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W1 E TR TIE, IR LR 5 ERBS R EE W OFR & B SIZ oW TR, BESERED b TV SR
B ERZWIFORS L, EOHRTORFEDAESIT & BIIZ DN TIRRTWS. EMIE, HEOHETIZX
DAL HBEWE EOBIC L0 BEERESE T DD, AEESEE DL & O R ZRBRIZHE LN TR
VN, RAIFFETCIE, EiE OB & S DR IR L L CHEIZFEB O MM R EBMR o R A TSI E B L,
BERTI—FEOIRESHRET LV THHLYNT LAY —ET NV EMAEDED ZET, RAHRNbDOT 2
—EERICE EN OB E R ERAICHE T2 22 AL LT D.

%2 PR & ERBEEREE T, BEE s L e b Ok AMEIFRBOBHALD A = X LA EHET 5
7o DI IZONTE LD TS, ETIFIRO MR 22 FT 7L & MRS I B9 2 Mk 2 H5 8 L CiER
LT3, I, HEERORIEICKT 2 AEZNR MG E BB L AR E Ly 32—y a itk v, &
HEAL ORI S M E O L2 R CHERTE A Z 2R L TWVA. KU 2 b— 3 U3k~ ek
AT — P OREMREEELAE S A 2R TE, ZOBILAS A E AV CTER LIZBE I mE %2, AR CTiRET
HZERMCTFIEC LIV L, TRERE I al—2a U TRE LB T A — 2 2 b4 5 2 LT, 82
FHEORIEOFENFAEEIC 2D 2 L 2R TW5. £, ROz a—F52BET2-0ICAVWZERBS
HEDWHEE O & FEZ R L, SE RGO REIC OV T HIRR TN 5.

%3 & (R TFOBT BB ~OWEH | TIiE, RO L& 72D RRERITINC X 2EBRT 7 AT v
AT DB L T 7 ZF v B I HOWTHA L, BB SR EH T 5 B0 R By 4 X7 Lico
W, BEEDIEERC AN Y I N RS — L K BDREHE D E EBEMT TRFT LT A, BEER LY, 4%H
WD FEFTREI D A X B RE L, WAL AEBEICKHT A EBEDE T 7 AF ¥ Ea s F T A MOE
HLANOEN 21D 5 Z & 2k T 5,

% 4 % [ERARI T OB R R RS 2088 M) ik, BEHREG 2T 5 = a2 —F 5 0IREES /i
PEIZOWTEIA L, S L OBERIZIG U TE LT 2 RFRFERITH OS5 RS = 2 —(F B O IRIES i & x-S0
BNDHZEAERLTWS., RICT a3 —[E 50 bHEE DR/ R ARSI 5720, FRARITH O R
BB & OISR 20, B L OHEIR LR AT T B0 TS, HE o T 2 MCBRMER R o2
RfESRE R L O XIE RN RAET I L2 AL TWS, ZORLXESOREDA =X L EH HNTT
L1280, EMNRICELE U7 R EL RIS, < AF LA U —F T SO IR B & 3 ) L TR &
fTHo WD, ZOREE, W3R HEEOZALIT I - T BRHERLRES G e U CRAERT O M e EE I 35 & 7328/
BROIRKEEMHE OMA S OEMEFOBNEE T LT, av NI X NOELEEENEALHEND Z &L E2F
BAIICHDLNZL TN 5.

53 L EETEME LBRELZEER CIIREAD=XLRHLNERoT2ar T A MORLE
FEEHANT, WEFOT a—(F 5 LRHEREG 2 TROICHE T2 FEZREL WD, FTRLEER
ZRERT DX D O b EEEE M OB & BRHERR & 27 L TR D SRS OMIC L 2 EATT2ITH 2 & T,
B OFRHEER DB S 5 2 & Z2E MRS T 7L TR Le. WICHEFRIEREOS U CEET 555
XA ATEEL L, M RE & E BN RMBEER S 3 I X FOWREEZBEATITICHNS 2 & T, E
FHLRE D A2 7 VAZ B O A S A SRR ERAREE L e W K D IS TE, R CRRMERRRL IS O 4 & E
EMICHH X2 2 bRz, MELETEE, FEANBEARET VL DV 2 b— 3 VER & ERRERIC
EFnEREHAL, ToAMAEEHALIZLTWS.
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It is highly desired to develop a quantitative diagnosis method for liver fibrosis based on ultrasonic
imaging system which visualizes the organ safely in real time. To clarify quantitative relationship between
the diagnostic information based on the ultrasonic image and the structural change of the liver tissue, a
co-occurrence matrix that characterizes the spatial relation of pixel pairs was used in combination with a
multi-Rayleigh model expressing the echo amplitude distribution.

Ultrasonic images of different types of fibrotic livers were created by simulation and the texture feature
contrast was calculated to quantify the co-occurrence matrices generated from the images. The results show
that the contrast converges to the value which can be theoretically estimated by multi-Rayleigh model. It is
also found that the contrast value increases as the liver fibrosis progresses and fluctuates depending on the
size of fibrosis structure such as nodules.

Next, the fluctuation of the contrast reflecting fibrous tissue structure in response to the pixel pair
distance was analyzed. Analysis using the periodic fiber structure model quantitatively clarified the contrast
fluctuation is generated by the modulation in the number of pixel pairs with combination of high brightness
from fibrous tissue and low brightness from normal tissue. This fluctuation gives the structural information
of the fibrotic liver tissue that is useful for diagnosis of liver fibrosis stage.

Then, we proposed a new quantitative method of fibrous tissue imaging using the contrast fluctuation. In
this method, a higher brightness pixel of a pair contributing fluctuation is selected and weighted by the
fluctuation value. In addition, integration along the pixel pair distance and weighting by the contrast
convergent value enable the precise and quantitative fibrous tissue imaging without false recognition of
high brightness pixels from the normal tissue. This method was verified in both the simulated and clinical
images. It is concluded that these methods give quantitative information to diagnose degree of liver

fibrosis.
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