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R ER ST H & mES 4 89 MeVE F X 16 MV-X 4t 4 2
HLPRIE ST BT AN A AN T EBAE, FitE DRI R T B |
EW A%, AEREAETITRIBENEFRE. FoEHIAR
FRPABRER, EBILEEBHET, ATHEZHERRERN
E50 Gy. HESREREBEHLENE Gy, BRBH2.0 Gy; XA
GR-200A LiF (Mg, Cu, P) TLD, ¥ TLDF B TH 4 4204
LRBEFERENEMNE. EHEEFRE, D9 MeVE FX &
1k PR A B, BRANA 25 B R29.0 cGyE|295.5 cGy; L 6 MV-X 414
B0 B Bt Et, BEANE ZF| B A32.0 cGyF|206.7 cGy; TEME B KX
B, 6MV-XH 4 P8 47 B ¥E 404 R 7 & K225 cGyZ|1650.9 cGy. M
BRKTERFREROBIMEFNETHRIA4% ~53.6%, X5
Lk RN RN BETHI19.7% ~56.6%; M Fik 7@ X525 %
AN LK BT T H442% ~656%, BIBEBHRAEFES
XS AMBREL A2  3HNBHILESHE TR XHEEHTELE
NEFEANALARBEANTEANERE TE.



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 Juying 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
wére 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 Gy, 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 cGy to 295.5 c¢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 ¢Gy to 1650.9 ¢Gy, when shielded with Pb
lump, 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.



AL

Al 3

LR R W B IR, A RIT RXT ILRE BT WRITNAE R TR —. B
UNSCEAR 1993FEAMMBN, 7 | KETREKFEZLT, AT AOSFRBAR
FETUHEAT TR B IURR YT I 12~ 16 AR, 1F08 T 3REST (REKPHRIREAN M FE3.6
ARUM. 50~60 GyHIFIEE X FLARREBAHATT A R FIED, E4K, BEEHAS
FHEIERKTZNAH, BRELIRERARR T EEB I ENNSEEEIT.
IER AR TFREANGRGHERBTIERRESAERE, CEFERA TR TERE
FoP R AR, DRSS AR AL X AT AT I RO T ERINARE AR, SRR R E
M. BRELAMET S, TR T R R AT IR R SR X IR R R A R AR, T AE
MR e X LR N AT Bub R LAV R BB REARE. Rk, WA EEREFHRY
X STR R A B N FLBRRE AT RO T TUL R AT R R, ABRANEFRE. B2,
Hi B AR S B TT LA R B E MR BN BB AL 0, o B AR T X L N
TR EREHETRERES, AZBERN SRR, KPaFBrasnnZr.
Kb, EFAREERELHEREXANBNFE, N TESMMAFNERXETAS. &
BB, N BT EAEE ARERIBOR T 5 BB SRR AR, &
R, $EAMELARIZ AR ZBIE NGB ET. $ESMA L R BARR b IR
B, REFIEXIMEBUT RSN AR EWE, MERABRTEEFHNEK, =
SRS R, FEEYWEENEFRE. BX BB G # R RRMEHR
RIEE R bR R A R TR, BN AT SESMA AR B 8 F L — N EFRRPEY, JFHER
HRAT 23046 AR RE DX LAAMA LR 52 B8 77 B R AT BE 3th B 2 A A /KT, AT BARAER R S 280 1) R A
HE, RERANETRE.,
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1.1 JEH5BEAFHIIAAKER (phbantom )

BMTFATHREREAS EHITHRNALRBRNETAEME, P& T aTuHEn
SZMC—IVE! phantom HERLHE AFATIBO EIT, CEERNE.
1.1.1 Phantom 40 AA1 K

UMix—Dp (FERYRELE. A, B8, ZSHERNRES SIENREL.
UM3 (EERSERZE. AWMAKRERES) BEFE. FH4ASR; UE BME (FE
IRAY RFARILED) FIEIMALR; URAMFBERESENEE. ERME S AMBHNAR
MREEE. BFFEENEXRFFES+48A, HH, phantomfIZFNMARBENH
FTEEHEFFEEE AMNMALSERENEFERE (LD,
1.1.2 Phantom HI9MHFAE

B #160.00 cm, FE 50.0 kg, AETIRE, Ak, MAE. MEB =B, LBRETH
TUsidE, FERETH 2.0 cmih, WEI6ANALRS,. HENAR RIS T RILRNE S
CEal
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AEBEMEAHOEE. BFER. SRETRMLR

. A A pFa g IR R 3
IR MR g/ em’ X107 WfH g z
B4R 41 1.03 342 733
LA 0.99~1.03 3.36 742
ST 1.06 335 7.19
BT 1.05 348 733
gl 091 348 5.92
Jiti 4 4 0.23~0.30 327 7.07
K 1.00 334 7.42
Mix-Dp 1.02 3.36 7.42
M3 1.05 3.34 7.19

1. 1.3 SEETHE o LU ttphantom 40l SRS B A 20+ 2o (W FLARIB AR J5 180T
1.2 ABRXAFEIT CUATEIRTLD) R TLDRIE{N
1.2.1 TLD
BT I TLD £ B S8 I T Bh AL AR e ) FOGR—200A LiF (Mg, Cu, P), ¥4%4.5 mm. /%
0.8 mm. FRAEE ZRIFiE, BONRNBIEHS B D T10%MTLDA, ¥ ElEmfie
WS FrEATHIEZIE, ZIEFE H0.00, 0.05, 0.10, 0.15, 020, 025, 030 Gy, Xl
b TR N
Vipw= —2.0953+1672.24 Xy
Yy =0.001253+0.000598 X
r=0.9953
SokyiG, TREROL. TR LN,

600 - ) ;
£y . g

# 500 + Yliﬁz —2.0953+1672.24Xm§ i

400 r
300
200

100 | » ;
; : i)

0 1 i L 1
0.0012005 0.1 0.15 0.2 0.25 0.3

Bl R EARE TR

0.35 Gy

1.2.2  TLDMEEAX
TLDW A A EFEFI—3778Y, M T#HE135.0 °C 155, BEFER240.0 C
720 s fiEd. FHEFFI—LEKPEAE K, BKEE240.0 °C, BAkBHATS5 min.
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1.3 TLDARYIRIA

EROBIFESMAL RS, B RS, FRB. OB, G, AREMERM (LUTE
FRATERE). ARATARBERM (LU TFRIRRGRTERE) . A3, PB. L. ZAEMEERM (UL
NEMAERRE). LEE. THRREASLAMETLD, SLEI~4H, RAMELER.
BE&MEATLDEEERLREmS, HMMATLDYE THEN, HRAASHSHMEERS
B LAVH BR 2= B AR .
1.4 1EHELGE REHIRSt

FHITTFKD 2R EHB FELMERRS, HEEHI MeVEFHR K6 MV-X5f
%, RETEFEAEMEYIRKENEEREEEAN. SMUTILERSE LT, 256w
EFIRRIEMSE ETE. BFREMBVIRKEKHEEERNE, BEFHEN15.0cm
X 15.0 cm, YERZEE (SSD) 4100 cm; XHTLRIEAMEVIRRK KA. SMUDILEF, M4
FFHEIARA16.3 cmX 6.0 cm, SSDA100.0 cm; XHLAEMBES|IHRXIEXHAYE L TE (&
AR ESREE), BRI G25.0 cm X 18.0 cm, HHHHAUEFEET L. £
fis EEALEE, SSDA100.0 cm (ME2), LAIE3.S cm, K5.0cm, 7.5 cmfl4iEREE
TR, XTBFR, MRETHRATETGZNURE, B T&EAER 50 cm; T X5
£, (PR HEIREE T KL, BRTEEAER0 cm, BMFRMNERUEES
T-phantomAHZ KA 28 FRAL e, BRARPFROESS T EAR A, BRI, Ol GRF.
M. BRESNFE2.0 Gy, MBYIRRIEBEITITRIFIESO Gy: WESIRKIBHEIT T
IFE60 Gy. LAEBEFHSAERILE. B4 (RHRE#K. BERFRD rER T 953
1T RS,
1.5 R

B AT R B A AL 2B IR EPTR {4 REXCEL %k {43347 $038 Ab 2

2 4 B

2.1 FBREARRRITHEMAATRIIE (BF2)
2.1.1 9MeVHFREHEFRL

L R B AT ) — AN PR BARIE BAEE] —REE L, RAL[ZHENOAEHEH S TE
FHAMZEAE, FHEERENINE FMEREZR, EEBERK. Bk, EEX
FIRZH2.0 GyREGE, MTHREEFANNALEGBREMFREKTF401 cGytbir T B EINE
FLARBZ AR KF11.82 cGylkB %, BERENEIAAZHRABEINEKR, &DAE
HIE 2116 cGySBAFIEM A FL11.82 cGyHZEIX10.215.
2.1.2 6 MV-XH5t4 M SMUILI LR BT R

L RS AELL, X ST R BRSMA R TR A 2 E R/, X B IRZ 2.0 Gy
RS, B/NFIEMIRRELSY Gy SBAFBIMMIES2T cOyHLLMEN6.5E, F—iK
HEEAREARMLI. AT, 4. AEENFBKRE663 Gy, WHHEFRERN
2 210.59 cGy k. $ESMZRUBREFBMNASREMLTHROAIRTIO Gy, MERH
— B HIME8.27 cGy.
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2.1.3 6 MV-XSt& 81 E NEF IS

BEEFHNEMEN THRKAFKEIIRX BT RFENEENBAR, dTEER
WaF, BTLAZEMNRGES, BIEAATEE. oM. EREEHoRAHS A TRERN, i
FEX B ZRN2.0 GyRE G, IEEXMALREE, WAPESS.03 cGy. FRME29.26 cGy.
OE13.47 cGy. A FLIR13.75 Gy HIZ B H B M.
2.2 (REEELRWHBRHER (X

£3 SRR ERHMA LR B B A 00 cGy
s T MR F#& Bh R
BFREF YSF  SBRLTH O RTFEH  UR® O BELTH RF O #MBLTH
PR S i 30.75 42.75 157. 80 14. 25 20. 50 82.80 16.75 54. 30
AR R 56.75 143. 75 877. 80 29. 25 66. 75 528. 30 52.25 309. 60
ALAE 53.25 157. 25 404. 10 48.25 111. 00 284.10 72.50 164. 10
HILB 295. 50 197. 75 412. 50 266. 25 139. 25 289. 80 85.00 146. 70
] 59. 00 206. 75 1650. 95 50. 75 166. 00 1321. 50 115. 25 744. 90

2.2.1 FAERF#

HEFRML, AR RRAERE SR DENSEAZTRAE (P<0.01), EREFHEF
FHXTEESMA R P AR R B EE 04% ~53.6%; LLX BT NAMUYIR B RS T
HETEY, FAR R HE R ¥R ANA R FIR 5 BIFR(19.7% ~56.6% & 19.9% ~47.5%, $ESMAL
PR BRI AR, R IS R AR T
2.2.2 EMFR

ARdRtE. HRER. ORE. GIR. SRSENBERESH TREKEHENES, B
A e RRCRER 5, MO LA 234 0 4 R 38 B it AT TR R 5 PR 5 I i
R RS . BEuEHRNFE RN BICRAERBSRY (P<0.05), SEHHEER
M, EWUEX FETESARAF BT T E442%~645% (WHIMDILE) K
549%~65.6% (BB LTED, FF, BAALKWREREX BT, FRAEHRBIT.
2.3 BFERSXHFEZUARRMESHLFIUEREIEBHITHNERGNVPEAHENT

iR (kD
2.3.1 AREEEHE

BAEE T R2.0 GyRER, EAZRAEESMNBELMTHEROLIR, H11.82
cGy; B4 X §£62.0 GyRAeT, HAMZRABRANBERM T HRNKARES27 cGy.
RrAi FLARSL, BAGl X B £R R A P2 A SRS MR A B3 & T s el b F IR B = A O #E AR 2R
Fleg. HEGE—HELBRNABEAZNERT, MERBFRBELEI TR, XHRES
bl b, AR, EMFEMZ TR, HEHASHEMZ FAREY, RZIFR.
2.3.2 HRE#K

MEFR. XERYARZFEN, SHARRS AR ESMAHNENZR
BWEARREENED. BREILR. £, £ERELN, HEHENEMES T REFIN
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X SRR AT LT, RZIFR. X XS ERPAHIRATRT, SEAMAR R Z S
Bl Hs 7R L5 X R B BRI R T LB K

3 3t #®

3.1 HIMEARRFIBESRERR

HAT, WREAXLHTERGIT XA LSREFIE, B SEa e 1nm
MR, TXEESMALAMNZRABERX O, 30 BEN TR NN XN T 88
WAE I . UNSCEAR 19934FE IR & P68, H10% MyT A A< KRN
N, BRI RARME, BB NEA TR, BRI NERRE
0.01%!; Reimer® A% F19784E &M, 7ETIMM B TR E P HIBHRM TR,
MR B E, 19854, BoiceFABET EIVENBE AT ABFTARAEARB A
MR, BEpE. HRE. . BEREBEOHR: &6 ARERMI B RITE,
RS BT RSN E REBNEERE, MTEE, S AR, ZKILBES: Curtis
L NRIFTISFIFLE B ES P HRFRTS svidiria, HALRKERERLEREA
B 10.194%E 1012 131, 25 R EKRAITERE hE CERIE, G AEE HESART
PUESTRATE AR, XNLFIBAINREER. MIMAARRAEEEIZER
FINFIESTIT I THEZEAEW. 19824, Kraner¥ AIE T AR BN B2 AREH6E
BLHARNN R ERAMMANZHMNE, HPZREFEXRES MV-XST & BT
ERAMNRER SRR, BORER. FLUAR. SRR —LRE SN 428, 76.2, 15.1, 121.0 mGy,
ASL U 25 RAR N AT B RIS, 289, 395, 37.1 mGy, BAKMELLEEIT. Beentjes
2 NAE19874E IR T ©CotRyT BT BT AR ST X IBAMA R F= AL I B 5Tk, 10%Ef5, Bieri%
AUl HphantomiEid®Co, 6 MV-X ST Ir S AR B ST EHTRE, REK BB
FLARE T BT SR LR 28 B R BRI, AR TR i HE S A B SR B AT LAAE
PRSNGSR B TRRA40% ~75%, 50.0 Gyfiib I8 B &5 LB #AZR80.50 Gy.
BREEZHE0.05 Gyl ¥, ALK IAMFERAINSE RE LH0.79 Gy, B#0.23 Gy, Sft
TIMBNFRBLEEE. BT, REWAEAERLOABEIMNAZHEFAIBOHR, BA
WA ARG S XA MR IRIE, E21&Bphantom IR TR D . SShr b, ERIFEST
XIRIE RS0 Gy FIEMBRT, REMBITEREXTEIALRFZEBRERWELX.
3.2 BFRERBEIMELKN T B R
3.2.1 EHREH

HEREREABANERE — XN Ty, XHRMHE, BIHERKNE TSR
FHAREKKKE. 9 MeVIIE TR, HI00%XFEEFRBAERBET1.5~2.0 cmit, £33.0~
3.5 cmMIRESE, FIBRE TR, 9 MeVE FIHRA] LA 1R FEM 4 BF (R R ik 2 10 AP
AR, WX RBETRNEENEFRALRERNEER . ELRERBELTX—&, I
TREHANERENZBHERBE T TENEINLAMILBRAR. FAEFRE
X4, EERANABRERGRITHERFE —. MERXRTENRFRERLRE3 mm
A, FrULBREZE DR BAREBER S SR BB E — AT B ERA
HEME, FAMAERKNAR, b T BB FREFMEPAERSEN, ELH

10



RSN T & T TR . [H2, EAMALKRRZ IR T 2K EFIE. BT R
WEBT A IR R B BRI T LU F LA — B REGSEF REEU st =4 m b
WP E X G4 RMILKETR AR FIR DB A B FR; S RAXESHE RS
L3k e BT v S A RERE T P AR IR R X B9 2% DR WIS AR EU 8 RAMER — S A0 &
TN T8 Me VAL F K UIAN A B AE WL SR A5 sk B (B 38 . HEF SR, i ueds. BROR™.
PR AR & S A P A AR R R, MRS ST RN EKMERRE, X
B AT R R E R T RSN AT AN AR TR —E A ED ¥, ZMEA
SRR AL I rh B AR XA LR E TR E T AR AL R .

A F R RIS, 9 MeVIB T RAFAAENA0~45 ecmf5, FIREIAHE,
Rk, 7 T EERBRMALARREEEMAAS EH T RPREAE . BB HRERER,
MR AR AR R RS R BIBURST . PIBEST AN ES A B TFMEER, HE
WRBRTFHERDAEX. BFEIBENNPHGEERRBEFRERN =42 — T
9 MeVHL TR ¥ UL, IR X ALK EIHREE N3 MV .. BIBUEH K- M AR F~ b-Z-F
R H, P s REH. ZERBEMENERRFTH. ERAFHTRMNER, SitHE
9 MeVII AT H T A 4% ~ S % BB EFH AN S AL AT BUR ST . AL R (R
#2) F1, —iR2.0 GYRI R FIRBEA A MM FIETTHRZ8.08 Gy, N ASTHFHRAEEN
4.04%, BMTEMBRXEMTHEFHEGRZ 45, BT LUA N ZE 0 F5 & ks T8 805E
g, XL EARMEE NS RMAYE. 3 MVBIRE X ST A BB L iR 2 LUA B i 2
& R0, X RN E FENA G, LERLOMTFAEEANENRE. 7
Ab, i RAEHE AN BRI DT REOA LR~ E — 2 HFE, BRXEIT AL E
UM A BT SR B ORI B S, RN, R TR AR 2l 88 B A LA . O
HE L GBS B B BE B oy T S M BT AR L A 2R A ST AR R, AT R A T (9 4 A e
O R AN AR I R RIRAE TRV T RN U e PSE FE# . AR IR HI RS i 4E R
MM EREER, FFHARALNZRABFEREETEENER (P<0.01).

3.2.2 PSRk

PR G, AR BT RO ST A B R 28 M B SRR T B KRR R B
(P<0.05) MBS RUT BT RRAE . W AV 3B AR vR B MO R AT, RO RAS AT LAA 2 7 i 4
RIS AER Sy, PR SEAMA SR A S I 2 Tk RS .

3.3 XETZk3T$msMBLIR T B ST
3.3.1 EHEBS

IR E R B FREGOEG RN S X RS —RHEERS. %R,
B R HEE AR LSk, XSS RIERIREERA U NI E: —
kAT S RS, BT aERESLAEN L, AR e el
FAIEE: “RENEUTE, BB E T EXREERMEALR ~ERm, Hit,
E T BETEAE B U R R R ST E T8 6 MV-X TR AL, FEEES0 cmiEE U
KHiE#£100 cmEE M B MEEREREDHIE20% . 85%. 66%!P, KL, X4
LR R B AR AL AR A R3.0 Gy, WHAEER12, HNKBFHITEM
AT — AR EE24 Gy, WRAEERLY, Ba X HEERANRLIHRNE
XS, GEFRNXHFEOFEMLN, XFENETBALAMMETIRK REER
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5 B #E(P<0.01).
3.3.2 Rk

xTHEAM A LR AT B STRR A = AN RUES, 4 o U T R AR BV Ok s R AR R
%, XEHoENSTENEX BRARSERE, BEE, FRHEES, Fit, X5
DA R R X B B MR PR R BUN & RIS AT EESNA LR R E ek, IR MRS,
HRIHAH T E RN A R8T, mAHEMERET, XTIk, &7 LA #
SN S, R, BRI R AR BRI SR A, B R BF A 4R
ROSUR EL AR R AT BT AR AR I R RO R &F
3.4 BERESRS

R _EZERTT SRR BRI BB R, "TLURAEFRE X HRMES R, X
B it 6 8 4 K] 8.6l {5 FE) b 1 SR PR T S A0 B BBk DL i FAR AR R B i Y X S 4 IR T
BEMREAR RN AT RR Y, A8 B R W R b FLUAR R B
ST R AR R AR, RN XA EWEEETT R R NRATLUEL, HRgs
KA FRIRITRE & LB LA R B B R RSN RSB NF B WK =R ER BEWP<001). #F
KR Y XS 23R & HBIEN20.0 Gy TR ST FIE . 30.0 Gy X S &k &t
FiE (KPR AMILEF. SMUTIELEF& 4150 Gy) #ATHE ST LUK S aifi A b 7
FTETREANZ A ER AL IR LMK MEK19.8% 54.2%; i X H4m
WATEEANZ A B R AN, O, BRR. GRTE AR 550 PRIK28.9% . 26.4%.
242%. 11.4% ., WMRIEFFFE LR EHAXFER, AFENFE AN 7
WGBSR PR T735.5% (EMKE M THRAN, TEHERER: HE. L. BR
AL AU EE A7) 2 EL s MU X BT 4R BT B 5 Bl PR R42.0% . 45.4% . 64.0%. 30.4% . TR
T X R HAEZER, W EREROEMESNAE31.7%. 262%: 404%. 44.1%.
56.3%. 26.2%. MM ATUABHIXHERNE R, ExILAREET R MATRY, R X i
SO 1R VRS B T LATE S50t PR AR 8 A4 B 3L P A ] — e i e B T BB A1 4 2R i L & 7
H; JEFREXHFRBEHAN238, FTXFLEHITHREREOAR /T8 F K
FIFE R R -
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