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Usefulness of Ultrasonography in Diagnosis of Fatty Liver

Kyu Chan Huh, M.D., Woo Jin Chung, M.D., Jae Suck Hwang, M.D,,
Jung Wook Hur, M.D., Sung Hoon Ahn, M.D., Soong Kook Park, M.D.
and Seong Gu Woo, M.D.*

Department of Internal Medicine, Diagnostic Radiology™,
Keimyung University College of Medicine, Taegu, Korea

Background/Aims: For the diagnosis of fatty liver, physical examination, biochemical test, radio-
logical study and histological examination are being used. Among the various diagnostics, liver
biopsy is essential for the confirmative diagnosis. The authors studied the accuracy of ultrasono-
graphy in the diagnosis of fatty liver in comparison with a histologic diagnosis. Methods: We
performed ulirasonography and liver biopsy in 19 patients with suspected fatty liver. The criteria
for the diagnosis of fatty liver on ultrasonography is diffusely increased echogenicity of the liver
and the criteria for diagnosis of fatty liver on liver biopsy is based on degree of fatty metamor-
phosis. We compared a sonographic finding with the histologic grade of fatty liver. Also, we
investigated liver function test and lipid profile. Results: The sensitivity of ultrasonography in
diagnosis of fatty liver was 100 percent. The correlation of fatty liver in ultrasonography and
histology was 73.6%. Therefore, the degree of fatty infiltration in ultrasonography was signifi-
cantly correlated with degree of fatty accumulation of liver (p<0.05). Liver enzyme titer revealed
an increase slighter than normal but cholesterol, triglyceride, and total lipid level were in the
normal range. Conclusions: The degree of fatty infiltration in ultrasonography was significantly
correlated with that in the liver biopsy and the sensitivity of ultrasonography in the diagnosis of
fatty liver was high. Therefore we have concluded that abdominal ultrasonography with a liver
biopsy is useful in the diagnosis of fatty liver and follow-up. (Korean J Gastroenterol 1998;
31: 64-72)

Key Words: Fatty liver, Ultrasonography, Liver biopsy, Correlation.
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Fig. 1-A. Grade [ fatty liver in ultrasonography. Slightly
diffuse increase in the fine echoes in the
hepatic parenchyma with normally visualized
diaphragm (arrow).
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Fig. 1-B. Grade 1 fatty liver in ultrasonography. Nor- Fig. 3-A. Grade III fatty liver in ultrasonography. Marked
mally visualized intrahepatic vessel border increase in the fine echoes in the hepatic
(arrow).

parenchyma with poorly visualized diaphragm
(arrow).

Fig. 2-A. Grade II fatty liver in ultrasonography. Mo
derate diffuse increase in the fine echoes in the
hepatic parenchyma with slightly impaired
visualized diaphragm (arrow).

Fig. 3-B. Grade IIl fatty liver in ultrasonography. Poorly
visualized intrahepatic vessel border (arrow).

Fig, 4. Mild fatty liver in biopsy. The liver shows stea-
Fig. 2-B. Grade T fatty liver in ultrasonography. Slightly g Y ol s

tosis below one-third in bio; specimen (H&E
impaired intrahepatic vessel border (arrow). stain, % 100) Sy spec (
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Fig. 5. Moderate fatty liver in biopsy. The liver shows
steatosis from one-third to two-third in biopsy
specimen (H&E stain, X 100).
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Fig. 6. ALT level according to grade of fatty liver.
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Fig. 7. Lipid profile according to grade of fatty liver.
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Table 1. Correlation between Ultrasonography and
Pathological Grading of Fatty Liver

Pathol
athology Mild Moderate
US* grade
| 6 1
i} 3 8
il 0 1

*, ultrasonography.

Table 2. Laboratory Data of Subjects

Variable Means
Total lipid 637.6+130.8 (mg/dL)
Cholesterol 205.6+41.0 (mg/dL)
Triglyceride 184.9+80.3 (mg/dL)
ALP* 120.47:£99.36 (U/L)
ALT' 61.47+27.62 (U/L)
AST' 46.89+21.50 (U/L)

*, alkaline phosphatase; t, alanine aminotransferase; |
aspartate aminotransferase.

>

HES} k=R 470 ALl 73.6%0)4] Ux| &
AE Hol, BRxEslA vehd 74 oz A
£} =R Aol A Viehd 7hzE] MEel Aub 1%
AEE folg 4aaAlz) dgickTable 1, p<0.05).

4. LHHAL oA

At ellAe] ZF EAX| 9] ¥z ALT %|7} 59
A AR ZU1E|9 . £, x|
5, FAEL A4 U AX)ol 4s19dckTable
2). FAA3 Falzelg, FAAL) 29 7 &
a9k Agzke] Arel= ARdArE gl3ichFig.
6, 7).

nl &

A AER FAA o] Thak Hslo]
Uehhs Ao Auziel 4A7IHe Aol
woluh Apate] Zeze] $uEs), vlEZEgol
oA AupA) HFAE sk 7, S
WE 24 5 24 2 A9En Qe Aug



A2 o) 6 AT ARk S B2

TzA A HE] o3 BAIE Aukzke] 7320
AHAY FE 9o gt o o g clokat

A7E A i B-E o] glo] $ds] A
U w2 4R BE7he S4el o3 4
A2 7t olglolle Ho] £7o] girk Aty
AAeZE v, #e} S5, g, ARl E, 4
=4, A4, Al A, 7lol, A PF, Reye F
FE, A Fe Ag 7edSol k! B3] A3 3
73 9 Alo] wigkE geFe] Fh, ninkEe] Zvle

slod o] Fo] Ulo] sl AWzhe] Blxr} grola]
of whet 5 Azt Ackel] o] mzsE AA
olch.

Aehzrel Ak -2 ol3hA A, ABsielA 7
Ao} wha A A gl kxR A4 Sl ol
olF 7 AEy A A 23] APew ¢
24 gk e} Aubgate] ZhellA AAH e
2 FdstA o Aad AA ZHA7N v
2 PFol 7] Wil A7kl A 2 A=
Aol ARl 7HgwiFate] o] gkE ui},
22 Wiz x84 X573l FgE EF F U
291& 217] 98 AE Bollt Al oz A eyt
™ A ARl 285 AR A4S o
4g F2 olg b Eﬁl 283} A H4atst
t3ad Bl H3stan et Fol AiEe W
AR Az G AL ool AAEL W,
o]dhA 2 gl AstelA ZAZ xzie] ojilE
uf 7z AE ﬂ*lﬂﬂ oL R 2 Zul7] Ak
A& Yo} Bz}
il

Aol 28w 427420 kA9 o3yt Fv}
e 202 Jehled B4Y 4% 7AEe oz
o} AdA o] o7} AL fAste] 27] Awzke] 2
L3} AkA] AR offFel ulsl) 7HAAL of|F7}
Z7kslo] 9lom Agte] yhgslar A7t AlsiA

5 283} AollME dlF7} Fotste] F9)e] 3Aut
OM 7l Eel 7ZAAIskel o] Bex] opr)”

Aubzh2 A Wkt wheka] el gl ¥
wE2AE 59U ol A7 4 gleny f1le] Azl
% kel o] Bolw Aelrlt 3G Heln Y o]

283 8959 934 69

0 R 2T FE ek
AP ARA 235 A RUEE )

B, Scatarige S79] B 10 9]“5‘}‘14 85% o]Ate
A5} 100%2] NAE, 56% AR EolRE 7
Akl B3], Foster £°°2 A Aubzke)
60% EollAut 2&st AAY Azt g Atho)
7hetttt Bastn 9ok 159 Bl ofshd
730 AR 7% 30% A oAt Acko] 7hs
3 FEES} 5] AU A 90% B2}
A A % glo] A AAe] FE} 225k o
I AESNE ‘L{% AlZb ek Boasiglel S
27 WA A4 DEg e A9R 07 3 29T
L RES 7‘44” °ﬂ 37t F7hse] ol FhekAl 9
X = o] $ Yol B uslgdtl Behan?t Kazam®
9] Hael oJelw &E3t HAE 7 ol Foke
A AZ] ojgk ZAelelr] Hoke 29 A 29
Z7lol] ol& Foleba lgsla oL}, Taylor %
o] edtell ofatml gl HRAE BETte
2y dlZE F7HAIIAl FshAlat Ak AE: 2
L2 o|F7t F7H A dvka s, = ke A
B Zre) MG E e ow 289 49 oz
AEE qteddcta Basgich 2 A3 AnE »
H 233} A A7) g R EE 100%9)
3 Zgotell o3k Azte] AHw) 7hzA A9
AEole] Y 73.6% Ak B dFol] gloja] 917t
57t 100% % F& olf< 5\} }71’ A, oA
Hep Al 289} 7]74] Al Bl D= 7)o wkA
o2 ) 7lzsst o FrkEINE 7}\9—5 Y7}z
ol whet ZhzA] £ATe] YXEE FolsiAl B4
Vet Aeow AzbEIch 283 Xghr] yiw o)
g Aol Ax=dl vigkd Awbzke] A9 235 H4
ol A4 rzAo] Ra¥ o7 AdAE Jehd
it F2 HaHog Awo] HXHE ol 7h9)
AAgoltt Fokzh Tilo] BolshAE ool AN
9] ZIghel] Egto] A7 4 glon} olul= F4 AP
9] 9] olFolut F3] A FoF AUz Ha
2 g ek T4 Aellx 7he) &
H Fzote] BAE pejiEm T4 AR 9
g A7) ActollME 2gubE o] gt 134
ol#A] grgA oz Azgct Scott ¥ B

-

o



70  The Korean Journal of Gastroenterology : Vol. 31, No. 1, 1998

o2 A o] v ABF 53 el AHAZs)

© 7350l o]Z o] W4ie)7} Bk A2 F
2 A FA4=FY 7154l A F9F gdickn
ojopr} sl glrt.

At gAe] rad X e oAl veht=
o] Schaffner®9} Galambos S°'-& z|ul7} 3zlol| A
e Ba FXw F7Mgda o sk e A
Zrel A=t B3kEE ZAbde] ARAL e A
2 Bastn ok B dFelA e RHkgk gkake) 7k
7% ARG AdRel 7F BAd X7 4 A F
AE Y 2 o] R o] HAl £z 5o
A2t SAE Tasla Sle FelE Wl et
A5 o2 S1917] Wil o] Avte] 7LAME
off A&gle 2 ZHAFol] 4] Qlo] a4 27}
Z7t ® Aoz Ay7reict

A7EA Ao} £F9) oF5 Bl Fal|w|Eol
v FAAE, FA4 52 AL HANe] 49Xl
Eo19lEul Alder 509 ATlol] i AT A kA
Achufe] o] e 4(F9A o] AY Wkl F
Ao 2 ool gloka Haslar glo] A4 9]
ZF7F7b Ak Al o] el Bk kg F=
24AEM A8y Ao A7),

2ol A & of vtk Aqgzie] A
T4 Az AWkl AS B g4
A7 At B8 235 ARk vA] g9}
o] A7k Ake] Aeest HolAlA okg ¥k of
yeb A g o v] Al F2] olHoe] glo]
2FIto R s o f8A4 0] Fow Xuizke] 3

AN E §-88 o Az,

o
= N oL

[¢]
o r~

|

pai

2 g

S5 AR FAAGe] ZAE N Faks
oFol Z7hGozH 471 AROT ALE ko]
QA A2, o3 AA, AN A W 7
24 A7 Bol olg¥lm HAg el D=
7ol BHoleh. HAES AU BrjollA B3
2g3h 7S 27 %S vlmsle] Ak A
HogAe] %8 233}e] §-84 Lot BuA 3}
odu). CHAM R HHY: 1994 2YQHE] 1996 697t

z
*]
)
ki

A A Slo] FAS BN SR 289 A 2
4739 oz} g o2 FAhEel Aoz A
2 $A4F A Aol B 19618 tiges
slo] 283 FEloll 22H AR Aletelx
44 AR Rglel YA WA} BE 9
o delm AW AEel W 2l 2 8d A
o $EZ o7) Ao AL S0k £, Tala
SIS 9 F4ATE SAeech A 289 44
A4 Agzre R AR 199 MollollA 27 A4
£ AYzte 2 BEo] A7 ARA 283 A

LORPt

9 MIFEE 100% 02, 233 A4 2ubzke) A
2ok Th=A A£70] AR 73.6%9) Ux) £
Bk B8 2ol vehd 7HA oz Fx e}
ZA A UYehd 723 AlE] A A% A%
= Frelgh AaAlzd deh(p<0.05). R|HbzhollA
o] Z+EAx|2] #MalE ALT X7} 59 ©9)2 HAF|
Hob FrhEdn SAAY, FelxulE, $A-L
4 e FAxol Feisivh EA A3 FHyx
HlE, AW Fx19 b ALX e Adgre) A
Zoke] foldh xfolw sdeh HE: AHkzE RgkA)
Zg3ge] A Aot 237 Ao A A
AREE FrelstAl 43 JAVT A 2 9zkEs)
ol B8 239 e Azt Avtol) 3 A
Aol fFgslcta Agcl

MQICH]: A7, B 283}, 2247, YARE

1. Alpers DH, Sabesin SM, White HM. Fatty liver:
biochemical and clinical aspects. In: Schiff E, ed.
Disease of liver. 7th ed. Philadelphia: JB Lippincott,
1993:825-855.

2. Schaffner F. Nonalcoholic fatty liver. In: Haubrich
WS, Schaffner F, Berk JE, eds. Bockus Gastroen-
terology. Volume 3. 5th ed. Philadelphia: WB Saun-
ders, 1995:2246-2275.

3. Isselbacher KJ, Podolsky DK. Infiltrative and meta-
bolic disease affecting the liver. In: Harrison TR, ed.

Principle of internal medicine. Volume 2. 13th ed.



10.

11.

12.

13.

15.

16.

17.

Huh et al. Usefulness of Ultrasonography in Diagnosis of Fatty Liver 71

New York: Mcgrowhill, 1993:1488-1451.

. Taylor KIJ, Gorelick FS, Rosenfield AT, Riely CA.

Ultrasonography of alcholic liver disease with histo-
logical correlation. Radiology 1981;141:157-161.

. Sexton CC, Zeman RK. Correlation of computed

tomography and gross anatomy of liver. Am J
Roentgenol 1983;141:711-718.

. Adkins MC, Halvorsen RA. CT evaluation of aty-

pical hepatic fatty metamorphosis. ] Comput Assist
Tomography 1990;14;1013-1015.

. Lee JKT, Levitt RG, Murphy WA, ‘Ling D. Fatty

infiltration of the liver: demonstration by proton spec-

troscopic imaging. Radiology 1984;153:195-201.

AR, ek, W], o)A, E S A

7k 22519} CT A4 £739] Hekd wla $4, oigk
28519)3]7) 1990;9:95-100.

. Joseph AE, Dewbury KC, McGuire PG. Ultrasound

in the detection of chronic liver disease (the ‘bright’
liver). Br J Radiol 1979;52:184-188.

Needleman L, Kurtz AB, Ritkin MD, Cooper HS,
Pasto ME, Golderberg BB. Sonography of diffuse
benign liver disease: accuracy of pattern recognition
and grading. Am J Roentgenol 1986;146:1011-1015.
Sherlock S, Dooley J. Disease of the liver and bi-
liary system. 9th eds. London: Blackwell Scientific
Publication, 1993,

Ishak K. The liver. In: Riddell RM, ed. Pathology of
drug-induced and toxic diseases. New York: Chur-
chill Livingstone, 1982:457-514.

Crowford JM. The liver and biliary tract. In: Rob-
bins SL, Cotran RS, eds. Pathologic basis of disease.
5th ed. Philadelphia: WB Saunders, 1994:831-856.

. Braunstein JJ. Management of the obese patient. Med

Clin North Am 1971;55:391-401.

FEE, Soa B o] o i 19859
21-25.

Stein O, Baron H, Stein Y. Lipoproteins and the
liver. In: Baron H, ed. Progress in liver disease.
Volume 1. 1 st ed. New York: Grune and Strattton,
1972:45-62.

Windmueller HG. An orotic acid-induced, adenine-

reversed inhibition of hepatic lipoprotein secretion in

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

the rat. J Biol Chem 1964;239:530-537.

Sabesin SM, Frase S, Ragland JB. Accumulation of
nascent lipoproteins in rat hepatic golgi during in-
duction of fatty liver by orotic acid. Lab Invest
1977,37;127-135.

Kaplans MM. Acute fatty liver of pregnancy. N
Engl J Med 1985;313:367-370.

Sherlock S. Acute fatty liver of pregnancy and the
microvesicular fatty diseases. Gut 1983;24:265-926.
Rubin E, Lieber CS. Fatty liver, alcoholic hepatitis
and cirrhosis produced by alcohol in primates. N
Engl J Med 1974;290:128-135.

Mulhern OB, Arger PM, Coloman BF. Uniform al-
teration in computed tomography study of the cir-
rhotic liver. Radiology 1979;132:399-402,

Stephens DH, Sheedy PF. The liver. In: Stephens
DH, ed. Computed tomography of the whole body.
Volume 11. St. Louis: Mosby, 1983:575-606.
Stanley RJ, Biello DR, Levitt RG, Sagel SS, Siegel
BA. Computed tomography of the liver. Radiology
1978;127:159-163.

Grant EG. Liver. In: Mittelstaedt ed. General ultra-
sound. 1st ed. North Carolina: Churchill, 1992:184-
186.

Bashist B, Hecht HL, Harley WD. Computed tomo-
graphic demonstration of rapid changes in fatty
infiltration of the liver. Radiology 1982;142:691-
692.

Lieber CS. Rubon F. Alcoholic fatty liver in man on
a high protein and low fat diet. Am J Med 1968;
44:200-206.

Quinn SF, Gosink BB. Charaterstic sonographic
signs of hepatic fatty infiltration. Am J Roentgenol
1985;145:753-755.

Scatarige JC, Scott WW, Donivan PJ. Fatty infil-
tration of the liver: ultrasonographic and computed
tomographic correlation. J Ultrasound Med 1984;3:
9-14.

Foster KJ, Dewbury KC, Griffith AH, Wright R.
The accuracy of ultrasound in the detection of fatty
infiltration of the liver. Br J Radiol 1980;53:440-
442.



72

3L

32

33

34.

g4 83 2] A 31 W A1 E 1998

Behan M, Kazam E. The echographic characteristics
of fatty tissues and tumors. Radiology 1978;129:
143-151.

Taylor KJW, Riely CA, Mammes L, Flax S, Weltin
G, Conn HO. Quantitative US attenuation in normal
liver and in patients with diffuse liver disease:
importance of fat. Radiology 1986;160:65-71.
Gosink BB, Lemon SK, Scheible W, Leopold GR.
Accuracy of ultrasonography in diagnosis of hepato-
cellular disease. Am J Roentgenol 1979;133:19-23.
Caturelli E, Costarelli L, Giordano M, Fusilli S,
Maddalena M, Pompili M. Hypoechoic lesions in

3s.

36.

37.

38.

fatty liver. Gastroenterology 1991;100:1678-1682.
Scott WW, Sanders RC, Siegelman SS. Irregular
fatty infiltration of the liver; diagnostic dilemmas.
Am ] Roentgenol 1980;135:67-71.

Schaffner F, Thaler H. Non alcoholic fatty liver di-
sease. Prog Liver Dis 1986;8:283-298.

Galambos JT, Wills CE. Relationship between 505
paired liver tests and biopsies in 242 obese patients.
Gastroenterology 1978;74:1191-1195.

Alder M, Schaffner F. Fatty liver hepatitis and
cirrhosis in obese patients. Am J Med 1979;67:811-
816.




	1: 
	23: 
	34: 
	40: 
	f: 
	2: 


