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B LD HBIFREIZRA L7z, £/, bright liver, FEI X FFRAMIbBAHADT L, REBHEMRBLROFT
ROEETHY, 10%EBEOEERMLL HIEHTELEL oI,
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Abstract

Purpose: Due to advances in the technology, the frequencies of appearance of each of the B-mode findings that are
characteristic to the fatty liver are changing. In addition, because fatty changes in tissues are classified as a surface area of
5% or greater according to the non-alcoholic fatty liver disease activity score (NAS). we investigated each of the fatty
change findings observed during the B-mode imaging. Patients and Methods: We investigated 75 patients who
underwent a hepatic cytology and an ultrasound (US) imaging using a Toshiba Aplio XG. We performed a comparative
investigation between the frequency of fatty change findings on B-mode images, such as hepato-renal echo contrast,
bright liver, enhanced deep attenuation, vascular blurring, and focal spared area, and NAS fatty change classification.
Results: A comparison between NAS and fatty liver on US imaging showed that if subjects had both hepato-renal echo
contrast and bright liver or if these findings were mild and when the fatty liver on US imaging showed aforementioned
findings along with focal spared area, then the NAS fatty change classification of grade 0/1/2/3 (S 0- 3)
corresponded to 0% /52% /100% /100% of the fatty liver tissue observed, respectively. In addition, in subjects with
mild fatty changes of 5% - 33% or less, fatty changes in tissues were subdivided into 5% - 10% /11% -20%/21% -
33%, which corresponded to 21% /88% / 100% of the fatty liver tissue observed, respectively. The presence of each
fatty change finding on B-mode images is as follows: Enhanced deep attenuation, a finding indicative of high-grade fatty
liver, was present in S 2: 10% /S 3: 75%, while vascular blurring was observed in S2: 0% /S 3: 38% and focal spared
area was observed in S1/2/3 in 32% /70% / 88%, respectively. Conclusion: The frequency of observation of
enhanced deep attenuation and vascular blurring has decreased. In addition, the findings such as bright liver and hepato-
renal echo contrast as well as focal spared area are important because these findings can indicate mild fatty changes
involving 10% of the liver.
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1. B U®IC

BEsk, FRMIAFREFEEICHEBIED1E30% U L
EEHESh TV, LaL, AFEEEIATWS
non alcoholic steatohepatitis (NASH) (P49 % L
DR - SR a7 RB &N, FBIHEICHE
LT420 5L — FiZHEE S/, Non alcoholic
fatty liver disease activity score (NAS) 2B\ Tid,
HBIERA{LAS 5% K% Grade 0, 5%LLLE -33%%K
ii % Grade 1, 33% Ll _E -66% 3 ifi % Grade 2,
66% LA L% Grade 3 L L THBY, #EROMBIE
FRIETH 5 30% L W BEOEHILETHRIZ L
b, BEEZHO FLCAILAMSEEBLNT
WwnEEZ B,

—%., BEOBEFRSIERIIMEOEERNDE
FLL?, RAPL—V a3 regEEom LR E
W2k b, BEDIEADH 5 BEHLT L T b IERDIRIIF
DEBERZ AR ?HETH I L i3d o<
W3, bbb, bright liver LB 7R M
AbNbbO0, FEMEEDRM &L IFIREHRL
KL TIRARBICHBABE N> TwbEni
B g, BBOMESIC L) BRBEHEREL
AR LT WEBIICH 5.

Z 2T, S RIA T 3 non alcoholic fatty
liver disease (NAFLD) OB LT 7+r0-7 v
TIBVWT, ELERLTVWEBERB E£— F§
& D, & F THBIRMLYRE TR OWT
2129 A B A AN

2. MREFE

o HIE, HEREN L IRIERE (AR 58 fl,
FFaiBk 17 fl. @fIXHFICCRETIE) & FEY
WHBEEB E— FRREX BT LA 1S ERTH 5.
AR Table 1 DML TH S, FHEFIE NAFLD 23
Bl (55 NASHI158)), BEIBMF& 166, CHE
B 106, EREBAEFEELEH, BCR
ERFL3F, BOREWN % + FEHEAET R
BE 16, 7ra—VHERFER 26, REEE/E
fBER 16, 5 - IMAF 16, JEBIECRIBMEFK
18, EFFFIF (RIEMES 36, REMEENHE
BIZEL 3 B, FrRARRRAE 1 B, By o8HE 1B,
ZMEHEAmMA 1 6) Thb. SHEORF T,
R TR LT BE 2 AER (F3MSLLE),
BEBEREDER, IFICEBUALET 25K8
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(NEZOT b=V ARY), BKOHHES, BL
U7u—72 6ol (KTE) #3cm bl
EoEFITERA L 22,

FRLBERDHEBIIERZEATA ANV AT
L ZHBO Aplio XG, 7u—7darNy 7 A8
@ PVT-375BT (3.5MHz) T& Y, differential tis-
sue harmonic imaging (D-THI) €— FIZT, &EE
15cm, 74— A X 6cm & L 72, Sensitivity time
control (STC) tx&THItL L, Quick scan iZ{EH
LTwizwn,

NAFLD activity score (NAS) D#&kREN;1L5H
(e L, BERGL Grade 0 (<5%) % S0, Grade 1
(5-33%) % S1, Grade 2 (>33-66%) % S2,
Grade3 (>66%) #S3 & 4 BRI L7 (Table
1). 35613, S1D5-33%DEREREFLICBALT
1X5-10%, 11-20%, 21-33% &RBEMEIZ L
DRISEEITo 7. ABOEIHLICHE L CidREE
MR & DEHRIC L kD7

WREIC L IR ERTRE 7514 » FEL T,

THEBE— FRELOKBRE2ToA. LB%F
BT, BABEREFSDEOBEHREEE |
B L H LR ERB T AL 3 BICRE L TR
fTL7. BEMifto BE— FEBTRE LT, 1) bright-
liver, 2) FF®a > t5 R b, 3) BMEEDHHE,
4) REARHARIL, 5) REBEEREH O ZRTRIC
MLT, SEFAT2HBMPEFML, FTRELOE &
EbD 18, ) 2aLREL, EHRICBVWTE
H1EUEERSY L L F5RIOKRETIE,
bright liver BXUHHE I F A MOl 2EH S
Bl, ZLIRELL OB RAERLEEIL, BEH
KRBT LIR % Pf & TR0 2 B % US FRRAF & L7
51, 2B S A MR THALZ L i
LAY, HEHEHREIX Mann-Whitney U 3REB%,
T 2 EREFHAVP<0.05ICTHEEES Y L
L7

3. & R

FEREEF LS - NAS OIERELEE (S0) 32 6
LRRMGILEE (S1-3) BHAOERERFTHEEEY
o 7-Did BMI (kg/m?) : P = 0. 0087, ALT (IU/L) :
P = 0.0029, fi/MiEEL (x10°/ul) : 0. 0228, PT (%) :
P =0.027 T# -7 (Table1).

NAS DJigi{b 9 & B £— FEDOBIEH{LFR
OWBUFE : BE— FMICTEMHILERIFHRTHS,
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Tablel XROFHREF
2% Grade 0 (S0) Grade 1 (SI) Grade 2 (S2) Grade 3 (S3) P-value
(<5%) (5-33%) (>33-66%) (66% <)

fiE B3k 75 32 25 10 8
il (R)* 54 (29-82) 55 (29~76) 53 (34-82) 55 (43-66) 52 (34-78) 0.5737
Bl (BH%) 45:30 (60) 18:14 (56) 17:8 (68%) 5:5(50%) 5:3 (63%) 0.5700
BMI (kg/m®)* 232 (16.5-34.1)  22.0(16.5-30.9) 235 (17.4-32.4) 254 (20.3-34.1) 26.2 (23.9-304)  0.0087*
Alb (g/dl)* 4.0 (2.6-4.6) 3.9 (2.6-4.6) 4.0 (3.0-4.6) 4.1 (3.7-4.6) 4.0 (3.4-4.3) 0.1814
AST (IU/L) * 25 (12-184) 24 (12-68) 27 (14-48) 27 (14-184) 31 (15-78) 0.1089
ALT (IU/L)* 29 (9-293) 19 (10-136) 34 (12-74) 39 (10-293) 42 (9-131) 0.0029*
T-cho (mg/d1)* 205 (132-331) 200 (134-299) 209 (151-274) 215 (132-331) 198 (141-283)  0.1295
Glu (mg/d1)* 98 (82-181) 98 (84-181) 97 (82-122) 99 (83-135) 100 (90-168) 0.8052
Plt (x 10* /u1) * 208 (76-674) 194 (87-674) 226 (76-325) 206 (145-280) 233 (181-309)  0.0228*
PT (%)* 95.3 (42.6-129.8) 86.6 (42.6-115.4) 104.6 (42.7-129.8) 94.2 (80.5-115.3) 103.5 (71.3-122.0) 0.0027*
MR B (%) 58(77%) / 22(69%) / 21(84%) / 9(90%) / 6(75%) /

17(23%) 10(31%) 4(16%) 1(10%) 2(25%)
HEIRIE (%)* 5 (0-75) 0 (0-3) 5(5-28) 40 (33-60) 70 (70-75)
Fstage 0/1/2 (%)  29(39%)/ 14(44%)/ 10(40%)/ 2(20%)/ 3(38%)/

27(36%)/ 1031%)/ 8(32%)/ 6(60%)/ 3(38%)/

19(25%) 8(25%) 7(28%) 2(20%) 2(25%)
HBs FUREEME (%) 16 (21%) 9 (28%) 7(28%) 0 0 0.2186
HCV HifkBstE (%) 10 (13%) 6 (19%) 1(4%) 3 (30%) 0 0.2370
WRE BB (%) 9(12%) 3(9%) 2 (8%) 1 (10%) 3(38%) 0.5489
*Median (range) P-value = Grade 0 vs Grade 1~3 (Mann-Whitney U test) *P < 0.0500

Table 2 NAS O#MEIELSEE B E— FTO&EH{LRTROFE

NAFLD Activity
%ﬁlﬁ%ﬁ%ﬁ (<Ssge) s -Ssls%) & 338-266%) e i(?%)
(n) 32 25 10 8

Bright Liver 0 (0%) 13 (52%) 10 (100%) 8 (100%)
i 3= I N S 0 (0%) 13 (52%) 10 (100%) 8 (100%)
FEEEFE ORI 0 (0%) 0 (0%) 1 (10%) 6 (75%)
PR EA AL 0 (0%) 0 (0%) 0 (0%) 3 (38%)
PR PEAR AR, L 0 (0%) 8 (32%) 7 (70%) 7 (88%)

1) bright liver, 2) FFEa > PR}, 3) RERE
DX, 4) IREAHEL, 5) BREMEEEHUR,
2B 5, NAS S EEDO B % Table 2 IZ/R .
SE O TIIEH 2 ZORE CHEEEFFML A7/
O, BHROFMAEOBRE—HL TS0y
MEH (1 TEE—F) ITkwsrE, FEa b
5 Z b :0.9244, bright liver : 0.9238, REBHED
154 : 0.8507, AREAEABEAL @ 0.4131, FRBMEKAR
AL : 0. 8517 TH o 7.

HEEBEIAL S% RMOIEREMLBETH S S0 TiE,
SHRERH LB T AT RIZEAD b o 7o, BERD
iEknsS1 TikBHEHTHS 1361 (52%) THES
v b5 R b & bright liver DREIHLETR 2329, R
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BB bEE 8 5l (32%) ISR, fEko “ig
Rl & S hp G LD S2 TREFICHEa
¥ b5 A b & bright liver 2o 7%, BHREED
BE 16 (10%) D&, REBEFHABRLIZAOR
¥, BRBHEEHILRIE 76 (70%) (B 7.
S3IOBEERMIALTOREZ > FF A b & bright
liver 3EFIZED LN, EHICERBREDMME
IRERBABRALAS, 2hgh 6Bl (75%) /3 6 (38%)
RO s N Fo, BREBEERLEAT
(88%) =& iz (Fig.1). %H, SEHOREFT
PR S M R A bR % 32 7z 22 $id, EOB-MRI &
£ 9B bLLIFEECTHRE GH) ZHETL
Ty, EEERELTEL V5.
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Fig. 1 ilE] nlU;iL (83) JEP ORI LEE a AT B2
YA EREDL, b GNER RBREORM RS X CIRESUIN L& i
WA, ¢ FlhE THGER, IEER I REEARRRI L (5E) &7

m USHE AT o HEARF T Rl
100%
80% —
48%
H= 60%
E 100% 100% 100%
S a0%
20%
0% 0% ‘ Y
S0 s1 52 s3
(32) (25) (10) (8)
NASHREERERA1E S 5 (n)

Fig NAS Ol ELaHi L US H'Ilflh fFo4i ¥ Bright liver 3 X UV
oy S AMOBEFTERDLE, HuvLIEEFNS O RS E
IF‘F' TR (L % fF & C,” A% US HEHIFE 35 L, GEROIENIF
HIEREIE30% L) Thas S2 L ETEREM USIEFE 2o/ £
L NEED SI TLAFEED 52%A° US IFHHIF L 2o 72

NAS o #l #k Bg B fk 573 & US Ba i i o e . NAS DMk ELH (S0-S3) &Mlgd 5 a,
Bright liver 8 X U IFE 2> b5 A2 F O h % il SOTIR LRI E L USIEMIIFGIE A& , BEE
BB, v LIZZ4 6 O RASER R85 A TR T Mifb S 1 TIx US BEWiIF (X 13 6 (52%) 12729
IRRIR LI % 2 TR A % US G & L C. L7z (Fig.2). TERONENF (HLENEREE 30%

340

Jpn ] Med Ultrasonics Vol. 42 No. 3 (2015)



B UsHERART

O FERARFRTRZL

P=0.0001* (n=25)
100% |
80%
B go% 79%
E=)
om
A
S 40%
20%
0% ’
5~10% 11~20% 21~33%
(n) (14) (8) (3)
RERE FAREEERATE (%)

Fig.3 008t (S14EH) & US BEIITE. BEERM{L%E 5
-10%, 11-20%, 21-33%® 3 #IH5{bTAE, BE—FTOUS
BRAIFFIL 21%, 88%, 100% & #EEREfLoRMIZPEWER LA (p =
0.001)

Fig. 4 HHEFEIAES - 10% S a3 S 7ziER (B BUEMEAF &), a LEEIEP#ESR b S TELRE
c HEMEE (HE #:f). B £— FTOIRHLATRIZED 2w, #EEMIZIE 5% (S1) OEEEENL

Pt) TH5s2 LU EoMIRI LTI, £f UsS
RENGRT & %2 o 72

FZT, FHEUEFUSEHFER-72, S1OD
EERERRIALGIICBI LT, #MRAEHIEE 5-10%. 11
-20%, 21-33% LMz HEILL THE L7z (Fig 3).
M REMI1E 5-10% Tix, 36 (21%) A% US I&H;
FTah, IhoDERIIHEBIEDL 10%TH 7.
F 7o, HERBERAIL 11-20%Tix 76 (88%) #A%US
FelEiF & 22 h, HMEAEHI1E 21 -33% Tid 26 US
RERRAT & 7 o 7. EEEERERAILIC BT 2 ERTER %,
HHEIETA{L 5% (Fig. 4), 15% (Fig.5), 25% (Fig.6)
IRt MBI 5% DERFITIZ B £— FTHalL
{LAF RIEFED 2 v, HERIEE 15% DEFIZB W

Jpn ] Med Ultrasonics Vol. 42 No. 3 (2015)

TiE, HFE2> 7 A bB &0 bright liver % EE
i, THEER IZRBHEEIEHLE L 22720,
US FERhRF & L7z, F7:, sEAEi{b 25% DHER T
IEFEa > B A R, bright liver 25 & D) BB IZFE0
LN USHEIIFE Lz, BLEXYIFEa> T A,
bright liver, F7-ZN 5O R LEEE, B
REEEE LS E MR 23R TOBE— FIZX
HRERHACEE L, RN (S1) T b #akhEh
fb10%BTHNIE, H2EELEE L TIRH GE
ThdbLEZLNI

4. % =
AL I T, "30% UL L o#EkIERG 1L &%
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Fig. 5 #MUEEMEHL 11 -20% 1253 2 0 (HEREME%). a LiEE
e, b GIETERE, o GIHEER, d HEHEEEE (HE &), BE—
F1§Tid bright liver, I =2 > b7 A R &EEZD, S 5ICIHEERO R RTEEE
Wifbss (A1) % FBorc/z, USHRIFIFE Lz, MEFmMIciE 15% (S1) @

RN

Fig. 6 FAENENE 21 - 33% 120 S Az gl GE7 b o — VERRIEITF42). a OEEIEPHEETR. b B
TR, o WS (HE#fm). B-E— F{&TIZ bright liver, FFa > b5 A b %, USHEIITFE L7

HMIEFEAIZIE 25% (S1) OEERENEL

fRiiffe s, EhezR#EL LAEBE—FIZLS
TR OB AAFEL ST Wiz, EBEiksmERE
DFERIZE Y R b L= a3 »RafifiEdTm L L

Halhfbh ds 5 FREEMEFT L C b B4 4 BT RAHH =
EDL ol E6IZ, NASHOZW T A F
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T4 T, 30%LUT oL ) BEOIRIMLS 33 =
NadkHichofcizd, FRIZAILA: BE— KA
ROEETHLEEILNS.

EiftofFiE+ 7"+ BE— FITR & LTI,
B b5 A b, bright liver''”, AAEELZDIED
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LAADZ L, 36ICHBHEIED{LRO BBHE
PEhor:. TOMRIIERE - FEEOEHFICE
WEENEHN?, SEOKRFTIIEE (S1) 84
(32%), HE%EE (S2) 76 (70%), &E (83) 7
Bl (88%) LABHAMLASEREEIC 2B ICONERICED
bhs:. FOEME LTIX, D-THI E— Fi IR
RINDIBBOEENEZONS, RAML—V 3
RGN LEL, IHEETIIEREIC L 2EK
HRRENLYD, BE— FEBRLIEH T k2o
&9 ZERBEEREH {LBRARZ bhi e E 2 5.

hEE (S2) D LEoMBiEHILTX, 2%
a2 bJ A b L& bright liver % 823 US JERART & fai
T&/ F/, BEREKBL S BnTid, #
KIERAIL21% L ETHE 2 >~ b5 A b+ & bright
liver XEBTHBE L. LAL, Fig. 5ISRT L)
1220% AT OMBAENLTIX, Th oD RAYFE
WERBEHH Y, FOBIIIFIEHLICFERE TV
R E SN RBUERHILBOFENEHTH S
tZEzonl F/ ZRHICED 10%EEDIER
ILEFTBE— FICTRETERTH 724, 10%%K
WOEMEEMILIEB E— FTIREAONT, B
RpH b,

UEDS, SEIOBETIIFEIFFA N,
bright liver, 3 X URRBHEERERH{LEO 3 BT RAE
BRI LEENEHEICER BN, LERRICT
ERALASEIETRE 2 DX, 10% B DML (LAT—
DOBETHHLERDbNE. IhoDOFTRIZ—AZH
1230% L EOMBIEIHETAOND & &N 5P,
[HRIZEIC X 2 HEERF AV TE S OREY &
Bh—%7 5.

I WEELEBRFOBRTH L L INLHEDRE
O¥gEEIE, PEEREEL (S2) 18 (10%)/ &EE
FeRifk (S3) 168 (75%), MREFBABEILIZS2:
0B (0%)/S3:36 (38%) BB LN. Fh
SOMBEEICMLTIE, HREOEBIZLIHEEDS
DHEDIE B LIFHBFEDOHGRIT 47.1 £ 15.8%,
FFAREARBHBEEILIX 37.5 = 16. 3% DIFIEHG SR T
Abhikanhs, i, HELDILNESHBFE
1% U EOEFIMIREHEAHBE TH o EHEL
Twh. L2L, ZhoDHEEEIBLENASD
S2 1Y T 545, BRETTO S2 FEFIZB VT,
HBAEM1L 60% D | Il TRIBBME DB HE % RO/
DALIEATR & RO T, MBBEERIREICES L
Ewzad ZOHEHMBELTDH, RIIY#EFOESR
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PEZONE., Thbb, RRAML—Yaromk
L ) ERBEOWEPRA L, 4@ E0R L
WL DIREFRHBRES BRI LA L EX 5. BEDOE
BILLARELOHEDICLD L, H50%LULD
MBI L TERREOWEE RIzTLENE, &
TUIARE & B S48 CT 1 & 4k, $7-MB1L%
& NAS O steatosis 4 & B4 2 R EHT 5.

LA L%As, BERREIMOBESZZEICLL
BFHRMICZLOBRETHY), BEOEBICELRSN
RTVEIZGEENLETH S, SEORFIZBIT
22BEBEMOMR—E®, 7 v/ R (1 T2
—B) THETEE, BB MR 10.9244
& bright liver : 0.9238, HEEIKFE D& : 0. 8507
BREMOZRIDLZVWEVZ B, REFHBELO
BTRIZ0.4131 LHBHEBLANRT VLV,
FR B PR LIS BE L Tid 0. 8517 & RIFIC—F
LTy, BERBIE»SMIAL, FAAHGCE
Ia—RDRTF4TavTAMELRY, TR
ELTHETLRTWEEZONSE., ZO/-HIBFERK
2 SAHMELR EOFRBMOP EERL TREY
LT ENARYEBbNI. LaL, BEBUARD
FEFITIX, BB ICRBEEBLRL A Sy
HIZIXEETAILENH LY. T/, SBEOKRET
{2 Precision € — F®?, BEK) =7 Su—-7T
DEEY s, REMERFELROBHICARTH-
7o, RBMEREECRIE, FEFEHIR, B> SO
ik, PR Z EoBESsERHIhTsY, $<i
FERMLLEIR, SR AROLE, LREra—
BARN &% ETEITREE STV B,
LIEUITIERMERE L OEFIANMEIC 22 2 E4D
5. LPLEDOHETDH, CTRMRI %2 EDBEH
ICTENITEETH 5.

WA ORERRILE Lo - AL, RBIZLVE
MAHEIERICL>TOER NP, BE—Fg
HELOEENHLLEZONSE. LM LSEIOD
BET Tl - BEORRHLER (S2-3) Tid, 18
Bith 14 ) (78%) 7ASNAFLD QERTH 5727,
FRIZE 26 2L E™IEA LN Lo 7.

BRFOBEHERERRE, AL MAD
E R IEREEZMZ TBY, A —H—DRfEL L
HETHRAPRLD LD DHIOTEENFLETH 5.

FFORBMILIZERGIZIIRY—TH Y, TmE
HESWIIIY > ) v 75— nfELH B, &
512, WEER LEOBIZBWT ORI IHIES
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DENALND D, HBFENLRFMEBE—F
DFRSLT L —H L VTR H 5.

¥4, MR spectroscopy (MRS)?*” %2 controlled at-
tenuation parameter (CAP)®, acoustic structure
quantification (ASQ) I & 2RIy —H/NT
A—% (FD ratio)®*" 7% & DIER Y % FriEN & &
ENBH L TELD, FHRLREE (BE) SULEL
%5, ThHOREIERNPOFBRM LREET
Y, ThETHOEEM»OEBM %2 B ET— MR
HLII—REETHHDTHS. LarL, BE—F

FHERAELZ, ERBTHYAN-Ty ML L,
By R LRENTETH L7720, ABFy 2% LR
LTSN TBY, H#MIC NAFLD Efx#HwvLE
FATMHENEL, Sk 74+0-T vy 7IldE
R#ENEVEWVZ S,

"BREFRET &, EBELLTO “BUHKF IR
LAB|ET, EIrb BWH &3 eh, FE
DERHERICHL COEROGIPNE LA T
oA, FRHETIRECERLZBE- FBEK
BREOEEVHILTR % AWV, BREREVLITET
BEICL, SHICBBtRo 7+r0—7 v 7ELTH,
EMNLZVLIZEEEN2REL LTHEREEDR
7-.

5. #& B

FFA g {to BE— FITRTH %, EHRE
DR5E L IRERAB LD MBS IR 0OERIC X
DRP L. F7 SHEBREOEBREMRPLTIEB
E— FTHRIEEZH, 10%BORMLICE LT,
JF&Ea > b5 A b, bright liver B & UBRBH:AKAEH
ERICTHBTE 2 WEEENR S AL,

FlEEHK
FEEAN, FWXIZHbHLHEIZA L TR
BdHh EEA.
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