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Quantitative Evaluation of Magnetization
Transfer Ratio in Irradiated Breast with
Breast Conservation Therapy

Yoshiyuki Itoh ", Shigeru Matsushima'’,
Yasutomi Kinosada 2, Nobukazu Fuwa'’
and Yuzo Kikuchi"

To assess the late effects of radiotherapy, magnetization
transfer was evaluated in 2 patients with breast conserva-
tion treatment and in 4 patients without treatment. The mag-
netization transfer ratios (MTRs) were measured from a
pair of images obtained by the conventional SPGR pulse se-
quence and the MT-prepared SPGR sequence on a 1.5-T MR
system.

The MTR values of irradiated breast were higher than those
of non-irradiated breast. The difference in MTR between them
was considered to represent tissue change due to irradiation.

We showed that MTR is a useful parameter in estimating
the late effects of radiotherapy.
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Magnetization transfer (MT) 357D 70 b > & HHK
D70 b2 L OMDOZGERMBRZFIH LMRRFETH
D, axbrFAMaLEICERE SN, F7/2, MTHradio
frequency (RF) 7 $)V A % BEST U 7= 35 & OIS 530 L BRS L 72
o 128G DAF HHRBE L7 & 2SRRI (MT ratio) & E =AY
WHEETAZ L EY, FlZiE, astrocytomaTIIMTR &4
HROEVERE & OAHIEY, meningioma TIIMTRE I T — 77
BEEE & OB, MTRIRZFIA L 72 BISG#EE O AR &
HEVEOWMENS, MTRAMMBAFHEE RIERNR/8T7 A —
FOOLDEEZLENT A,

FIT, FHELIIINLOBBRIZNHE LT, MTRZFIH
THIEIIZEY, BEHRERRC X BBERIEUS &) B A
b IESTFLEE ORRSHICHE O Ml bz @b TE 2w &
zwﬁ%mﬁ@&%mﬁLtrmfnmn%ﬂMLt.ﬁ%
BIGEBR DB 2V TMTRAER) & O F 7274

MR ETE

FLERAFREDTAT SN2 2 EFIIC D &, (GIRHRE 3 4F
B COMTROEALE KTz, ZOHE, EIOIEREET
FEOMTROFHIIL 72, S 6142, dMEEEL LT, IRAFEHROD
ENTV R\ 4 FEFIZ DWW TMTR Z 5HI L 7.

fEFEEE X, 1.5THEEmagnetic resonance %1 (Signa
advantage ver.4.8, GEfL)C, il L7-2 4 ik, breast coil
THb. HHLL/ OV ARINIEMTHRE OV 2 &AL 72
MT-prepared SPGR (RF spoiled gradient recalled acquistion
in the steady state) T& 4. MTHRF/$VA DI 4 )b F — i
BEIXHFEER OMR angiography TI ¥ T A Ml L7z
WHWHENTWAMTHRE/SV A L [A—4TH D, spe-
cific absorption ratio (SAR) |50 £ TIZMR angiography &
FREOEMRETH D, W4 td Smm/2mm (slice thick-
ness/interslice gap), coronal[f[f% 9 slices, field of viewld
16.26cm, FEFE[EI% 2 [, TR/TE = 50/5msec, flip angle =
30°, matrix size = 256 x 192, {HITEHE I E A 2 K BE % 5
728 B 7228 Drransmit gain 3 & U receive gain 1,
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Table 1 Magnetization Transfer Ratio(MTR)in 6 cases of Mammary Gland and Fat Tissue

Mammary gland Fat
Rt Rt Lt
NO. mean + SD mean % SD mean + SD mean + SD
irradiated case
1. 46y./F * 14.61 + 3.81 9.74 £ 3.81 017+2.18 1.44 +£2.00
2. 50y./F e 11.49+4.12 7.68+4.73 1.04 +1.59 0.65 £ 2.41
control case
3. 40y./F 10.31 +4.23 11.87 + 3.63 0.13+£2.39 0.40+2.39
4, 43y./F 16.20 + 3.06 17.60 + 3.06 1.80+1.83 0.00+1.10
5. 54y/F 15.36 £ 5.63 15.40 + 3.67 1.04+417 1.00 £ 3.85
6. 59y./F 12.80+4.12 13.40+7.96 1.02 +4.42 0.74+3.14
¥, #%  Ri-breast was irradiated three years ago. The dose of 46Gy was delivered
with two opposing tangential fields in case 1, and that of 50Gy in case 2
212100db, 6, 15TEE L7 off set frequencylt1.2KHz T x =

&Hofz. WESSMIZFUROIZIZHROET, BEHILE &Ik
BEHAFLE DI ZFEEALOWE TH 5. WEEOEEALD
fEaELZlllE L, K32 £ Y magnetization transfer ratio
(MTR, %) & K7z,

MTR (%)= 100 (S off — Son);“SoL’l’

72721, SorriZ, MTHREZ SV A INFTDESTREET, Son
R IMEDOESRETH 5.

#w =

ATHREE 4§ L IRFEER 3 £ 2 fliconT, WAIFLE
B LU THEOMTR % k& 7= (Table 1). JEHGHIIZ, #
DEIZELREDNRD SN ho 25, BEHTIE 268D
HESHAFLEE OMTRIZE % 7R L 725K FHRIFOMTRIZ A A
EARORPh o7, 1221, SROSE, BIFERTAES
DFLE & FFEICHR®, FHI L 2-A5d BBEE A DO FLE % B
L%, FHIL 22O TFOVORE EHRRL L, Lizdo
THHERE L RAFEEHOMTROEICOVWTHBIZTE 2

o7z,

FERDOMR % D 5E HEAYFEAG 12T 15 I <o T2 4B A0 e R
RETRENTWAED, MTRIZZ NS LIZRE 5 E/I9EF
A gEE ENDY., WHTOTT b B WG TIES
SREAMET L, &40 70 b > 0N S WHlEIT S ES
REOE TR 25, 728 21, M MERE#I£100%
Thh, HARHEL LD L) ITETTFE2EAZ O #
NidEfELRYT. £2°C, BHEECETIIMTRO LRI
DML NP TVWADT, MTRZIEST A 2 &I
LB X HHEE L ER/RILTEZDOTIR A VHPLE
27z, SRIOFKERTIIIBHILEOMTRAIERBEFLE O 2 h
LV ERLAZEPORAF7O b DML 72 &
EZBEND.

— A BRI A ) R B 0P AL AR 0 £
i, MVEMEROMMEL S © IZBUNILE RDOBEE & Vb
%, MTROZELATIGIC X AR & 3 IS Sk 2 & v
I BITHZELIZNA T, SUROME B IcL) k)
(ZAEfi S Az D Dy, F—HEG OREIFN 2 BlE2 B L S HH)
TORAERQWLEELZZ DL, L, SLEIZBIT AMTR
DS X AR A ERMICIES R 5 Z LN TELT
13, MTRASHEGHIPE D MFEN B IR 2 H %% /85
A=FDUEDIIRY I B HEMNEH B L b,
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