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Abstract

AIM: To explore the non-invasive, quantitative
ultrasonic diagnostic criteria of fatty liver diseases
by establishing a rabbit model of hepatic steatosis
and measuring ultrasonic integrated backscatter
(IBS) and gray scale (GS).

METHODS: Forty healthy New Zealand rabbits
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were randomly divided into normal control and
three experimental groups. Hepatic steatosis was
induced by high fat and sugar diet plus drinking
water containing five percent of ethanol. Seven
patients with mild or severe hepatic steatosis
were also recruited in the study. The steatosis,
inflammation, and fibrosis of the rabbits’ and
patients” liver were evaluated by several histo-
logical staining methods including Sudan IV,
H&E, and Masson’s Trichrome staining. Hepatic
steatosis was graded as simple steatosis, steato-
hepatitis, fibrosis and cirrhosis. Liver IBS includ-
ing average image intensity (All) and peak-peak
intensity, and GS were measured using HP So-
nos 5500 image system. The data were analyzed
with one-way ANOVA.

RESULTS: Hepatic AIl was associated with
the aggravated hepatic steatosis in near areas
of the rabbit liver, i.e., normal control < mild
fatty liver < moderate fatty liver < severe fatty
liver (P < 0.0001). Significant differences were
observed between AII of steatohepatitis and
simple hepatic steatosis. In the patients, IBS was
more accurate in the reflection the severity of the
liver pathology than routine ultrosonic examina-
tion (85.7% wvs 57.1%, P < 0.05), and significant
differences of AIl were observed between mild
and severe hepatic steatosis (P < 0.0001, 0.001 or
0.05). The liver GS were markedly increased in
the moderate and severe fatty liver as compared
with that in normal control and mild fatty liver.
Correlation analysis showed that GS and All
were consistently increased as the disease aggra-
vated in the near area of the left and right liver
lobes of the animals (r, = 0.442 21, P, = 0.0012; r,
=0.33573, P,=0.0160).

CONCLUSION: Rabbit fatty liver models can be
developed in a short time by high fat and sugar
diet plus alcohol. Hepatic IBS and GS intensity
can reflect the grades of hepatic steatosis, in-
flammation and fibrosis, so they may serve as
reliable non-invasive tools for the quantitative
diagnosis of fatty liver disease.

Key Words: Fatty liver disease; Histopathology; Ul-
trasonography; Integrated backscatter; Gray scale;
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Summary of Results:

Dataset 1

Label:

Data Type:

Scale:

ROI Size:
oS

Data Smoothing:

Curvefit Model:
Data Edited:

10 20 30 40 50

IBS

ale: Logari thmic

ROI Shape: Circle
21X21

ircle
X21

High
Nogne
No

il. 72
29.2
0.3

SAMPLE #

Dataset 2

1BS
Logari thmic

dB
dB
dB

Dataset 3

IBS
ng?rl thmic
r

Lo
=4

pax:l n FFZEIHEX FZEPX  HEMEX FaibEX FalthX  HFaMhEX
WA 9 25.6+3.4 25.4+2.8 26.5+2.9 23.9+25 24.7+2.6 243+2.7
BREEImET 13 27.1+1.8 26.0+2.4 242 +1.6 26.1+1.8 24.1+2.8 225+2.0
PEASHHAT 20 30.0+3.1 27.2+2.3 24824 27.6+2.7 246+3.2 235+3.2
BEIEIHT 10 33.1+1.8 304+2.7° 28.1+1.3° 304+2.4 257+1.6° 242+1.9°

°P<0.05 vs NIRENEZISHHITA: P<0.05 vs HEEIHFA.
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2-4 mHz, {738 2 FM2 M £ v i e — 2,
AN [A) 38 55 4ME(TGC) 43 21 R 47 IIBS EHZ,
HORE 7 722 RIGS A3 #T, icIBS #h £k 3 Fic sk prini 3
P 5 °F- 145 i (average image intensity, AID(&1).
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(1 Ll 265 SR FH o DR 22 7 22 00 A, PR 238 30 S 1
LK HFisher's LSDYk, P<0.05% 543 4Lt

2 BR
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| B3E XA
FFRER ) 3R 42 1BS
5GSH& EM & T
Bwk g B AT 6 A
o RERER
KJE Fo YL R
AL RAMFE
IBS5GSH 24
& g B B 04 4
ECE DL
HeREH, Al
JR R A M A
BT g By AT 3R AL T
TR,

R 2 BUOMEREARRTRIBSERIEATE RERTFATAIZDAT (mean + SD, dB)

pax:l n  FAEMEX FAHPX HAEMEX FaBEX FalthX FalhzX
WiRA 9 256+34 25.4+2.8 26.5+2.9 23.9+25 24.7+2.6 24327
PR EBINT 7 264=+18 25.5+3.1 23.6+2.0 256+ 1.5 24.0+3.1 228+1.8
EERERRATESSIE 6 27.7+16 26.4+1.6 24.7+0.8 26.6+2.0 242+25 223422
PAPESHT 7  282+17  263x24 23423 26.5+2.0 23.4+19 228+1.3
DESIITAEISE 13 31.9£3.1 282+1.8 262+1.7° 286+29°  258+37°  243:43
SEMIHIFMME 10 331x1.8  304x27° 281+13"  304+24° 2567+ 1.6 242+1.9°

*P<0.05 vs HFRA; “P<0.06 vs PUBLEASAHAT/ZRISIHITHIIE.

xR 3 BRUMERERLRTRIBSERMERATE RERTFAEGSDAT (mean + SD, dB)

pax:l n  RAEMEX HFEPR HFAEBIX  fFalbEX FalthX FahzEX
WiRE 9 381x62 37.2+59 36.4+56 35.4+6.1 344+61  335+6.0
PR ESINT 7 389+75 36.9+6.7 35.3+6.5 356+44  336+33 31.7+35
REEEAITAE 6 422x59 39.6+6.0 37.3+54 395+49  37.3+47 352+38
PAPESHT 7 50.7+88° 483+7.9° 457 +8.9 37.2+42 37.0£40 353+37
ERIHATAEUIE 13 525+10.9° 485+104° 469x104° 435+11.2° 391x11.7 36.2+12.4
BEEOAITHESE 10 56.8+134° 51.4+135° 47.9+£13.3° 47.1+81° 432+7.7° 383+6.3

°P<0.05 vs NIRAN B ENSIHITA; P<0.05 vs WIRAT PR EASHHAT/ R IS IAEA.

® 4 B, EEIEMIFERERFEAIDAT (mean + SD, dB)

BERREF  n FFZAMHEX FAENDPX FAMMEX FahEX FalthX FalbhzxX
BE 4 25.9+2.9 25.7+6.4 18.3+3.3 26.4+6.8 245+6.3 220+7.4
BE 3 35.5+0.0° 34.6+1.0° 31.8+0.6° 33.8+1.7° 32.4+0.8° 29.6 +4.9°
2P<0.05, P<0.01 vs B[E.
MR ROEE AT B3 S T HRHRA FmTRENRNTFGRY).

(#2).

2.1.2 REVAZE R W5 AFGSHLAR Falide i fig 10 T
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