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Assisted diagnosis of ultrasound images of the hepatic region
for group physical examinations
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Abstract

Ultrasound diagnostic equipment, with the high number of facilities equipped with and engineers
handling it and its minimal effects on the body, represents a convenient means of examination. It can
also be an effective tool for making the first diagnosis for some visceral diseases. However, excepting
ultrasound diagnostic equipment hardware, image diagnostic technology research remains confined to
relatively narrow areas such as three-dimensionality, elastography, and breast cancer diagnosis. Its
versatile and broadly applicable nature is not being sufficiently exploited. This study, taking as an
example of widely applicable assisted diagnosis technology, the assisted diagnosis of hepatic regional
disorders was demonstrated an expert system-type method that calculates the image's statistical
primary features, assigns weights based on experience and obtains averages, and then outputs
confidence levels for the three disorders of liver cirrhosis, fatty liver, and cysts. This method in
essence quantifies and indicates the presence or absence of disease in terms of confidence level.
Evaluation was performed with images from 12 patients. The method produced results that were
approximately consistent with a physician's judgment for all of the images. Compared to the
conventional physician-conducted method, advantages are evident in the new method's quantification
capability, its reproducibility, and its standardization capability as enabled by its ability to reduce the
effects of diagnostic equipment setup, composition, speckle noise, and other factors affecting
judgment. Furthermore, analysis of results indicated that, because a high correlation between primary
features and physician's judgment was obtained, enabling easy analysis and tracking of judgment
details, validity can be justified.
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Fig. 1 Flow chart of calculation

4)  T=HR=R L)L, [EOFE
WFREAT D 12O D EE /2T — X
OWUL L7=IE ) oy
BTADHIr & =20 2 —Z DU L TN D0 E R
AT A& L FERHEN—LVEZETTH EEDHIL, LET
HIETORILAEFL LT b D EFRT.
On—v
—REEELHET 2208, FHEEOBR, Thbo
MEDH %, T 5. FurT MEZ OREFLIAL,
D= G- T BB PO URER O R 21T S .
OfEDFEE
FEEOT L N T A MREEIC LY FAEOREEFHES 5
FEZROMREDBNNT X 57 % 2 F v — O & OHEDRIE A
PRI A, B, o b HECIRET S, TS
DIRBUET V2 Y X LD BRIARH TR AL .

2.2. A

1) FERHEE

OrkrE, B

[ - 7= B & A5/ OZEE1T .

OMLERANZ

FEHER 2 O R A2 VBN T L CT > 7 L— h & 1ED
WA S T4 AW N L LIZbDET 7 L—F EORT
ERAFHEL, ERPEUTOHEITEXOK & L TR
DR ZFTATT D, ZERNREIWVIGEIZIIHEXING & LLE
DIFREATIOTRN.
T L= b EHERM R OB ITREEIHEIE DRI,
— X H b A NI T BRI
LALER % g

o7
8% X OITHIRIL LI, 1

AR OB (2 - 1R - st - k) 3

”

(b) standardized (c)difference image

(a) template

Fig. 2 Preprocessing for alignment

2) RERER1 T AT — O X E AT

Ofkre, B

TXAF v — DI O—YPRHER A ZEREH TE DL K
INZT 5.

OMFRNE

MEPT » VERSy 278> TT FAF v — O SFHEICHN
RNE DL, FENGRRIANT LD~ A7 o< b D
TE D LT E DA RN D, BEREOY]D I E—
EVET ) 7 OFEETHIET 5. SHITATT T 41
WEREATUMB NG 7 A R BR<.

(b) result image

(a)original image

(Red: exception area)
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Table 1 System output of confidence levels

SR JHAEZS iEins o e
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Liver cirrhosis

(a) test case 1

Fatty liver

(b) test case 4

(c) test case 7

Cyst

(d) test case 10

Normal liver

Fig. 6 test case images




SRR\ B IF I E i G & L7 E Wl R OB ISR (B2 h7 - )2 - 451t - k) 5

OHIERGR DR
UV AT AOEBEFROMEER 2R~ T
X 6 \IEGI DG O—ER A2~ T
WE(BFEDS 50% L 0 B TFCHIE L T d.
1 2 CHET TS &
g1 261 2. (FERO—B)
o124 0. (FEROTR—EHE

TP & FP I,
TF = 9/9 = 100%
FP =0/3 = 0%
OHIERGERIZ AT DT

1 2 i & 72V MEFT Tl db 5 23ME 2 DIEBIZ I THEEED
s & AT LORERERD B L TN D.
L L#EL ZFE L ATAHAS LD, FHRZEOMEEENLE
W2 & B 72 B CBEREEL e TNVA T & AV A,
ABIOEFNTOT I S BRI IER 2 > TN DT, E
BROBERAISHOBRIZIT S » EHHRENTEL 705 Z LA TS
na.
OMFRHE
(EBROEAE)
JEEE DY A X 512x512
CPU: Core i7 Q820 1.73GHz A<EY 2GB

(T
AEREERE] 1 0%, 1 IR OOl 272 300msec /I8 1 AL

(LR Z B3 D AT L)
1FI5o8E L, IBKERZFRT DT 2T 28581203,
FHELFRI D) 5 FITEH SN RN L L EEZ BND.

4. EE

4.1, HIFERERDOER

SEIDOF—=ABECE L TIERWEREN/H TS L EX BR
5. LOLEEROGHE TIEH - &R S X9 7epil %<
FAET HEREMN B 5.

AT NI ) XLEERCHEATHAIL, REE Lad
2T B ENDBLEND, TRIGHE L CEE L M R E
T, W EE L < LCHERTAEREE L

FOWAEIE, EREFZIFEEDRE VG Y S HET S
r—AINEL IRV, IEFIERID 1/3 FREECHFA & HEd
LEhBboEESNS. 12 F LR UEIETHRTS
LAE)

4.2, HEROZLMHOFHE
ARIOFEFIT L TAOHIE Uiz — RS EOE L v AT
LOHT) LT HIE & & bl U C AT

R OIFEE LY, BEEOR I EST, e O
WBELT, THFAFr—ofs, 8, PIEOEST, EF)
B, —REEEECOX K THELTH H I HIET
WEERL, TORHOEN, Nbarba—2TlHLN

MR bR e, HlE LA 2 2 (o

Table 2 comparison of decision results of primary features

(B MNOEHE | A=EE | AGHE
AT % AT v — 1 10 1
SRS BRI 0 11 1
NENHTIRRE 1 0 12 0
BNATIARE 2 4 5 3
£ 0 12 0
&t 5 50 5

F 2T, OS] LITHEINIEMRTY AT LD~ —
2%&RL, TAGHE] L33 AT AR CHET B~ T2
— AT

TASREED L0, il & v AT AOFERP—F L T D r—
ATHY, i & B IEMEILNE & bR O —ATH 5.
FaE O — AL, WE R CH - 7208, A DT F AF v —
O ZOHEIZOVNT, WiF & HRAY &) fFIl3 2 filE Fi
TW5.

SEO TR CHRFT D &, NOHIWT & v AT AR HIE
1% 50 /60 fROFIET—E L T\ 2.

NOHER i Z & D A= h AT L e LT, k]
TERT Tl e <, BB ICE D —REHEEOME T H ADH)
Wr i MEA AT A TEBEL T D FEETRTHOLERD
no.

4.3, BEREGZHEEDREICLSHENEIL
2 IS EENE C, REMEZEZ THMERIZE L T
WD EWIHERTRERD DD, ERIEORREERTT ) F
I, A2 5 THES, EFOIEDHE CEET 2 FHE
LV, 22T, BEERA L, TOREOWTHEI IR
LTHD.
OFTIH OB EILEGWEERE, A —I—HDE .
ZAUCEELTIE, A — I —HOEE OE WSR3 5
DO EREIZTERNWDT, TR EREITH 2 LIXTER
VW LIL, T—T 4777 hOFy )T L—a rE(TH
ZET, V=T 4777 SO ED LRI S ISR
LHTEDI 0 L LB E VIR THLICHBE L.



6 M LR ER S B-36 (2012)

O EMmE & wEDOR
Table 3 Effects on images of parameters

of ultrasound imaging
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