MBS 5428, 76.2, 15.1, 121.0 mGy,
AL b FAR R AL A F BB R9.5, 289, 395, 37.1 mGy, FAME 4T . Beentjes
AL I98TER R T XColftyr 8 RIS SR AT XTI AMA L = L R B TTRE, 105 S, Bienik
AF] Fphantomi@ i3 “Co, 6 MV-X ST R Ir S S R R SHRHE e, RE SR b
FLBIE T IR AMA B B R R A IR, AN R B8 i BB A 1 B Bt BT LA
AN RS AR EARA0% ~75% . 50.0 Gy ik il B (H73 b35S 10.50 Gy,
HEERZIN0.05 Gyl M, RLREABATNLERE LE0.79 Gy, B#0.23 Gy, St
TIBMR R R, BT, REGHE AELL BT M BT, B0
th ul BARG 42 B SR A0 SCARIRIE, (B 5 8 phantom FGRF 58 T8 >, 65 b, A {RIERTF
A E]50 Gy b 7T RIBAMER T, SRR/ S AMA LG S B2 iR L.
3.2 BTRESIIMIALATH E TR
.21 EHmEt

WP RREREAGNRERT MR Ty, XHEMEE, DHGENEATIR
RABRBIRE. 9 MeVHIEHTFH, H100%FEFIE AL F1.5~20 cmib, £H3.0~
3.5 em#IRBLST, MIEIBE TR 9 MeVIEE TR RT3 R0 B kR 1220 5
B, MXESTREZNETAAERNEREN, AERERMITLTX—&,
TN AR AR ZBARE DT T RS G U, RO aTFRy
Bt EERALBRBARBITH EESN S —. mEREMLFRERRHEI mm
Fodd, BRLLRRE S LU S R 0 BB A L B0 B — et T B E R A
AR HE, FmMARKSAHN, 5T SRR R BT RSP, ed L
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PSSR T BT IR R . 0k, SEAMNNSUR R BRI ZARAT R U B . Hi 7ol
W FN A AL R R B S )L RN SRS —RIREG S U R A e A
WK X 54 R MV R L AR D H TR, TRAEREETRLY
m%&w&ﬁﬂmﬁﬁﬁi%&ﬁxﬁﬁ:@%ﬂ%ﬁﬁ%ﬁﬁ%:%%ﬁﬁ—ﬁﬂﬂ@

COH A T8 Me VR EBT SR IR A B UMLK AU SR ML 38 METIAE. TuEss. PAS.
m& 1R o 2% e dh A L IR PR B, T BB MUE R i TR M KM E AR, X
MR AIEE EEEARMFG ARSI AR E TR AR Yl XHRE
R PR ACT R T F DAL BRI R e Tk ) LA AR R A SRR

L R ERIEW SR, 9 MeVHL PR AABNA0~45 emfr, RIREDANE.
(Rl 47 BB RS R A §E BB AAGT B F R P RS . [0S RIB SRR S,
Eﬁﬁﬁmﬁiﬂﬁwﬁﬁﬁi%ﬁﬁ%qEﬁﬁﬁﬁim&mwAﬁ%%M%ﬁ B #5
PEAR R AR X, BFTBESNFYRERERY fHERMN 02— T
9mw%r%%ﬁ”&ﬁx%%%?ﬂ%ﬁ%umnﬂﬁﬁ%%%%j& ‘R F~b-Z-F
HEW. At s AT, ZRAHEIFYREELE TR ERAERTHRABEE, 27
O MeVHI AR £ AV TT4% ~ 5% FIREBAE B AN AL A IEURS . AT R (A
4220 T, -iK2.0 GyRTHLF R A AR T8k £8.08 cGy, /I AFT B T REEEM
4.04%, RTAEMHEATT TR FRBFEZAN, Fimmul DO A A M7 ki - 9150
W, XL AARHE RSB S . 3 MVIIRY: XS24 4 B8 - /55 2 LA BB R
P& ATRRUS, XA AMI R T 2RAGRE. EF%L%TE%%M H IR IR, 5
Shoo 1B LA A B TT LR SE R R R 2 - R %%Xﬂﬁmmﬁ%
T (AN R R AT B R BT, 2 IRER, PRIk T Hﬁdéﬁﬂ’ﬂﬁé}{yk%%&. Ao,
Wl SRR A B A B AR T R S B T At £ 4 ﬁ%wﬂﬁ,ﬁ%ﬁﬁwﬁmmﬁm
O MDA R A T RF N SO SRR L. AR WA AT R R
TR EREFRN), JE HARMAARMZRARFAETHESMER (P<0.01).
3.2.2 [HBH

PR G, MR ARSI SURME RST R AEREDN bR
CP<0.05), PEBHESTREAR G . W £ AR TR A TR, PAOA PR A) LAAT AR A R A
PR M R ANBE ST, FART AR SN A AR S IR R B 1R N U .
3.3 XHTETER SR LR B TR
3.3.1 ENas

DB P R R R A RS R R F R X SR A — R P8 ﬂﬂ%
3 al FE T R AR AT Lk . X%%ﬁ%%%mmm%mﬁiﬁﬁauhnATﬁ
AFLURHSET SR, T REGTER, HAEARE SRR &R 4R, R REE(R T
ARG S, ZRIKNTTE, %Wﬁ%%iﬁﬁwmﬁmﬁﬁm\;E%m R,
T REfr AT ST R BB PIEFTER. 6 MV-X &AMk L. FEEESO conFELL
REHE10.0 cmEE B HEEAERE S E20%..85% . 66%5, XL, X4
TR AN — LA E RS0 Gy, MHEERL2, HNNE RN
B2 — L EE AR E2 4 <Gy, FRAEEAL9, BT X ks RS AR R
AT . Ll A X SR AT B A YR, XN MSALKNF RS, NEER
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% B &(P<0.01).
3.3.2 Tk

X ERAMALIE G R BTRR B AR, AR AT W R A AR A L ke R B T
%, XES B S EEXN X BEAL AN, B0, HHES, FEit X5
MBI R R B B gl BRI 2 R T AR RN B k. HIAZE Rk, #
HHMAR T BRI R R a2k, WS, A0SR, 07 0L d
BRI AMECH R, P, BAEEOSCRH R AR URL, LRSS BT S5
R AT R EF A S R R R A
3.4 MENESWEY

KR FEEETIRREZ BHREMER, MURHE RS XSRS RE, X
B i it S PR B i (6 ) i TR PR SR 1 B BRI« D B Bk B B S A ) X ST R PR TS
FEMFERNLH R ASEBEHRR 9, ALK A B AR R T S0 R /> 3 s
ST PEAMARMZRE, RN ARWES AT R, NRATTLE L, Wibhisg
HIA R E P R BT S BN AR MAERRKER T 2E(P<0.01). &
RHUF RS X 8423008 & tLHIBN20.0 Gy B RS FIE. 300 Gy X § & mat
flE (RPAMPIRE ., SMITREFR H150 Gy) #HITHRS T L AmE B FER
ST ERANF AR E AR, EMAFIELNFE19.8% L542%, FRsF X 548
SRR ARSI AR, L. 8RR, GREN A S HIEK289%. 264% .,
242% . NN.4%. MAENFGTRBENEEHEARFE. GILRAF S amER b £
A MU BRI T735.5% (ERMASIVTHEA, REHEF&: 908, O, 8
B AT TEERR R L AR X SRR BIMB(R42.0% . 454% . 64.0% . 304%., i
U X RIHERE, MR RIBN A E3.T%. 262%; 404%. 44.1%.
56.3%. 262% . MW RIS XSG, A XIS TR, ffl X &t
SO B B0 O MO 5 w7 LA A%t B 0K B 4 43 M L {0 ] — e B o S SR A 41 R 5 R T 7 )
by MR FREXFRBR AL A3, XX SLHATHEERENS R EX hfk
FIFER R
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