R ZE
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4 th — X (R X 3 SHBEFRRAERED BER — = ( ERS )
W R E B (REL2SH#EFFREMREY 5 —) 8 K IE F ( E )
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radiation therapy planning, radiation field, MRI
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MRI IZEERREAR D 2 > b 5 2 D MRREICT <
n, DOEBOKEIZE T 2 EGEIES NS T
O, MOBRICBT2RPIELETCERR
modality TH 5. BEHRIGEDOER T, HiEk
2 & 2 G E R O FrE L BENEAR T
H57:%, MRI 13 IRETEF D&% ED?, BEHMTO
B 2 POWRBEEIIC B W T EE B AR A
5. %7, WREBEOKRABZICBWT, M
REE « FREE & OER O 2 RET L7
HEDHLNDZ YETH MR EBDOEAL
3k, MEHRIGHE N 2 EEROIGRHE 2 et
LTw3h, SEIFE S CBNFRECE TS
BRI OWTIHRET 3,

XER & T3

MR, BAE E T2 MRI 2 v TIREFRE
2o 72 12 BT, BxBE 5 6, Aie 3 61, Al
W26, LNREERE 160, IREEE 1FITH S,

{# F3 5 & 1 Siemens #: & Magnetom M 10
H %13 H 15 T, {BETEIC I spin echo 1T
&% T, BHFEEGE A, EEEREE TIEEE
FA® shell % > 2 B8R T, head coil NIZA &
VDT, FHRER, MEFEEE scan & FERIZ body
coil Iz L7z,

BHIE, ERDXMRY 2 2 —F B L UVCT T
FTHE & N7 BBETEF 28, LB D+ 431 target
area FZATWAHE I 0% MRI 2V THRER
T5ZETHD. 207200 MRIIZRE E—2
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WCIEEZE CEEL RS L0372 slice 23E T,
BRI ZDFEIICBITEZRESIZH61LUD
HABLTERRL, TOMEZEREDLE S, E

Fig. 1

Positioning and fixation of the patient
during MR acquisition ; completely same
as on radiation therapy. Photo shows an
example of a patient with head and neck
malignancy.

BOIEDY 25 1slice THETE2WHEIX, B
D slice DWW TRIROBIERTTD . ZDHE
EFIEIIRDEBD ThH S,

(1) BEEMOBRELEET 2012, &
BIFL R CAFER T —7 VR, EEIES
D B3 Tl shell TREE L beam pointer % f\»
T EFAET % (Fig. 1).

(2) EFicRELE NI BREFOLI—F -1
v—=A—%EL. ZOBORKEFIIRENICHE
B slice HOEBE BT 2 A& I1TR25 L
SIIHERLTRELTBL, v—»—FHERD
F=A%7I72F v 7 BOERNFHRICTEL
T2 DEFIAL .

3) wmBRIEFEE SIS FEEHE T
slice 18 10 mm CTEFEHIIZ scan T3, I —F —

Fig. 2 Procedure in determining a radiation

field on CRT screen ; (1) markers put on
the skin are shown, (2) the original radia-
tion field is made by drawing each mar-
ker, (3) only radiation field is displayed
on CRT by using subtraction-software,
and (4) the radiation field is superimposed
on MRI chosen for the maximal tumor
invasion.

ZAERBE  HEM634F 4 A28H

RIRIESERsE (FT632) RKEM=BIT200 KE X 2 OWHKITRE BEHER SH—x
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KEBEWETXRTOY—H—230F L E—FHE
FiehzLRBESZVWOT, €0~ —7h—»
RRENZ ZTHRE2ERTHEGLRT 5.

4) Zo~—H—EREIELVBEEFORI &
F£T W5, BRICER 572 MRI % sub-
traction I & > THETNIE, Z DERENZ 1T 35
2 R EEOEREFSHEE S TW» 5 MRI
REhREbYE 2 LEE - BEBFOMEBERGRE R
TEGHRNERT 5 (Fig. 2).

(5) ZOHE,CRT A2 Y —> ETOEBGML
IV 72 software 1, ZEE ICNE S W - BEE
Db DS EAELE TH IR L 72,

o R

P fE % 5 B, LIREERE 1 HloE 6 i
sagittal {&, FIENRE 2 B, IiE 3 4, IREEE 1
FlDEr 6 B coronal % b & 12 U 7z [RETEFIR
AEToMk., TOME, BRYICEEL TV
SERENLT O 1H, KL D5
B, ZEELEho7b0H 6 HT, 12 6% 64
S DREEHEIE2{To 72, KD 4 Bk
PGB T, T NTRERERIC B 1) 2 RETEF gk
BEAEICIER LTS, Y 2 6% 1 ik
RERIES T, SEEBO FRETEF LG & BEANCIER L
7z, b9 1EIEIREEE T, BERIOREEES

BEHRRERICB 1 5 MRI—REEFREICB T 2 FIHE—

FIZHER L T3, MO 1 F1IERE RS
T, RA~OENESZEL G TH 25, K
BEHOBRNABT TS TH o7 2 L p3HBIL 72,
ZEHE 755 o JEFITH, MRI A irradiated
area & target area OBIR MR T 2 L TR
THERTHo7 (Tablel).

Fig. 3-1 A 80-year-old man with large cell lung
cancer in the right upper lobe: p-a
chest x-ray film showing a tumor in
the right S! severely invading the apex.

Patients with Radiation Therapy Planning Utilizing MRI

No. Age/Sex Site Diagnosis View Correction
1 49/M skull base epipharyngeal ca. sagittal as original
2 63/M brain glioblastoma ) added
3 37/M ) pituitary adenoma Vi added
4 4/M ) pontine glioma Y added
5 52/M Y metastasis ) reduced
6 49/F ) gliomatosis ) as original
7 30/M orbit lacrimal gland ca. coronal added
8 80/M mediastinum esophageal ca. Vi as original
9 82/M ) ) ) as original

10 80/M lung lung ca. ) added
12 76/M ) ) Y as original

H#EESE Vol.8 No.1 (1988)
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Fig. 3-2 Coronal MRI with radiation field on
CRT: (a) the original field failed to
include the mass invaded craniad, (b)
the final field is determined to cover it.

CEF) 70REN ARE CKHE)
Mg LA LR A2 EF e T 5ERT, M
XA, AR E S, CRERESED N
7z (Fig. 3-1). Lhisig#iRE s 5w, CT 217
o1, EANOERGHENITHEETDH > 7.
BANCRE LB E 2 MRIICRR L2 OB
Fig. 3-2(a) TH % 3, EIEIX Fig. 3-3 2R 7 &£
5 W EBEOBEEANDERDE» 5 2720, RET
B % Fig. 3-2b) D L S WEEL T,

s %

MRI O BEHREERADIGH & L TRIEEFOR

Fig. 3-3 Coronal MRI of right apex with (a) T,
-and (b) T,-weighted image; well

demonstrated tumor invasion un-
expectedly to the right brachial plexus.

FBRXEHATH? LT 5MENZ BN, ZH
5 RARENEFEOHHEFEICIT SN TS VD
BAEIHRELTWS, L, ZDOM»OLEE
FARBEEITI 201213, EROMEUEDE
BEME> TW LB, MRI OFHEIZDWT
LR ZMZ T BENH S LBbhn b,
SEORFICAVSNL1.0HEWIE1.5 7T
2 T DBEE MR EB I BV Tk RIF2EHH
‘Boh, & <ICCT TIREREHOEEDS K
THoRBEEEY, EEEMES, MRz
BT 2 EES L VBRI SN, 208
12w 5 coronal B & U sagittal © MR B
EEME - BEFROEREDOREECT INT
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W5 IE A, BEHREROBEE E— L CERT 2
HOEBRTH 2 Z & HERVE, ZIIHE
RIBE D target area ZRFET 27517 Tk <,
“organ at risk” DFESE 2 TR & RN NES 1272
DTH3,

WRETEF R E O BRI L FIRE L L TR &
SEND S, (1) MRI BT 2 EE &« Bt
EYOMBEREGR,SY S 2 —y 3 YXFEHE
WBWTIEEO SHERM 2 HET L, BEENHE
ENESDERETS 2 H1EM, (2) HEEHEH CT
DIFGEELSE MR OZh e —5 &%, FAIL &
51z scan LTWL 2 TMRIE#RE CT 2 k&
3 BB EFREICER T 29, WhIXEEN R,
(3) MR &R IC EEEORFFICEbE T —
h—RELHE, BERBEFTONL, XEIIIC
FEAKERY v —v— b+ (PVA) #F]HL T,
INEELFHE%Z scan T2 2 L THEHELTOR
HEOEZEA D, R\ THEL MR E§IC%
AZENLAFTEET 2 FErIREshTw
%19, MRI ICBEE2SEFICKRETE 2 HTIE
BEOHABENTH 20, BA¥NEEL WS
EEDEHI L ERERY v —v— b 2, L5,
BHRM M2 R 2 KEEICHD DT 55412
MERDHD, HEORMPIEEINTVE LED
nas,

~—%—D#E &£ L TiE short TR % short TE

[E{® T high intensity signal 2232 Z L BE
BT, XEESRT 5 LERO PVA© £
WHIEYE T B % i, Gadrinium'?, & % \»
R E v o b DDIGHENEZ 6 NLE, bl
b b BEEOWE *H A L MR, BEEH
BRDF — A HEETEHIICE L T b D TEH
LTWwa, EYHEEICHTT 2 EnE5%
Zk, 2L T 10 mm E®D scan WZ#EY) % H %1%
Eoms2EL, »OoEA&LETEAGENY—
H—ZTBlDI, TT7AF I EOERNE
BT —AEFHEL THVTLS,

CRT 27 V) —> TS BE§ALEIZ, (1) v —

BEHRRIEERIZ B 17 5 MRI— BREFHTICB T 2 F A%k -

A =% MRI DELREDLE,2) ~—H—%
KRB EFORE, (3) REIZZ 57| D subtrac-
tion, (4) FEEELD MRI DHREIEF L DELE LY
e, TR software I & > TERIEIIAS
THOERIITWES, I HREHRIGE IR
LR HBMEERERL, i wBHEFOBE
WHEMT 2 AR E Vw23, ZhEiiEd 2
BEDOED F W TIE MR IZ{TE T % beam
pointer % f\>, & < WCHEESEIRHEE DEFITIZE
B shell 12 & 2 BEE 21T\, BB OBHRME
REFR LT T 512 MR FI2B T 2 RKEDHE
TTICE T 2R 30 2 Th 270, BHED MR
PREPT S L RBIZGUTERBTE 3,
B, CT ¥ % a2V —% —2AniiEEtE O
VAT MEDFRFE S NERICANER S DD
H 5, transaxial ERE EEE T3 CT X
B BAIARAOEEERDOIE CEB S8 H 5.
%D &, MRI i& sagittal % coronal 315 &
ficHRoend e, Rikx CTIZ & 3 BETE
VAT LAMAZB L THREREDL D —BD
M EoSEARE LS 2, BRERS CIEESEES, FAER
DFREFISHFLTH 25, Z OEBIZTERBEE b
<, MIRBOHEHBNEONL OB WER
VRO SN, SR & BB TORME
BB 2RKEDOER EFECOVWTHREL
TITE 20,

F e ®

TSR D AT PR 2128 1F 5 MRI OF A
TR DWW TR L7z, SEOMETE, Hon»
U ®RIE & N7 BETEFHS sagittal % \>13 coro-
nal FICBWTHIETHE2»EI D EHERTSZ
swmiFesnt, 2O, MROT—7VET
REBMEZHEHSRL I LNEETH LY, B
SHER SR DFE B TR SR IGE F O shell % Fv
5ZET, BIFRERMESN. MRERBI
fFIE U7z software 24 & ¥ THEHGLE 21T
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This paper deals with MRI utilization for planning radiation therapy. There have been
several reports with the same purpose, however, seem to be incomplete. Such a clinical
trial should basically require the high diagnostic quality of MRI for demonstrating
cancer invasion. To reach the goal, we have been working with MAGNETOM H15 and/
or M10 (Siemens) newly installed in Tenri Hospital. The clinical series consists of 12
patients with head and neck tumors, and with malignancies involving the mediastinum or
lung apeces. The practical method and procedure are as follows.

(1) The radiation field on the patient’s skin is prearranged to include the tumor in its
depth. This is identified by putting markers of our own making, small plastic tubes
plugged with ‘cheese’, at each corner on the skin. The material used is based on a
specificity producing high intensity signals on T,-weighted image.

(2) MR scan is performed from the skin to the depth of lesion with sequential 10mm
-slices by using T,-weighted imaging. MRI display is on the coronal or sagittal views
usually vertical to the beams of radiation therapy.

(3) Of all MRI acquired, several images are used for drawing the radiation field, and
one of others for the optimal demonstration of the lesion. Thus, MRI can be super-
imposed with the radiation field on the CRT screen. These procedures only requires 30
minites or less.
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(4) The radiation planning initially-set is checked in comparing with the compound
images.

Six of 12 patients required some alterations of original fields in shape and size: 5
patients to enlarge and 1 to reduce. The coronal or sagittal MRI can provide more details
in cranio-caudal continuity than transaxial images of CT. The merits of MRI including
the artifact-free images in bony structure and possible characterization of tumor inva-
sion were shown in our series.
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