of iohexol 350 (Omnipaque, Daiichi Pharmacentical)
with a power injector at a rate of 3 ml/sec through a
20-gauge plastic IV catheter placed in an antecubital
vein, and the whole abdomen was scanned 50 sec after
this introduction of contrast material during the arte-
fal phase, All images were reconstructed at a thick-
ness of 1 mm, and the slices were transferred to an
image workstation (M900/Pegasus, AMIN) for gen-
eration of 3P images of each patient.

‘We used virmal endolumainal images obtained with
Hounsfreld-transparency settings in MDCT colonogra-
phy to show a surface or vascular view of the colorectal
wall on a videotape monitor (Figs. 1-5). Hounsfield-
transparency settings ase based on Hounsfield units,
which are the CT attenuation values, First, we adjusted
the CT monitor’s fransparency and opacity setting to a
value of 1 to display only the contour of the lumen and
the raucosa. Next, we adjusted the transparency and
opacity setting to a value of 2 to display only the arte-
rial-dominant blood with contrast medium, Thizd, we
adjusted the spatial parameters to display only to a
depth of 3 mm surrounding the lumen and the mucosa,
which comesponds to the thickness of the intestinal
wall, Fourth, we overlaid the data displayed in steps one
through three {o produce a surface and vascular view of
the colorectal wall, and then we reduced the surface
opacity to produce an unobstructed vascular view.

The workstation was also equipped with navigation
software for virtual colonoscopy, and the two types of
virtual endolaminal images were displayed on the mon-
itor. Two radiologists retrospectively evaluated pri-

MDCT of Invasive Colorectal Cancer

mary lesions using the virtual erdoluminal images with
or without the Hounsfield-transparency settings—fisst,
with a conventional surface view and then with a vas-
cular view, Consensus interprefations were rated
against all elinical information, including the results of
colonoscopy; pathologic findings from biopsy and sue-
gically rernoved specimens served as the gold standard.

Results

In the 28 patients, a total of 30 invasive car-
cinomas were confirmed by the preoperative
colonoscopic examinations. Of the 30 le-

sions, 18 were in the recturn, five in the sig--

moid colon, four in the transverse colon, and
three in the ascending colon. The number of
lesions over 2 cmin diameter was 21 (70.0%).
Of the total, 19 (63.3%) were well differenti-
ated and 11 (36.7%) were moderately differ-
entiated on histelogic diagnosis.

Lesions showing invasion limited to the sub-
mucosal layer wese defined as early invasive col-
orectal cancer, whereas invasion farther than the
submucosal layer was characterized as advanced
colorectal cancer. Among the 30 lesions, 23
{76.7%) were advanced colorectal cancer lesions
and severt (23.3%) were early invasive colorectal
cancer lesions. Invasive lesions larger than 2 cm
are generally of more advanced stage, but four
(44.4%) of nine small lesions, 2 ¢m or smaller,
were found to be advanced c_glozectal cancer,

Of the 30 confinined cancerous lesions, 22
were revealed on conventional surface virtual
endoluminal images, whereas 28 could be
identified with vascular views (Table 1). The
respective figures for lesions 2 cm or smaller
were 44.4% (4/9) and 77.8% (7/9). Of lesions
larger than 2 cm, three (14.3%) of 21 were
missed on surface virtnal endoluminal images,

Categorized by Size

Detection of Colorectal Lesions Using Conventional Surface Versus
Vascular Views for Virtual Endeluminal Imaging with Lesions

Size of Lesien

No. {%) of Lesions Detected on Virtual Endoluminal Images

Conventional Surface View Vascular View
<2cm 4/9 (44.4) /9 {77.8)
>Zem 18/21 {85.7) 21/21 (100}
Total 22/301(73.3) 28/30 {93.3]

Fig. 3.—50-yeas-old man with colorectal cancer who underwent MDCT after colenoscaopy.

A, Colonescopic view shows irregularly shaped sessile lesion with central tlceration in lower rectum.

B, Surface virtual endoluminal image shows polypoid lesion.

G, Vascutar virtual endoluminal image clearly depicts blood pooling and small vessels {arrews) in colorectal wall.
D, Axial MDCT image shows lesion {arraw] as enhanced mass in wall,
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Fig. £.—58-year-old man with colerectal cancer who underwent MDCT without preparatian,

A, Colonoscopic view shows nodular protrusion in lower rectum.

B, It is hard to recognize lesion in residual stoo! {arrows) on surface virtual endoluminal image.

€, Vascular virtual endoluminal image successfully shows lesion as mass having Blood pooling in colorectal wall.
D, Axial MOCT image shows Yesion {arrowd as enhanced mass in colorectal wall.

Fig. 5.-—63-year-old man with colorectal cancer who underwent MBOCT without preparation.
A, Colonoscepic view shows large mass with central ulceration in upper ractum.

B, Because of stocl material, lesion cannet be identified on surface virtual endoluminal image.
€, Vascular virtual endoluminal image dramatically distinguishes lesion from stoo!,

0, Axial MDCT image shows lasion {arron) as irregular thickening of rectal wall.
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MDCT of Invasive Colorectal Cancer

Detection of Colorectal Lesions Using Conventional Surface Versus Vascular Views for Yirtual Endoluninal
maging with Lesions Categorized by Severity of Invasion

Sevarity of Colorectal Cancer

No. {%)] of Lesions Detected on Virtual Endoluminal Images

Conventional Surface View Vascular View

Early invasive

With preparation 3/7{42.9) 57(711.4)
Advanced

With preparation 17/17 (100) 17/17 (100}

Without preparation 2/3 {333} 6/6 (100}
Total 22/30{73.3} 28/30{93.3) _J
but all could be visnalized on the vascular  data should further increase the ability to de- References

views. Invasive lesions larger than 2 cm are
generally considered to have high potentiai for
malignancy. However, even with the small le-
sions (< 2 cm), almost half were advanced col-
orectal cancers, so the use of the vascular
approach allowed identification of most le-
sions that should be treated as a high priority
(Table 1).

Of the 30 lesions, three of the seven early in-
vasive colorectal cancer lesions were revealed on
conventional surface virtnal endoluminal im-
ages, whereas five of seven could be identified
with vascular imaging, All 17 advanced colorec-
tal cancer lesions in cases with preparation could
be recognized on the surface and vascnlar virtual
endoluminal images. This finding is especially
noteworthy because among six advanced col-
orectal cancer lesions in patients without prepara-
ton, four (66.7%) were missed with the
conventional surface approach, but all could be
visualized on the vascular virtual endoluminal
images (Table 2).

Discussion

Amin et al. [9] first described the merits of
dynamic contrast-enhanced CT study with
the air-insufflation technique for the detec-
tiom of colorectal cancers. Subsequently, the
same group reported the value of contrast-en-
hanced CT colonography for the improve-
ment of colorectal polyp detection [10]. With
contrast-enhanced CT studies, the advent of
MDCT allows acquisition of images of the
entire abdomen during a single breath-hold,
which is regarded as the arterial-dominant
phase. The resulting thinner-collimated
fransverse images with blood flow informa-
tion provide better-quality MDCT colono-
graphic data than conventional CT, and these

1198

tect not only colonic polyps but also invasive
lesions more accurately. In addition, we can
manipulate the 3D volumetric data on an im-
age workstation with navigation software for
virtual endoscopy or with various display
modes including Founsfield-transparency
settings, such as the vascular views, to show
information about the blood flow within and
around the colorectal wall.

With conventional surface virtual endolu-
minal images of CT colonography, a surface
is just that—a surface. However, as shown in
this study, pooling of blood related to angio-
genesis of invasive cancers and small vessels
of the colorectal wall can be more clearly vi-
sualized with vascular views of within the
colorectal wall. With the introduction of 16-
MDCT scanners, the image quality of virtual
endoluminal images is expected to improve
even further; therefore, vascular views are go-
ing to be more and more in demand not only
by radiologists and gastroenterologists, but
also by patients who, we believe, will be
happy that vascular views require no prepara-
tory fasting, because vascular views are not
confused by the abhsence or presence of stool.

Vascular views also have a great potential
for using blood flow information to detect
small invasive cancers with computer-aided
diagnosis, which is expected to improve ra-
diologists’ and gastroenterologists’ diagnos-
tic performance enormously [11, 12]. We
therefore believe that a focus on the blood
supply with the vascular views should be
used in conjunction with conventional sur-
face virtual endoluminal images whenever
diagnostic or screening contrast-enhanced
MDCT is performed until safer contrast me-
dia are developed.
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The development of magnetically operated microforceps and microendoscopes
Akihiko Sugawara, Toshiaki Kobayashi
Research Center for Cancer Prevention and Screening, National Cancer Center

Abstract

In minimaliy—invasive intraluminal diagnosis or freatment, catheters or endoscopes
need a high degree of operator ability for guidance to appropriate routes, especially in
small peripheral regions. Movable microstructures and assistant guiding technolgies
should be developed to make these procedures easier. The use of magnetism, which can
give force to simple internal objects safely with no contact, is a possible option. To facilitate
the realization of magnetic operation in clinical medicine, magnetically operated
microforceps which assist endoscopic submucosal dissections in the stomach have been
developed, and are being tested in clinical trials. As a next step, flexible microendoscopes
which can be guided by magnetic force are being developed. Aufomated magnetic guidance
is also being developed for future assistance in intraluminal procedures.

Key words: magnetic guidance, microforceps, microendoscope

U ®ic

AL 2 & O BRRE O IEME 2 22 - 16
i, FORFIZBENTITH CEHEETH LD,
FICERETAZLPBLOBER, BEOR
DICRBH S FHFEETIHEEIHETHS.
TiuCH LT RS, nE, [SEsEofER
A LI-RRES A F— T VIC X BFHE, &
ERECTRIICENET A HETH I LIIVE,
B9 L SRR 1T B W T e iR o TR A
W WEREET 5. & ORI Th
Ve R SRR &, TOBADRELRER
HieL T 2EMEHBETILENED S,

I CRREEE S KE CERAR T E

EladtA Y ¥ — AT - BT R Y —

0047-1852/06/%40/H/JCLS

BT 2R POETE S LT WA, MR
WL TEBMck sk y, HVIETHRREO
BF—F VAR HIZRR CE R, SOAT
S R S S A R 23F L B B oo R,
FEH 1o AR s T LB SRR S I,
i b IR THEITR B R I TS
B EN S 2.
ZOFHICIBERSIH @RI L hEF|
N5 EEA MV BRI X VERPEET
e, FERCEELIHEFET 5.
LPALBRICLAFHBINETICHIT—T WV
FEOHBY & LTHIZEShTW %, ERoO
Ef OIS CEELT HIEE S TWiEWn, &
NWHRERET 2 2D ORBOBE = HAT



354 H 4Rk 64 % 2 % (2006-2)

Mgy x4 b

UEE WRT ¥ 51—

T

1 BR7h—2HAL Mk
AL DELEINREY = 4 MZEF] SHAREE T4, FHERICEmE S itk

BEE(FFYEEE, BBMLTWS,

BT, FEEBZT CRERNPETE
BP0/l b —RENBHLELELLNLE. £C
THEEMEORCHELRZEEL b - TEHROH
BTHAHEESFF I TARL, ThiES
A—ERELEFERRCHMNE, TR
WeF sy oV L THEL T
_RELEZENS,

1. BFelAL s
BETH—)

RN FAREOMRE & b4 b/ 5EED
ZEREE LT, BREFEOARSEIRELD
i% (endoscopic mucosal resection: EMR)® % 72
b AR 85 B9 3k T B BE T (endoscopic sub-
mucosal dissection: ESD) 2% &. < DFHIC
By HHEE, BOMKBALZABELAET
BTS20, EENLEREL R VORI
BlianZ b THaH, FEIFEHEINLER
@ I'TF A 7 (insulation~tipped electrosurgical
knife) P FOBRIC L o THER — &R R 8
Lz, L LEHREICEERRnEZ Sk,
EFICEH5HBLTERVE WY R E RHEEN
BoTvniz,

ZOL) LR RANCHERTLIHELL
T, BAEORERIERL M Tz, &4

EWABREEEEIC L - TEE, EIILT,
FHROBFO LS R EHEIT 5, BEH
RGNS F @R T > —) P L T ORKIRIE
BERSLL BAT7TVHI—0ERMEEE, B
HEOHREMICER T2 MGESET L, +57%
WhHzRETrHEYA bk, FOR
FARTHEFZLTVE (R1). BEHFOATE
THLENEREL DV DIl —EOEHO
EHEY LA PESLETHIH, ZhiEHlicem
DHERD 7D HARELROBFF ¥ 2V
MBEFLTIHEAT A L E L BA~OHE
A&, T 28I FFy A2 LET
ZETHEEY A b din, AT CRER
ZEFLTOy 755, HHSTERERE,

HEPORERDIED DI, W%
HWTIERH2EB L THE/LL T A, &4}
CEELARET Y —REHEEOBHE TR
REEMT 5 & CHMEY 2 4 FASEF] S,

st F & L b ICREREESTA(EL. =
R X DR RE S, BEERDBRRHE
ESNTEERTEFTRE SRS, ML H
AR EECE A0 NRELEE
THhas FRLLTIOLIBERECELTY
ZVEMTY, B, OoERMICHRTIZL
UL 5.



Nippon Rinsho Vol 64, No 2, 2006-2 355

el

Fr.hs—5n

2 HEI1mmEZEV, 5 Fr. DAF—FICSFHATTEES RRNES
Sl I B M R B IV RAS A TR T H 5.

IRECHRAT v h-BRICENR R NA
ALlbdin, BMR7 ¥ —RIEE £EEY
TIIRE X USAE-E R AAEREEL, ho
WIEAE & B, EFHRTELIEERAL, T
e @RS SEICE W CHKRRBERERO
FETZIT-oCT&7z BE, BRESRTHSELT
JEP BT TH 5.

2. WSEISAL BRI

B2 ELE, B, REZLLEALTE
MREOBE - BRETI L EF R LHER
i, WHRSEEOMBEIENTH L. Ll
PRSI EHMIET A T 2 I Xk b AL ORE
HfRRE T E R 2, TLMEF IV
BRI DFEREN L 252 DM
BELRET 2.

T CHAIAESE, BICREKSHEINT
VAR F—F LR ECHATAI D ETIE
S OEREHIAER Y, BRI F—F
Wip EOREEEFERFRES L oM R AE T ¥
AN UCTHIA T, e EgE R s -
P ARNMEEMT S LD IEVRBALAES ¥ AV E
THILRTESL, BIINLOAT=FIVE
WMEFHET S &, BMARSSRD AT
YUVAF v TEBEAT VLA ETIEHA
FETHIELHWEETH A, COBRELTE

NEFCHEHNICHFAENT W AF—FREED
R, BEAETRTARSMET A LT TR
HEFELZBND,

Mo X3 %BETSFr.OdF—FVICh
EA T B MRPARSI DB 24T - 72 (H 2),
ERORBIIBTAMELLTCETHIToIA
ZER, AF—F A EORE R
FABENEF L THRETE R 22 ETH S,
SR LT, SISO RENES o~
FAVFRERIoTINE CIHENRS R,
IR E R E L OND. ROBRIEH T
—FMITHEASRBEZ EhD, FOTENAF
47— LTHAShTHIFFE LR, i
HEHAEEERT H2LENFHDE L TH A,
COEKHLUTREMBEEEToTwa e,
EEETERETHRL T (LER DL EE
Aeha,

Z DWAMPRSE DR A% ko, T B
MALEITY, LD {ERECIERE, ESLAR
IR TERLE L OND. COkDITiE, &
AhY i AMEEOIALEE 0.5 mm & B ICHHT
¥z LT, BEERER L THAFHIC

RORECHEL, SEEAOREL V-

BERETIBANRELRARET L. HRREL
LTiiicipEErzlELTwai, #
MINES O E LTERSRL VAN E—



356 H Ak 64 % 2 7 (2006-2)

WM AT Y VAR
3 LA RENAEs

SR R S LT
#AKFAT—

E3 EEicksHEHNORY
FABT4 7T — TS REBIELRTVEY, ENL D EEORERRETRE
FAFRB LTV, 20k, HirOEFFRELBRCRERL SR (2w

BTy, BENERIc2LEELZLNS. L
LR M & o THN S 2 mEdo
BEWMARLE, BRICIZBHIRTEIZLED
RE L 425 (E3). SHICHBLTEIhETD
BEBLOBHEERTRLBRREECILT, &
1 BAEEA L THSERREoEREH2F
Bl BREE BSWEhE MoEETE
£5 5N TBEEERAT RS THLS. &
OURPIHEIAREMEEICE L T, RS
BAFRETERZELTWL{FETSH 2.

3. drFa—%Ck3WREIED

ERELSHRREOMALE ED B EFkK
BhAHEELHEAERY, HRCBVTILHE
ERERPERENL TV AEM, —EBwH
EOBRESERS NI EELLNE ZOKT
SEOENFUNERTEAZLPEBTHS
PP = B0 =¥ (07 R Al Nl OF5 2 F R
WicHT AL LR THA.

INETCIHABDFHEOTEERRIET 2
EWERFITV, SRTREELEFVATEE
SR MET A L THEECERDLTYS
(E4). chiclEFERicsysEmEnr
F7E, SlEEROME e TREDEE, b HED
MEBLCTHEN- P 2EEL, ChbliEIE

T V¥ a— I D ES OB RS & b
FTAHZ L CHIFHE LTI,

BIEH h RS SR BAOFERE, FE
BAOEE, BE, B, ESHEDOES
i, R bNBRES, EHORERESIK
el AHBERFZERL T {LEIH LD, ]
NV TN & LR & DT O F AR
RMETHE. BCEHOFEE, WENY
FeF R ED L WGP THERTHIOT
ERTEDEEZ ML, RERTHESR
HELUTBENZELIOHATRL, BRAKE
STHSEWEERFTHICBERSETENLELD S
¥, BT Z ) 7T EREEENS W Lk
Lo s Rt 0 L 5 ko B
HoAZHBET AP TRE L, BEISDE
THERSN-EZEN2 R EAs L LR
HLTWw 2y, EWIFRICHFRREARRE
TharrtEILNL.

HEHYLK

Ay {ER MEPHT - IR S L THRIkE
LT 2=icid, Bt EERELEO
BAEEMEPERTAOTREL, BRSBTS
VEM L R A RO ENE BEICIEEL,
B EHREBETHEETHILENFHL. N



Nippon Rinsha Vol 64, No 2, 2006-2 357

M4 BIEL 54T TORABRTHY
4@%&5%:73;—&%@15:&?,:kﬁ$ﬁﬂﬂfﬂﬁ%ﬁ%?tht
BMAHDEREF) S LATRTH D,

FCEMRIIBWTHREEREL bR TuRNE 5.

B L UL DERTH o RHABEL, 15 AFFFEO—EhiL, EA N HH MR,
EEBEREA L LTORF— b4 viczh BB EREAEEm Rt ko .
FOTMRELRLELBRE 2of-bHFLbhR

X ik

1) KEBEHEIS | BREEASE By R BERIER LT 7 —7 V. JJSCAS 6 23-29, 2004.

9) EMEY w4 Fud S ORF 4 s AR FvEREEE BHEASIE 81 36-40, 2003

3) Faddis MN, et al: Novel, magnetically guided catheter for endocardial mapping and radiofrequency
catheter ablation. Circulaion 1067 2980-2985, 2002.

4) ErnstS, et al: Initial experience with remote catheter ablation using a novel magnetic navigation
system: magnetic remote catheter ablation. Cireulation 109: 1472-1475, 2004.

5) Rembacken BJ, et al: Endoscopic mucosal resection. Endoscopy 33: 709-718, 2001

6) Gotoda T, et al: A new endoscopic mucosal resection procedure using an insulation -tipped
electrosurgical knife for rectal flat lesions: report of two cases. Gasirointest Endosc 50! 560-563,
1999.

7) &Il Ei3A : Endoscopic Submucosal Dissection—tI BRI 2 BET S BREAOEHL IO
v, BEIEPIREE 160 TI7-722, 2004

8) Kobayashi T, et al: Magnetic anchor for more effective endoscopic mucosal resection. Jpn J Clin
Oncol 34! 118-123, 2004.




~ Bk E WP - 82% 2 B (FBITE 2 A) -

73—(277)

BE/MEORHBHERT AR

v/

i 2
= { T

Lzt

ik B

td U & (<

BT bUIEA + VBEELEIWEERT
i) B E BV BSHRIEREO D EOTH
Bo MBENTFLRTIALENLLETHETS
, FO3LBLBEVLOWEF, 2WTAUY
A, BE, FFv, Y3y, TVIVRERED
B BEEEICHWLATWARTFIXBT LIRE
Thb, BT, BERDELL T BHHGH
BEEEII) =Ty T, TORBTHRESIER
XimeEAwsd, XE0ENToRIUIREIS
HWESATEL, BLEDICONTRAIES
42 (F1)e &ZANHEENTFRITAENICA
FENTHEEES TlEd T HRILS T, &N
CRECEREFEE L, LIIERKR—RICTE
VE—RRHL, BRCESEZEFOIAVY -7

W & TR T T

MIBEICBIT AT -

B {0 R

l_\éﬁ

BT B, oha 77y 7y E—r LR, B
IOV —roESIZhANE, BREOEEMAE~D
momte BONBTHEE T2 ENTET, BFELRE
B DAL BT LML 5. FE
B RARRIZS BEOKRE 45H 5O TH
BERFHAAELCY— 7 ORI CHERT
5 (ChyERTF v FE—2 EIRR), T,

HEEH» OHERE CHEER—FTR D, &
OV —ZRIRBEEIEZREE LRV, TE
R TFBIEMEL ANV F -2 EZBIEICLoT
COBESOFPHATRETH D, S0 L5 2RI
V—aOMITRXMTETEY, WEERTH
WREG~OBBETHRIERTHE I LIE—E
B Thd, 72771, BFRITBET 0L, 004
BVBEFEZREDE0% L HWETMET 5L
H, RERBTFOEHIC2ENESTHHDT,

kT T o=

SRR T

‘/—_ TF -2

— i%[. ]
1
R ERAREL 557 AR D L

BiuAAt > § —ERRETRIERE

RHIOE S

‘E%t\ —

X, WEERTE WA7Sy V- 2R LAWERNTRO



74—(278)

VR LI =T v 7 K W REERBDNR
ETH b, BFREREAFT VHOBNEEDOE
WEMHETHY, BFECELTEXREE
&@%T%%o:ﬂKﬂLfﬁiﬁﬁVﬁm%w
EERRERED, FOREBTROMIEL
RIESL HNTA,

I. BHARECETSBTE -
EA 7 AREEOF K

B B4 4 ViR TERENAEH T
SO BWHHSISEA T E B A DOT, RRE
AOBEME LY BFEEom ESHFETE 5.
BUITE ) A 7 e (O - O - &E - T R
BELTWTHEEIHEBETE, IHICEHECER
HEBAOBREPROTILDLTRT, TOFERL
LCEIER A, NEHERTRRERIAS
MHPEENDEBRER EICOWTH QOL O
BENTREE & bhHo

1.8 #& O© H &

HABIIZ) =Ty 7EOXBEREEDD
v, CTERE L & IHEBRIIEZILT, T1
RS WTHRBERERT A, XEEEDEY
WEEEADIY A—F, F—F Aok
S BT L Thb, SNHMTEENTHER
MOPRAE I —BE G TRIETE-O0OHE
T, TOBECLI~2BET A, £, BRIGR
DOEHICBHEEOMRD 0 XRE e i
v, IEALEHAIBERWELETI. JIUIN
TERPHRIRENE VR, VB THHLDIC
WETHDL, 72, MO L3 IREOIFRIELE)
& B I~ O R OBIIEIPREAEE © He
T,~E@Wﬁ®ﬁ®&EMAﬁ&%éﬂ%i5
W TEAEENT VWS, 1 EAOREICET LEHE
1120~3050TdH b, F0HH BIERORHEERIZL
PEP 1~ 5 HEETH S,

I. 5 £ TO&EKIR

1. SRARICETIBETHRARE

R KREBRTFREFAENEE Y Y — T
1983~20004E D F 125181 D FE /N ARAIG 23 A BE %
BFEs BV THESLAY, BBRESZ AV
R BEAT IR 0 250MeV BFRVEV LN
2o SOMERAREGWEMEAT, EROLD
ORI & B RE SN TRIRISH L7
seEs g 2 FRERFHERI TR TH ; 287, 1 .

—- R AFoE - Q2% 25—

o, MiF;8Hl, V14l BR SHATH-
770 WMEHITIERT LR 330, BRE 17
#, FHIERE 1 BITH oz MIRE P RETGY
(49.0~93,0Gy) 7% 1 E#EPJ{E3. 0Gy (2.0~
6.0Gy) TRE Shiz, £EMAD 5 FHMEFE
BENEFN%THoTe IHICRL & TAH
(cTINO) 9@k IRBHE (cT2NO) 18%iom 5 sEffide
HEREIFNENTI0%, 16%FFIZIABOTHN
BIFTHotze 1A BHOBRERINAFBERICLT
WEBLDTHE, L L, IBHTHEEEN
BiiESA532%2, BTN v EEEN21%
2, B - EmERIM%ICERD 5, MEEE
UL v SEHTRE O BBEEITRIE SNHERT
Hole

ABr I BT H OB E R EHIAE L T
WEINEHETHRELHL-ERTH S, LT
HoT, BHEEOKRLVPTTHOIEEET,
BE R | EEEICIES D ERALNIDORRE
PRV, Fio, FRABELEEMEKFEMAE
SHRONSAENLOMEH LM TERPoln
FEI S B ot FORTHEEDOWEHIERIZE
RT~2B%OBRMEETI L, FICTAM
DIEERBEE TR A LA ENTES,
Fn3EERLEBEELRRETH B,

2, ATYULAKRBATFT AL & —

(LLUMC) B 3BTFigaE

LLUMC GEE - AV 7 V=7 ) 1319904
VR TR T O IR S B E A R Bt
A A LY, 2 OEEIZ250MeV OME T
ANF—Fih, EROEETLTOWETRER
EhMpoo Ly, HiEH Y b)) —BEHEEORE
Fic L b BEEAy FUBMLO T FEEOHHH
5EUNATEETH A B THPFINTHS (H2),

I~1A B0 ESEFHA i eI A
BEIET 2 B RO RERBRS T b,
D Ee o iRy BIF £ BE I BT X 45
Gy 2 & A ERER +HRBHEICF SHTHRER
~D28.8GYyE (GyE : Gray Equivalent ®EIRT,
Xy BmoEDReE YT 2 RR0EzE T,
Ao, LLUMC, EATAEY Y —BHET
1 X EICe LB s mAENEREL L
LTWADOTHERE X1 120 GyE EiH -
+2) AEMEN (GRBETI.8Gy), L MiEiD
By (IR HEE ; FEVI</=1.0L, BiE.0A
&) BEUBWTIEREREDASIGYE O F##
BMERE AT Iz 1994~19985F D I 37HA%





