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Changes in MR Imaging Appearance of
Breast Cancer after Intra-arterial
Infusion Chemotherapy

Kouji Kitamura," Hiroyasu Yoshioka,"
Hideaki Yoshimura,” Noboru Tanigawa,"
Shigeru Makino,"” Jyun Hanai,?’
and Masayuki Tatsuta *

The purpose of this study was to evaluate whether the char-
acteristic change in breast cancer related to chemotherapeutic
response (CR) and the effect of invasion and toxicity in the
skin and pectoralis muscle exist on MR imaging after intra-
arterial infusion chemotherapy. A total of 11 patients with
histologically proven breast cancer underwent MR study be-
fore and after chemotherapy. Changes in images and the
dynamic curveafter-chemotherapy were evaluated, includ-
ing time to maximum signal intensity (SI)and the early phase
enhance ratio (EPER )in the tumor. In the tumor, changes in
the dynamic curve, time to maximum SI, EPER and necro-
sis did not correlate with CR, but change in SI on T2-weighted
images was suggested to do so. Changes in the dynamic curve
and images in the pectoralis muscle and in images on the
skin were suggested to correlate with CR. In addition, im-
ages changed for the worse in many cases of invasion and
toxicity in the pectoralis muscle and in some cases of inva-
sion in the skin. In conclusion, tumors had fewer imaging
changes correlating with CR after intra-arterial infusion che-
motherapy. Changes for the worse in images of the pecto-
ralis muscle and skin may be useful for the evaluation of in-
vasion.
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FURE IS B B LR (BUF, BhiEs:) 1k90% Ll E o
EWAERNE, N RILETEIE, RPrEE AR TR
AT g, semi-systemic therapylZ7 % 7% EOF| BTV, A
HTRLAThh TS, EiREOHAMAAHTILE L /EH
T HENER A TIEGBICELE L ST EE IS,
JRPTEIWER & 56 <, BHEILEERREE (DT, BHEdE) &idEo
WL R T REMDE 2 S BD5, T E TR
MRIEDA LR R OZALB & OZF DA AL, kst
TVWTLPHESNTBS Y, BEEICB W CHERRE
FADDLDAHRTHAEY, SEbhbhil, {LFEFEEROGHE
I2E o THEHETH 2R HE B L U~ R MEHIE %
WENIAT) & &R B, WBERIRIE Ui b
BOMREZEICDEEE, B & ORI 2248 & 3T
BRI DEEDOHED ZOWE LIcOTHRET 5.

MR EFE

3F% (Table 1) 1%, H£MB L OFHICTILHEHE LT
stage LI-IVO 1 LEG] (FLEERRENRE 1 41, FeIERRESE 2 B,
FESBI, 7RZY) V2B PITESRICEERD D),
R 16 Th A, ElnE36~73m CFH565E), FHNELEE
1.7~6.5cm (*F394.2em) C, @BLETH L. BFEHRIE1
Bl 6 B, MaHRE L 2 FlicRRo 7.

MRIFRAE X, Bhiddn & % (BT 5~26H#, FH14H
BNHEAT L7z, LT, BiEEMRIONRE 1~17HE (S
9 H#&)IZ, FRAhidT S -,

MRIZE(# [ XGE/YMS#]:#4Signa Horizon 1.5T (Ver. 5.6) T,
FUREH A V2R L7z, @ AF v v & LTHEE,
FOV 16-20cm, Matrix 256 x 224, A7 4 A& Smm, gap 1
mm® G TR IREFSELT #7414 (500/20/2 (TR/TE/
excitation) ), FEIE#IHIFSEHT258 7 (4000/100/2) (2 Hllix
LA T) iz L7z, 5l &\ TRIBIE A R B R % 5 R
L, BHENEAZZ AV, Gd-DTPA 0.lmmol/Kg# 2ml/fT
BE L7k, AHAIEAK20ml % 1ml/ T A L Cdynamic
study % 14T L 7z. dynamic study (2 JEE#PHI2D First spoiled
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Table 1 Summary of chemotherapeutic response and histological findings of breast cancer

Chemotherapy Histological findings
Case No. Age (y) Stage Response Toxicity ) , Invasion
Diagrosis

T LN S P S P

1 52 llib good good + + Fibroadenosis” - -
2 50 llib good good + - Papillotubular - -
3 36 \Y good poor + - Solid tubular + -
4 63 Il minor poor - + Solid tubular - -
5 73 b minor poor - + Scirrhous - -
6 73 b minor poor + - Apocrine, partly scirrhous S -
7 56 lib minor poor + - Scirrhous + -
8 58 v minor poor + - Scirrhous + -
9 46 lb poor poor - - Scirrhous + +
10 55 b poor poor + + Apccrine + -
11 57 b poor poor + - Scirrhous + +

T: tumor, S: skin, P: pectoralis muscle, +: present, — absent, #: cancer was proven by biopsy

gradient-recalled echo(FSPGR) (100/2.4/1 (TR/TE/
excitation) ; flip angle, 50° ; A F A A& 5mm) % 72 |3SPE-
CIAL 3D-FSPGR (6.9/40/1.8/1 ; (TR/TI/TE/ excitation)20° ;
2-5mm ) |2 THEEHIFEAR, FEARISH, 14, 24, 3
5y, 4 51 (3 AR ENER 1 Bloa, BEHRTI, 348
BOWREid 3 B) ST L7z, 7 BMatrix (3256 x 128 T
HABH. TDE, delayed imaged LT, R F 7213 2R7 (3
F2AET ) BRIFEIHIT 156 30(% (500/20) % Hiefg L 7=,
Bk, Y oA —EEICTEY, A, MR SR
#*Hepirubicin 50mg & (1 (F 3 54 L THpjE, ik | @E
LT, 7~8HMIZ, (ZIFSERMPAT 3 MIfEAT L 72 GRSEAI 1%
150mg). 7% BHUHIAIC & 2 BRI M EECTId 5k, B
T, WEECIRFAIRIC BT 2O FETERE L 7=,

E&ETFE
TEHRDARHIE © TIRRMEIIRET & TS B L U5 1 F 3
v 71T, WBORE SEELSNDESTEEIL,
BYFERTIS 2 R OIES RIS U TUTO 3

(t) : t FbthDsignal intensity (LLF, SI), SI(0) : #E&#KIIx 5
filf Dsignal intensity, TRK®D, ¥4 F 3 v 7 M EVER L
7z, BHEERTO MR E FEHEIS, 1) BhEACERDYE (B AR &
DEFLTWA D (typel), 2)5 4+ 3 v 7 BT
RCERP LA LTV 525, BHTETIZEET % b D (type
ID), 3IETH5, ®HFTERICETS LD (ypeDI), 4)%
IETLTWS b D (type D) D 4 212434 L7z (Fig. 1).

S OIERETIE, ESEANEARLGS S 1 0 F TR
HTOES LA (%/sec), WACERIZET 5 F TORM%
eI CHEE L7z,

oA U 7z Wifg2eft & DR | JESFE T, iEERhRIC
HOWTHIER LA, 3612, HoER OB ETMO 70,
type I, ID#E & type D, DIFEM], T25@i{% DG 550 LA
EIE RAREMR, BFEORINEE L IBEMB o FhEFh o
T, BT 5MREREE COHE (LT, BiEtiaH
BORBL, tRELXT-7. M onTdH, MR
EIEMFRRED 2 BT, YA F v 2Ry 4 S, T2k

BRICE LT, R S0%LLERES, T9ANEE ;25
%LLE50% KM, ASEEBE D 25%AKi. ) oSz ow
THHEBIZHE U CRBRICIE L 72,

RE55, Mok X OB MEROEIEZAL © g T3,
BIEER, T2MAETOESMEL, Wihs X UN
TIEE, T2OHRETORETHRE, ERETOEY
RABEO I CBIERTR THE L /2. B OEIELIL
BMOFET, T2HRFAETOESTHRER, KT, &
ke L, EH03ER, Mfhs L ORMESOE S,
ok, Z b L, 1Ehno 3 BBy, EEahEiE, KT,
AL L, WO 3 BeRsCEHb L 7.

Dynamic study : BERIF2OMRIZIZ B\ THEE,
Hass, FErz ES (MR HER EER % B < ) £ EHIZROI
TREL, BFHREY, S, EERSERNT
FH L 72 (55%08F 1 Bl AFEZE LR L, KEHOR
HWTET)., Zhd b t BHDcontrast enhance ratio (L1

Contrast enhance ratio (CER)

—————- TYPEI

- TYPE DI
L F

FPEE = - e = am = =
: = \\ pre-chemotherapy

—

T~ TYPEID

T~ TYPED

Time

T, CER) (%) % k= (S1(t)-S1(0))/S1(0) x 100, SI

FHL124E5 25 H

Fig. 1
shows a dynamic curve pre-chemotherapy.

Dynamic curves post-chemotherapy (types I, 1D, DI, D). Dotted line

21
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Table 2 MR imaging change of post-chemotherapy in the tumor

. Dynamic curve type Sl change on T2WI .
Precondition Increased case of necrosis
| ID DI D increase no change decrease

Response

good 2 0 0 1 0 3 0 1

minor 0 1 0 4 2 1 0 1

poor 1 0 1 1 } 0 0 1
Histological type

scirrhous 0 1 1 3 3 1 0 1

non-scirrhous 2 0 0 3 2 2 0 2

SI: signal intensity, T2WI: T2-weighted image
Values are a number of cases

Tabie 3 Change of time to maximum $Si and early phase enhance ratio of post-chemo-

therapy relative to pre-chemotherapy

Sl change on T2WI Early phase enhance ratio
Response - -
decrease no change increase decrease increase
good - - 1 2
minor 1 1 “ 1
poor 1 1 2 1

SI: signal intensity
Values are a number of cases.

Enhance rate are calculated for the post-contrast 1st minute of dynamic study.,

B TOREFIRE, BIET, B ERGET L 7 (HEREIRB
1 BlIERAY) . B E & UBEHECiE, TRHEAIR & BITER O
FIEIZESWTHERL .

JEB5 AR B R D LB ¢ BB AStype 153 L UIDTH % 4
BlLtype DTH 5 3 Bil%, H-EFMIC X 2 REMkE T
L.

B R

TGHDRATIEELR THZDE 3 41, S9%08E S B, RREE3
Bl, U ZoSEIEIERNEE 2 61, AREE9 HITH > 72 (Table
1).

1. @#ER : (Table 2, 3)

A4+ 3y 7 MERTIE, AR 2 6, AREE 1 Hidtype
IT, 55%b% 1 61451 56 F CTLR Liztype ID, §55bEE 1 61
P32 5L T LR Liztype DI, ¥ 0 OFZIEE, 55608,
BHEGlZtype DTH o7z, ZNEDH, type 1%k LIZHED
i 2 Pl EIE LD & A R <, IR T D
BROZL Wil sy — %R L7 (Fig.2). ¥4+ 3Iv /8
WToOEFEARE, BEANL, FREECHENE S
{, L LURRETIHETHI S o7, BKES
SREEIZET B E TORMELZFHETEETH o 72013 7 B
(H%hEE 1, F9%bEE3, ARFE3 BT, AXEEIENERTL D
ER L, S9%08E, AREBETIE, S 2L, EES%1
BIFom b, FEEIITE, typel, IDOBERLEEH
¥4%9~25H (F#16H), typeD, DIid5~26H (*F3913.5H)
THEEEIRD N h o7z, MR TASL L, FEMRE
T, type D3, 1 261T, type DASEYEHRFEA HE0S5

22

Rz L, type HIZ20 B LARETH Y, WREEFETIX, type
137 <, type ID 1 BiA B MRS HE Y H, type DI 1 %
A14H, type D3 FIATS H, 10H, 26 HTH o7z, T2
R OE TR IARBETEIL R <, TR, ARBTL
A L7z, iR <X, E5ME LA 13~26H (£
16.6H) T, JEL-ABEH9~25H (FH16.3H) THEZE 2 h
o7z, MHITIE, TEERE4 I LA 36, MLk L 14,
JEREHERE 4 Glrp B 2 0, Z % L 2BITH 72, HEFELR
TIX, ARIEE, S5R0EF, AREE 1 FICHME RO,
fRREHATIX, WBEAS10~218 CE917H), FEBIINEEAS~
26H CE¥N350) THEZ I b o/, HERITIE, TR
S0 1 pl, FEREREEE S Bk 2 PlICHIN % R 7. MG
IZBWT, e L REG T3t L 22 i I RES M i D A&
T, #EiE, BWHETHY, BHEOMEFRIIR,o72. B
STV A I, type 1B X UIDD 4 il 3 T, active
fibrosis & CAUIZBEE L2 B E R M AERA LR, BVAE
e 1 FICIIESE L <, fibroadenosis & ZHT S 1,
55 | Zadenosis MZEA LA A bz, F-E5REED 1 )
Tid Y S EREEDEEH TRIESN (Cactive RIREEL £ 2 &
W, RIS S L, BT A XDES
% BEINTFREN. LHL, type DT, fibrosis?™®
5 12 DMEDFREIIZRS L d oz, 2T, type I, HxbEE
DIELFNROZ L nip g Tlde 719 1k, fibrosis’ &
Dsclerotic change/%5di <, JEEHIE, MEIXZ Lo/ 2
oL Ztype I, ID&type D& DRMICHIME LARITED S
ot
2. BafsER(Table 4, 5)

FAF 3w MR TREESGRIREDETH LD

HAERSEE H60% H65
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Fig.2 A 52-year-old woman
with good response in the
tumor, which had invasion
and no toxicity in the skin. A,
B: Sagittal Gd-enhanced dy-
namic images before (A)and
after chemotherapy (B). MR
images show stronger and
thicker peripheral enhance-
ment after chemotherapy.
Skin invasion is suggested on
both MR images (A, B), but
the histopathological diagno-
sis is fibroadenosis. Skin in-
vasion was not detected.

Table 4 Dynamic curve type of post-chemotherapy in the pectoralis muscle and the skin

. pectoralis muscle skin®
Precondition -
| D DI D | ID DI D
Response
good 0 1 0 2 0 0 2 1
minor 3 0 1 1 1 0 0 3
poor 3 0 0 0 0 0 1 2
Invasion
present 2 0 0 0 1 0 2 3
absent 4 1 1 3 0 0 1 3
Toxicity
present 2 1 1 0 1 0 3 4
absent 4 0 0 3 0 0 0 2
Invasion and toxicity
present 4 1 1 0 1 0 3 4 Values are a number of cases
absent 2 0 0 3 0 0 0 2 #: one case cannot be evaluated for no
thickening
Table 5 MR imaging change of post-chemotherapy in the pectoralis muscle and the skin
—T2WI and thickness—
Pectoralis muscle Skin
Precondition —
Slchangeon T2WI Thickness  Slchange on T2WI Thickness
Response
good 0/2/1 0/2/1 0/1/2 0/1/2
minor 3/0/0 311 1/2/0 2/2/1
poor 3/0/0 2/0/1 3/0/0 2/0/1
Invasion
present 2/0/0 2/0/0 3/2/0 3/1/2
absent 4/2/M1 3/3/3 1/1/2 1/2/2
Toxicity
present 3/1/0 2/1M1 2/2/2 2/2/4
absent 3/1/1 3/2/2 2/1/0 2/1/0
Invasion and toxicity SI: signal intensity, T2WI: T2-weighted
present 5/1/0 4/1/1 3/2/2 3/2/4 image
absent 1/1/1 1/2/2 1/1/0 1/1/0 Values are a number of increased/no
change/decreased cases

R 1245 H25H 23
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[Ztype D?ﬁ‘?’;f {, REHTIET<XTtypeIT, §9%0HE Tldtype
143 3 fil, D 2% 1 52 TH o7z, NafpduiElidiype I,
ID, DIT, mﬂwlmwewmkf@of WiZtype I, 6 %l
2 BASRIEG, 2 BlANiHTEEEIT, 2 F1AIEEE, M
#BlTdh o7z, type DIZIZFERME, IHaplid o7z, ek
b, MpEEe s b0 TICEEL, Y4 F3Iv
BHIL Y, WafHo—iiceel S SN s Enzild
(Fig.3). T2MMFHECOEFMEEL, MEEEARIREMET %
WL bR LT, 5%, FERBETIRLAFNORATHS
7z, EETHHEMEETUE, FALEOARAT, 55508, AR
(B DRSS E o 7. B EOBENB X U258 (% T
DfF 5 LA IR & %  OMBEBIN S %o Tz
75 (Fig. 4), 1 BIOHKIERME, FEMMBITH o7, ERET
IEDEES L UBHHEOTRTEARRE 2 I TIIEIL2 L
T, Wiz R L-OEARE, BEHHVD 1HOATH-
7
3. KK EE(Table 4, 5)
45 Iy 7BV, HEAER, B, &EIC
Ettﬁmmﬂb%ﬂf,&&Agﬁmwb,mféot
JEEERESAhEE, ) EIARREE, 2, BERMB YD1
ﬂ@&ﬂwﬂ%TLt.ﬁ&%@@é,m@%@fwﬁ%
SREE T, BEEEEL L UARRBEOE T, EEn
b, E5WMELERERLAN, AT, ESddeE:
PZEAET, BEMELKRTEREELTho7. &
BEERARIEEOM, ) o ERERNEE 2 B3 THYE 8 DLk,
EHMEETHET, ) EHARED 1 AIFES, E5H
FEE IR LTHh o7z, 72, REGITE S o
B FAIDS AR b Twiz(Fig. 5). LaL,
BIfEH ClE—E DML R &2 o 72, &R TILNES

24

Fig. 3 A 46-year-old woman
with poor response in the tu-
mor, which had invasion and
no toxicity in either skin or
pectoralis muscle. A, B: Sag-
ittal Gd-enhanced dynamic
images before (A)and after
chemotherapy(B). MR im-
ages show a moderately en-
hanced area in the pectora-
lis muscle (B: arrows), and an
increase in thickness in the
pectoralis muscle and skin af-
ter chemotherapy.

HARNEE, SSREEOTRTEARIED 1 HITELIZR <,
AR 2 FITHMDSALNT. HEERLZ26ED ) >
NEIARRHETHOREFITHY, 1 ENIEIER RO

zZ =

(b OMRIZIE, T E THEETOARE RN S
nTwa. :ﬂ%'i%kmmmﬂﬁ@mﬁﬁ‘m& %
FHES ORI N, [bFHEIEE S fibrosis & DRI
b, $E L‘)'”’f F 3 v 7 BH{&Hstibrosis & OEFNIEH &
SNTWBY9, T bRk oEERomgEbi,
THLRRDOET, €0k, BEHEOKE SO/, HERIZ
HIEEOH NS L L ah, ¥4+ 3 v 7l TIEBEER
53)157'] TpeakfEDET &, EEFEMTORET LAROKT,

S RRERORE SR EE ¥ CORFE OEHE, HERARFT, &
RhREME s E IR TV AT,

AElb b siRE L7-BERICBWT, F14F-3Iv 7
M2 L, RKAEFEBEIET LM, 514+ 3 v 758
TOREE LARICEHEESIO X 5 2Emid % {, 7385
DN b IEESRIIE Ui @Emid kv, T2MEREToRE
FORE TIHE BRI LBV SN E DA TH -
7o

BRI T A BER S M F 3 v 7 o E7IE, #HE
BT, BEARAITHESN, LAOEELHLR,IZE
nTwnie A[]C’)J‘fﬁ.“%"f’ii HFIZ b & 57 fibrosis
AR ZIMmER A (3 f7) &, fibroadenosisil#x D
ddenosw'uﬁ@i'ﬁéli( Bl) 7S, ERAHRERE DL LD D
EHER S NG, ETHNIEHEE CIIRIREHHNIE (D
LB, BEFTIER), RERFAICALGKTWS., KT

BARERSE H60%E H6%5
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Fig. 4 A 63-year-old woman with minor response in
the tumor, which had toxicity and no invasion in the
pectoralis muscle. A, B: Sagittal Gd-enhanced dynamic
images before (A)and after chemotherapy (B). MR im-
ages show an increase in thickness and homogenous
enhancement of the pectoralis muscle (arrows) after che-
motherapy. There is a mild decrease in tumor size af-
ter chemotherapy (short arrow). C: T2-weighted image
after chemotherapy shows a high-intensity area in and
around the pectoralis muscle (arrows). Tumor is not seen
clearly.

THEENL, USRI X ) MFEEE Dpermeability DI T & LBbDEHENENS.

bdh, SHICHREID?S, EHEMROBEA, M PrlGmel], MR L OMEIZ BT, HEFERAL, T254H
DZLVEER, SERE L 7-fibrosisASE S L, HUiEHI oMLz % COE TR RGN & OREMIZRE LAz, #
BRI TR L, HBNELDBENHRESLTWS WA B VT 4RI DOFERD S BRE R E IR B8 %,
EBRbIhD. ¥4+ Iy 7 RHITOEFTLEARIZIONT T4+ 3y 7 MIFMOELTIE, MR THREZRHORE W
i, ¥4+ 3y 7 HORHZFMLTW5HDTHY, bONLKtypewili5b &, JEMERERETIdype D, I, A
¥4+ 3y s Mliekr g Tnw50LE CHE#KZEL # Ttype D, ID, DI, DOJETIEAEIAFED STz,
ERBLTWAB EFEZONS, AEFMEEF TORRMA Mz T, typel, IDTHA LN fibrosisTERGARE CORIA L7
ZAbT BEEIE, ISP TIERWA, 84 DM ZLIC M, fibrosisDELH, SERLE & b IZHA L, WAL

TR 125 A25H 25
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EDICEERENET T EEZOND Z LR, BiERE
B, FFEFEBIZEBEFAF Iy 7y 4 TO%EAL
12, RELHTT2BYDOIREEAIEZLONE. 1 DI,
type D=I=DEIERTHE D, 39 1 2iF, Hiltype DD
FETHRTLLDOTHAS. Lo, typeID, DIdtype D
—[=DEHERT AMBTALNEDY, Thbd 280 L
WoZA+ 3y 7y 4 7oMEE S, FOBETH
ENLZDM,, E5|I22INSOEEFREIC L AHERDT, Mk
B E - 3B E 4 TR2 L2001, SHOFEROAIS
MELTZLITE L WEEZ S,

L7=d5o T, 40, bhvbhdtiet L7 cColig
MEEE L TAR L Ldb R AT LiL, EEY A XDZA
hr&, BERCVILLEEELERL TS, HEDR
ANRPIEHOFHEHE TR {, TURRoFRIMEIC L 521t
ALz bnEEZONS, TG ETOREEED
MER T, WGEAEFRIFTH - TH, BHERTERRD
RIRATFRD SN LFIHH Y, & S5ITEFETIIIEEISH
INEHI S AT O Lt RIS, Rk ENESEHIEATRED &
Ny, BAFFMENEHrEHHEZLETHE, LIzoT,
EFRHELZTOHEICE, ChoomIclETLZ L
BRUTH 5,

INnFE CEEEOMG S L UCEBEIC W TR SR
HFiEA LNV, SEOFHERE,S s Bl T EE DG
W@%mrttQWﬂA%ﬁ REBEIZTAF 3 v 7 il
type I, T25ER{ETOESME 5, EI30ins L UERE
%f®£%m£Wﬂ#%<m®%ﬂémﬁ%mLt.L#

L, BEFid0EHA0L { TOARRETHEOORL Z E
DENWINHEEELEZRLTEY, ZAHEEELICE

26

Fig. 5 A 55-year-old woman
with poor response in the tu-
mor, which had invasion and
no toxicity in the skin. A, B:
Sagittal Gd-enhanced dy-
namic images before (A)and
after chemotherapy (B). MR
images show slightly stronger
enhancement in the tumor
(arrows), and an increase in
thickness and stronger en-
hancement in the skin after
chemotherapy.

BB L UHEOMES bR S NS, 7272, fiEkliz, 2h
S EEELE RS 2 WEIRIERME, DI T DL
b RTHIHARSNDH, Hghie, BIVEH T HEIC
FTELRWELDLDHY, IHS%TBEL TWATREMA
bb. BETIGEEITY A F 3 v 2 dikitype I, T25HF
BTORFHELRA, ESoMmeRIHEELELTIE, #
BT, HUEHIDtoxicitylZ & A EH MR E L iES &
U, 2oEaR e KL, REFITIE, EFARICET
ALz, BHEEEICLLLD0MRENTVE LD
LHERI S B, F7-, WWEERITIE, ¥4+ 3y 2B TR
SEFEIEE IR, BEFATRSAF Iy
?%%&b —ERICR R EHENIH T ERDOL L
, YokEf & REE L O EORNTH Y, HHE L RE
&wﬁm‘&ioa%bﬁ&

EWET, ¥4+ 3y 7 s, EEHRIL LML
N B LIZHIETE WS, T2HRABTHEFTEE, ES
BXUERET, BEB LU U SEHEOGENEIIEL
LA ZEZ N, EERER) Y AEREICLS ) 8
MOMBEIITHEESREM LDV A, BE
DFEIIME L 1TV 2 RV, BEsIT, ESofEm, T2
MG TORES LR, BLUERETOERDREESS
CALNDEZER, type IREBI TORMIET B DD
R b, REFMOSEIC 25 LBbhb. BIfE
HORBIIBES P TIZR WA, ZIUIRETORIVER
FREGZ S BRI B RIS E ST EMIZH Y,
B EMRIEME S TIIRELNZ Lol tEI LN
5.

A EORFTIE, T THEERRIE - EREDOEFIRD

HAERERE F60%E H6%




et Hiig fibe % 319

2R47% {, F2BhiFEHdynamic study TO 3 53LLED 57—
Y HHBHHDBL RV, BEEELOEMIE+ICIRA 7
EEZRAD. RIZ, M TORWER %4 B3RO A E TR
fliL, BEi%ge OREZH ARG L 27245, WEEICES
ZVWEWEHORZE O FRMICE->TEBY, WKL, BIfER%
WRZIEFE I P OMERICIR Z 2 0T HENOFEE L )
FRECEFES A 2 & icohdia b EXONA. Bk, &
BT, WEEHERE LCBERS AT I v s HiiRs 4 S
DOEMREIZPE) R %, type |, IDOFGMM % GO
FEIZL, &6, ThEDZALASHARER F 72 1 REEE 4
TERLELBPEHGPIZTAZLIE, ¥4+ 3y 7l LS
PPESNDEHFHE, BREOBENEHLELL2DRY
57, BiEEMRIORB ZIRKEFHL RO L LIZ0%Ht
B, THICITHEIB S &0, ERKEHRLL, HeD
EFI THIERMRIZ E VB THRIET A2 L5, X5
BETHAE., LEIIOoWTH, 4%OMT_REELE
25,

=

TR OMRIZIZ BT, [EEIRO V7 5 i
Z4bd, SEOKE LN E T, BWEBIZLZb0TE
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