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Supporting System for CT Diagnosis Referring to Previous Cases

Nobuhiro Tsukamoto

Department of Radiology, Keio University, School of Medicine

 Research Code No. : 220.2
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Since radiologists make diagnoses by prior experience, images from previous studies are
helpful in making diagnoses. We have developed an assisting system for CT image interpretation.
The Case-Based Reasoning (CBR) method was implemented in order to search reports and
images of past cases. This system translates the text of findings written in Japanese into
descriptive units, and evaluates similarities between the current case and all stored cases (case
base). The CT images of the similar cases can be retrieved for reference images, as well as
reports which show examples of interpretation. Since this system employs a key word extracting
method, translation and comparison can be performed within a second. In order to evaluate the
validity of the similarity metrics, the correspondence between CT diagnoses by radiologists and
those of the best matched cases by this system was examined. Forty-eight test cases were
obtained from the reports of three radiologists. The case base was consisted of 1,060 cases
written by other four radiologists of other hospitals. The matching ratio between diagnoses of
test cases and most similar cases was 68.1%. The ratio became higher with the increasing number
of stored cases. In clinical study of other 45 test cases, the best matched three diagnoses of 43
cases (95.6%) contained the established diagnoses. In 44 cases (97.8%), radiologists could
make correct diagnoses by using this system. This system is useful to prevent misdiagnoses due
to preconceptions and/or lack of knowledge. The diagnostic accuracy was expected to improve
by using this system.
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—F, BEIER RS 2T 05T,
Py — 8 FwFRIY—=9
Rz —2HDHF (2—F)'O, =72 % F
AL, AriSWENHHEZH 60 LHED B
RTANTBZ EIzLY), MEELERTE 2
T LD ENTWS, HHEERNTANTEL
W AT LIRS - THBAEL, 351
Efbnizdiz ii'%i%?ﬁfﬁi“'l'%l w ir B AfRg kA
HmELTHRfEE N TE N2, R & an AT o Hoaly
%W%Lf,ﬁﬁvﬁ—bi%ﬂﬁT&yxrA
LIELGN TV 3,
FHIIVERDBM IR 2T L, HEEERY
o AT LAORER & T 2 HIYT, FHpl~—
Z 4t i (Case-Based Reasoning, CBR)!"-17 |z
DR, GBI O TR E BRI I B g2
Witk 27 LADHREAT- T E 721, g2k
TIZWFIREE L 2RPEER 2 vk L, B
DRER) & SCERGET L 2 WA LITLIES 5,
4, EHE{ERED% S AT 4 (Picture  Ar-
chiving and Communication System, PACS) #
HHLE N, HEBHIC B W R 72 g 8oRa0
WL %) D25 3, WHEL WS e
AT LOWT, ST E FHER] % Rk |
FL, TOMGFHEIIERRTEIEHNTER
(&, B Eomi{§ZkiiE s L CoBE#ITAE W
EFEZ, WEMER S 2T L0 BUDEE B 2 Kb
A AN, S, K 2T L0 HARGFUEEN
MM RETL, 2612, ZToRMEEL 2T A
HFHERO CT Wz IGH L, Zof -
WTHGET L 72 THET B,
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ESEWTIE S R T LBROBE

1. HEIIEEL
B AT LT —YVFNara—7F (PC-
9801 RA: NEC ) X, [l » £ 1) & W{% 7T —
FERRMT 220D HMAT 4 A7 (Magneto-
Optical Disk, MOD) f¥/n-~—F7 =7 (Fig. 1)
rHW, BRI~ EEE OB G EET—
(#E B $& © case base) ¥, MOD Iz IS & C
(Image Save and Carry) 71— }20-22 ¢
sCEk L 72, fEBIEO TR (index) 13— F

(46)

WEDEG & BT 5 CT BWHRL 2T LOBRIZBT 2 5F5%

T4 AT FizEZ T,
Y7 b2 T7ixdBASE & @ L KRN F—

FN—2EEERRBEL, CEEE MV THhEICH
L7,
2, 7 bz TEREHBE L EHE

A 20T LSS H 0913 G AW B Ve

PEBTAIET, TOVATFLAEHVWTLERE
& Lk, KEEAGHANECIERICES N
FHuE e b 2w, Lizdi-> T, HHFEDS I
R 2 <, EAFESD DA EELHVCHBICE
BTEB LGzl R 250, ARHEIRD
&, SGRIOBE TIEHEE - LT A
ERREL, 27y RN Rb v b
L7z, L2, AWSNzEXoT T Higei75
&, SEBISE RN & & LIS FRIDSE R Mk 1o B
[z B e § 5, WiE #2720, Koz
T A TITEER, Bl E F 22l B4 (descrip-
tive unit) ~OZEH, FUEO LI & 5 Sk
BMEICETE L2, 203 EHERORHE - o

-r}

]
[ |

‘ Frame Buffer  CRT \
640x400x24bit <> Display
I i .
' Personal Computer
| NEC PC9801 RA
scsi I
<-.q____._«- /"‘_r\ ] Images
: A &
Case-Base \IS&(J i Reports
- — =)
Hard Disk MOD
100MB 320MBx2
Fig. 1 Hardware configuration

The system consists of a personal computer, a hard
disk, an image buffer and IS&C magneto-optical disk
(MOD) : The hard disk contains descriptive units
extracted from the past cases (case base). And images
and reports are stored in the IS&C MOD.
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dictionary

; —_

| @densny LDA > gall stone) entity

‘ area

| \

i [findings] [findings] [organs] [findings] | attribute !

i LDA LDA gall bladder | | stone value i

Fig. 2 Examples of dictionary entries : As examples, three entries are shown. Different terms
(low density area, LDA) are used same meanings (LDA). The third term (gall stone) has two
sets of attribute and value, so it means “‘stones in the gall bladder”.

Twh iz, #EE, ook EA7 2 BULE Rt -
WS & LITIC s 5.
) BrEOREE
W EDSCEENE F T 5 8l o Rk HLAL
13, ez R LEE (entity) i1 2L kD

TR 2 HAS b2 LT, EREC I3
(attribute) * W wk (value) k DB A, L

“lERET, CRTRY, YEMT, “SEToWT, L L
7z, BWIZRHLEEONEERL, FFEFEIZHL
TRELEZE 25, ZnbnitikrEs ) &EH
T 5. Fig. 212 BB 2R L 7228 A2
2D R LiE“‘low density area” & “LDA”E,
FTHLBRICHFES N, ERIZLDA” %2 &L
Tw3, 20L& ) ICEFEFETIIEEOFEH 12D
fili (“LDA”) =242 N, [MFFEHEY (thesau-
rus) NEEH LR TWE, EHI23FHOHD
Z k<, “gall stone” &\ R LEETIZ“gall
bladder” > “stone” ) FEME TH 5 5%, fihl & L T
2R E TR 2 ERICRBAT 210 L BIRT 5.

FERITTAIEZE L D, B, BEEEE RIS BE L T
ek S dLlz 458 HigE & vz,
2) iR B~ ZEHR (A /o MR

o FitofrEE v CELiR Hi47 (descrip-

tive unit) 12, F—F_—zicHz . B
R EALIL R, FrRONE, ITROAE, Ak
PR S5 12 A 25 H

(47)

DAESiER ), B LU, ST O 5 DD EHS
Lk, 72k z21E [z 2BoaKRILLH 5. |

v LI HFE~ngE, HFENEE2RT
(liver calcification + multiple #102) * 7% 4.
liver »* %% 4, calcification AT FLINZ, + 13
At Lo 47 86 T, multiple S i GE T TdH 5. #
102 A e,

3) B Rl (similarity metrics)

B Rz, FRHAE Hu-Tinvy, AR
Sz R R o Rz daE L TRl 61
iR E, Z2O—HRRECEL TEADT L2
ORI E L THIML 2, 72 2IEhIc [HR
BRI Ze (G | & v o il g, AT iLose
Lt Th 5, BRI REIN] & 45
FUASH I 2o AR, ) & v 0 Bl TR, U
13—E L T 58RO T —3
L, MK &4 [SOLZL] v idTdh g
Btk Roo—8e Lz, Zo & ) It o-—
HEIBICoHEL, TNTNICEATITE L7,
7|>'- B EHEE, EAOTHGEELHATFEL B

, AWRIZHEIZ- T, TNFINT 2 H08 %

‘X»‘H T E2RGET L 722,

3. FokRETF—I0iFN

Ry 2T LAOWHUIEN T 022 L T— 5 D

n# Fig. 31577,

A
m WFI!
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© BEWH, RO AS (input)

¥ —iR— Fd b AN & N7z BB OBKRERT
RITEHEMICHERI N, —R7 7 4 /L (tempo-
rary file) ICZEHRE N5,

@ iEZ® (comparison)

AN ENLFTR (temporary file) |3 #EfI4E
DR E N, BEUErEETHEREINS,
B BALICERL, T—I—RicEI I Lic
L DEEPIAREINL T L, R R o8 % o
BWICZ 5Z &°TE B,

@ #@EDOBHSEPY (relevant case) Dk #E
(retrieval) * #R (display)

FEBISRH, BDBEDEWESZ, ZWihofiEd)
EEBE AT RZ R L 2BEER EE2 b, Zh
LOEBIDZEIZIE T D FE FERBEA - L CHE
TE 5., FLATLORERER, BT, #

BEDEEG & BT 5 CT MRS 2 7 A0SR T 2575

KRAFEENTEL L DRWHB 2T L EBY
D, #FD X MG L 2 A BEE |- 5%
LTERBTERLIHICLZ L THS, EEBEOHE
1% BEFELR2ZLTROMITETE bt
&% (Fig. 44),48)

@ 2W (make diagnoses)

BLEAEG % 212 L€, MmEMEEIC LY EmE L
DZWHEELME-FTEL, TEZ 20+
LTHREELTREEHIEHTE DL, LECG
CCRRAANICEY, FrREISE, #EmL<E
CZFNCHEPL 72 8E 0 2 BRT 5 = » 550
HThab.
® JE#IE~DEM (add to case base)

Brzic A&z ERIZ, 2MBEDIERIE
IEMBERE NS, o bk AL R 7
DFEFZDEFADORTIERE L, MESFLSLLH

L,

GIART —— —|
I/K:ey board
@ Input
Patient information / Y |
and Findings _— (\___IEND '_‘)
¢ Temporary File \ -
'\

(2 Comparison

Similarity Metrics

Case

v

@ Make Diagnoses

" —

——

-ase Base

(3 Display Relevant At:eval

(5 Add to Case Base

P/ A

e

)

Input established |

diagnoses

—>» process flow

—— data flow

Fig. 3 Software diagram : The system receives patient information and findings from keyboad and translates it into
descriptive units, which are compared with case base. The system evaluates how similar those are, and displays most
similar cases as relevant cases. Images and reports of relevant cases can be seen. The radiologist makes final CT
diagnoses. After all the new cases are added to the case base.

(48)

HARERSE H53% H12%5
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(A) The retrieved images are shown. And all stored images are

shown in the right lower portion.

201858

19390516
HL mlt
HCC AP=sih

C multi

UL i i‘

(B) The report data can be retrieved as examples of interpretations.

Fig. 4 Retrieved images and report data

BEEREICEBNTESLHICLTH B,
® #EEZM AL (input established diagnoses)
HR, FR, HRETHERE>ELNLEA
12, MEEBKHER & L CANTE S, B &
LTERFRSNBIRIC, BTRMEEER XL T
FTRTBHLHICL
K AT LTHEBIED & A SR OEER) & FFT
REFFOEFOEHE, 1L UK EL IR
TERRT 720, TNHLESBRL LA 5EEET
XEARELT, XHECTREOZKRE®RS
fERTE 3,

FRE54F 12 H25 A

ik & SRR
1. A &

Ry AT L TIITFE, SEYH 2 EAL
(descriptive unit) ~Zsis, FRELEE o F4ifhH: %
MEIZBEFEL 228, V—7uTHHICATER
2B HEIER O RHEEE O HAFERROZ L1 %
Bt L7z, @EEFIIMBONE L & 2 BFED
SR (EFIE) "k, Z4ME2BETLT 2
FREGITD2EEE LT, FAMEFIOATEY A
T AIEERIED O BUGER 2 BRS¢, T2 ME
PN LW & 2 2T LD 72 i SHAEE S o 2 W
BO—HEEEBRETL 2. “EHIE, T2 E
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B, WTFNOBEHIAEL AT ARLANTEZ
EERFEEE L2boTid i, WHT 5 HEPE
ﬁrmm&mz%nfw&w.it.w¢nmw
Wit 51T b BT RAC B 2 o o A % L
L, EREATR, CT 2Wis S I3 sEd oI
HWHLkh -/, FPESEOEATITIL, 154
ELEORELL I RN—EIz 10, a9 —Kic
1, MR Ro—3izid 3 % 5. 2 Tl L 722,
S BICHEBIH R LAE IR L 22854 0%h#R
Al 2 7260, Sk & HeAE HIEIC 96 61, 283
B, 569 i, 1060 #1 & W=+, 72 FEF &0
—EAE A R L7,

RTC, BRROGAH R % GHili§ 5 72002, AR
zTAEwaﬁwLu@AM%ﬁot.%mT
Z M EH S ZHIZ MO REE L T B 5ERT £,
AR W 6 i Ft SR AN #4T- 72,
£ROEPNZI LT, ¥ 2T LDBREEF & LT
R 7o EATEEOER o e 2L &N D
WL, AT LAORTHUGES %S L T2k
EARANIC 2N L 2B IR E R 2 3Rk, K 2
T LD HMEZRETL 72,

2. BRIEH

MO BTG O SEBIE” & LT, HHET
EREEE (RR) 198941 H1HA59H 30
H O RIZAT b 724356 X CT 1060 1 % A v~
fz. [RRTI3 4 A OB WRHEMA RSB T
T EIT- 208, 0 4 X/ DEMAHSME L TH
HEEERL T2, FFIEERIC REFT R
BN HER TIL BB 247 v, Tl ERERAL
%, BRREEASED B MEZKi 215 L o1cL
fz. SRS CHEE WO e SERI MR D & I
Lz,

“T A NREGITE, ESEHEUE R (KT I
BWTI19904FE8 A1 HA 5 10 A 10 Holiz X
# CT M%7 - 72 370 Plodwh, FFILERRIC B
ERHLBH (S5l 3HDERIZL ) 2
W diz) %38, 2Migo—BERBEHo R L
7z,

CEWOMEE L T BRI E L TIE, BEREIEER
KEEEEE (BEME) T19904E1 A 7H»51H16
H DRI T b iz 358 X 8 CT s 263 1 h,

FFBRGE SR B A5 R & 172 51 Bl & 2 W O i
L 72 45 Bl BEUY, HEEEOTERBMIZHE L 7.

w8
1. 7R MES & REELEM DR D—EE

T A MEBN A U THEBIE D & BRI 5E6) 2
B L TL, BRBRA L —HT 2 H
N, BRSO —BEEOMIFHEIE 0127 5 2o,
L7zdio T, FTERERICEAIZEADOWEHE %
B L 72, WIFREIE el S 105 AU i rh o i
JEEEE B oAU L D Z LT 5, @kosEp)
POBRINBIHEEIFLVEHEET D &,
Pui» PuZnfg, Mol i o MBI L LT,
— BN MRS

Zpu* pp
THMENE, FEGIE S L T 1060 44k % H v
A DML 4.1 % TH - 72,

W “T A FEMAUSHEN "I LT, A2 2
T oL ELELIE L 0L L GRAZ B
&, RSB 22 W4 0—B0o % Fig. 5128
TR L7z, FEBEPOSRIESIE A 96 1, 283
B, 569, 1060l & B2 &, —FH|L
47.9%, 62.5%, 68.8%, T0.8% & AL 72,
FEGIBIC & 2 —BED L3, 96 Flh 5 283 B
2B S 723502 T, 569 il & 1060 1
~DWIMEBIETH - 72, SREGIBE N TE
RT D&, —HE L BREAMZIIITERBGRE
N YA

T A N REBZ A 2 R ) o0 s8R R A A 2
ol ERETT A L, TR MEFOHEHD
ALK D BRI | TRk 2 & h % 5
2. T4 bbb, BRECHTEOBE T HE
EWREICET 2oL itiloi e, YAT2I13E
FEENTTRZ2HDZ L3 TELD 5, LS
> T, WEMHICLEYS LA RRE N Tw
WA, CT 2MideE L Cv e wiiéiig, o
AT LADRES & BIR L BB BEARO R LD
—EHBON L EFZL, THLREELLTT

MAREF A S BEAE L 7z, 48 v 12 49 A A 2 )
HELHESI N, PELEEER R L 2 SA
D—EE(T Fig. S5ICEMTRL 255 1060 #illc

HAER S $53% F12%
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R
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Q
T
=
0 n P | L3 349 4l 1 n L ]
50 100 500 1000 5000

Size of the Case Base (cases)

Fig. 5 CT diagnosis matching ratio between test cases and the most similar
(best matched) cases: The correspondence between CT diagnoses by radiologists
and those by this system was examined (broken line). Inadequate reports which
contains too poor descriptions to make diagnoses were removed. The matching
ratios of adequate reports are higher of all test cases (solid line). The matching
ratios became higher with the increasing number of cases contained in the case

base.

ME B —HEIZT0.8% 4 5 80.5 %L 22
A%, HEBIENRNNC & 58T ) WM TH
o fz, A2 EEETHEMBELL, AT
5000 T 100 % & &L 72.

36BN T A b EERIEIFTRIC, AT AhEK
WEAPSE G & L TR L 72 fe W D15 050 4045 %,
BWio—% - A—F L & bz Fig. 612/l 7.
TEGIE DX GAEFIS 2 B & 4 3 &, s
Bl B aBIc BT L2, 2512, ZHo
—B D EAL, 30 mELE T 5EBI B 569 B
LEOBE100% -7, Thbb, HET~E
MHREOFEFIEHREINT 5 L 2Wis o—BEh LA
L, EEABOMEREHRENL 7205, ZOBEE
LT, LDBEUEORGIER 28R 722 & 2R
LTw3,

2. VAT LDOEEKER

FEEBM DDV BHEDFEF 2 W T AT A
DEFRIG RO T2 BET L7z, BRI 130
ELMTd & L VEKREHR2 4527, CTH
BOBEFRM LUV LR EARS ZT AICAH
L, BOUER 2%k 22285 % Table 11255

‘FRESAFI2 H 25 H

(51)

L7z, P27 LHE 1T R HUER o2

Bz, HEEZWAEEN TV 2003 45 Bk 36
BT, EREIZL.0%TH-7, AT LHHE
3P F TlIcHIF - BMA I, MEZKAEEN
Tz hEfIZ 43 fEB] (95.6 %) Th -7z, [Ehf
A, ZHb DFAPEER SRk e LTRIAEL,

BRI T L 2207413 44 B (97.8%) THEE
2 —E L, R ATARZSHBL TLHES
WrdsC& Zd -7z 1 BlHIFINERTH Y, e
2 E .

Table 1 CT diagnostic accuracy assisted by this sys-
tern. Other 45 test cases were examined in CT image
interpretation. In 36 cases (80.0%), the best matched
cases contained established diagnoses. And in 43 cases
(95.6%) the best matched three cases contained those.
The final diagnoses by diagnostic radiologists are cor-
rect in 44 cases (97.8%).

Accuracy of CT diagnosis

36/45(80.0%)
43/45(95.6%)
44/45(97.8%)

Best matched cases
Best matched three cases
Final CT diagnosis
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20 r

10

Number of Patient

10-19

EZ3 case base: 96

& : 283
B : 569
EER : 1060

20 - 29 230

Similarity Score (points)

Fig. 6 Distribution of the best matched similarity score : Number of patient are indicated every ten similarity scores.
White space are mis-ratched cases. The best matched similarity score is monotonously increasing as more cases the
case base contains (left to right colomn). When case base contained 569 and 1060 cases, all cases had more than 30
points are perfectly matched. Because the case base contains more cases, our system becomes to be able to find the

more similar cases.

WEDEFIOFFFIZ R BALIz 4 E h, T—
FNR—ACEZ LN T3S, B-tree kD #5|
DT A I N, EEICHRETRET, RGO
FHPEIC RTINS ThH B, L L, Br
Ro—3 L 2l i 3B Ens 2
&, EFHEICIZITHAE L T80T % 5Lk AT 0k
LWz 2, HERE BiEkB X O—BGEolR AT o HhH
2B 2 BRI GHEB DR el L THE 2 7,
HAED ~— F 7 = T TOMBEISREEF] 1060 £,
5123 FLik HAL DR IC BT 2 BR 13 50k B 2k
208018, 1EFRLZ)FEH 0.5 TH-
2. Yialb—ia RTS8 5 40984 5T
BHA TRBRBIZEBOR8MHEN 0.8 EFEL,
BEMEDK 1 F40 o4 5 3 TR Tlk 3.1 8
0, RSN 1M EET S, FEATHMIL,
N—=F T = TOMRRICHEF L, BEDT Y 2
Y TLEEBRE S v UE, 3 HERS L —F L
PRIk B % §GRUHT DI 0.3 8, 2R
L7 1.5 o ERMTH - 2.

x B

PR S AT AR EEHTH 278D 5%
& LT, HeEEERM o8, b
LRI hrhEFbnsd, RLEFELE
FBMREDB EANDHEBTH S ). KL AT LD
&9 wHBEH— 2HETRIC RO FHEHER, R
T LHIRNLICRMTT 5L Tk ¢, FHS 5 ER
DEFEBIRATINR 2 L2 728, BRI OB 5
DV EREREET R EHEZ NG, 2ok
B, B AT AHOGEIC L 2 IERELEE
WL Ty, HEELh 2 EMFEST 2 MESIDP)
BYEICERD D B2, AT HAKOAE YD
FHEIIHEETH B EHFZ bNB, EI T AT A
O HAGERFR O R L0l £, FiERICL 2
AT AOBATHE 2 BRFEIC X B BEE ST & 4T
-7,

HAGERF OZLEE L Tix, AJIdnzFE3
BnhpCili» DIEMEICHR T 2 00 EERTH

HAEKRS® H53% #1255
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3, BRX%%0F T 2 LmplEnRLL &
LicERBIcRIFMZLEE T 5, WEZEHbT
5728, RICE M EOFER% W CRE BATIC 2
WL, 7T—sx—24bL, S LI Rt
LT L 72, FEROFTRZ2RTRERIL, FLZ
Wig Z R OB E, AL AT LHNELCHAE
PR L T2 b, B —IT 2RI E

EEZLNBENT, BHfO—HEXLZFE~N, Th%
FL DR Y L7,

B —EFEIISRENEIC L VBT EZ L
HHERI S LB, AREHRER T L SRUEBE A R
T3k, BRio—BFEd EAL, 10008 i
B L 80 BOMRT—ET HIEH FBIRTE 22,
FrIRsE R CT Wi Tid, ZMEEH 5 500 #1121 E
2% %k, FABLEE S B A eRic BA L, 30 4L
L33 100 %d ) A FEFI ASRIR S 1, HAEHE
RIRD T L EATR S Nz, SIRERH & —3EEih
oD b, REFEDT 5000 FILLEICh B &
100 %123 WS ClRoB FADES %3813 5 = &
HTE B LHEHE T,

Bayes' Theorem (2357 & B3¢ & #1072 B Bh 2T
AT LY T, HT00HDT—F~<—2%H
WTHEERRENLTE), SEERASE LT
FPIR—2HERICE DA LR EFEZ LN
5., Fiz, HECT Tlxlro—3EIZFEH 75
% EMEEN, ARETERBLBEREZRL T
5, ¥REEELTIZ, BMEEA 27774
TICBMi 2D SN EEFRAME-> Tnd EHFZ
Lilh,

—F, TXx A= AT LOHFETIE, ¥R
BIR AT7 L ZEMECBIR 2 BIg L, BR% R/
BREZITZ2L I HEILLTER, ZORDIAT
LIZHEHEA L, EXBL, REFCUBEATHEEC 2 -
T, EFGH D FEBRC, ByERmEcBET
LW A EY BIFT, kD IEREL B AT
LEEDBE DR ENT DA, #MEAL, EXb
DIZHERICL 5> Twiewn, BWEIROMIE: L
LTT7Her—icd P EIN T 52
Loz, BEFESIcBWTY, ERlC X 2
#4795 CBROENTWB EHZ LMD,

AT I N — F 7 = T OMERRICRAE L, el

FHESAE12 A 25 H

(=S 1423

DY 3 TIE, 1~28 LN 3 TER 5 53
PEEF 23T = & TE, EHERMEL W E
FzbNd, EHIZCBRICEIT 2HEPENHE
[FPAEICITZ B2 DT, EFIMBRZ VT3,
i, LR PREITREE % 75 - 72 W5 G S H B
FEEIN, KEOLFEOL M 2 WTNHE TIT 2
558 (Massive Pallarel Computer) #»E&
nTB, EREOFMMEEIFRI LT
228 TN L EMVEZ L TERSEML TY
MERFHOERIZIIEA R 5w & n
5.

KRB DA TN & L T RATI 247
- 725 FUEFIHPICIE L Wk E T b b
B3 80.0 % L@ <, LAL3ALFE TOFMLAER] #
EHRBEL TR TEZETIT8HDEWIE
DEREBLIENTEL, R AT ARZEHBIZ
AT LTI, Bk PR O s i -
B EEELZLOTHY, FuofEflcIEL
WIS R FA TR Z s, 2HiEE: S5
TeDICEHEBLIRS & FHZ 5N, AL IS
BB CT mifgic IBE L THRET 24T - 7225, fiias
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