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Ultrasonographic Diagnosis of Mild Fatty Infiltration of the Liver with the
Difference between Liver and Kidney Echolevels
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At the same dynamic range (DR) a constant difference of echolevels was found between two
materials with different acoustic impedance in any gain-setting by the phantom study. Our
retrospective study in which we compared the difference between liver-kidney echolevels with the
US-findings of fatty liver indicated that the difference over 10 in echolevel by our eqipment with 3.5
MHz phased array sector scan and 42 dB DR had a possibility of the fatty infiltration of the live. In our
prospective study of 1452 abdominal US-studies we found 93 cases (6.5%) with the difference over 10in
echolevel. In all these patients the difference of liver-spleen CT-numbers and liver-kidney echolevels
was compared. Although the liver CT-number is normally higher than the spleen, 75 of 93 patients
showed the lower liver CT-number than that of the spleen, indicating fatty infiltration of the liver.
The abnormal difference of echolevels were independent from the severity of fatty infiltration.
Concerning the US-findings, “bright liver” (77.4%) and “masking sign” (66.7%) were more sensitive
than “vascular blurring” (44.1%) and “deep attenuation” (44.1%). But for the severe fatty infiltration
with the difference over —20 H.U. between liver-spleen CT numbers, the last two findings seemed very
credible. The abnormal difference between  liver-kidney echolevels was most sensitive (80.7%),
especially in mild cases with 0 to —19 H.U. (53 in 75 cases), and very objective than the other
US-findings.
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Fig. 1 Method of measurement of echolevels with
YMS RT3000, 3.5MHz phased array sector scan.
ROI (3 %3mm square) Echolevel (0~63degree)
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Fig. 2 Basic experiments of measurement of echolevels. Two kinds of Tofu with
different acoustic impedance shows a constant average difference of echolevel
in any gain-setting (a). At the lower dynamic range (DR) the difference of
echolevels increased (b) and at the higher DR it decreased (c).
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Fig. 3 Distribution of the difference of echolevels in 475 cases from April to
November in 1985, Mean+SD=2.3+5.2
Number of patients with the difference over mean+1SD (=8) are 74.

31 cases with 11.3+3.3 in echolevel had the US finding of the fatty infiltration

of the liver retrospectively.
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Table 1 Diagnosis of fatty infiltration of the liver
with the difference of liver-kidney echolevels in 93
cases.

Difference of

CT number Diagnosis Cases  liver-kidney
echolevels
Liver<Spleen Fatty infiltration 75 11.542.4
(Chr. hepatitis, (5) (12.4%2.6)
Liver cirrhosis)
Liver>Spleen No fatty infiltration 18 10.1+2.6
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Fig. 4 Correlation between the difference of liver-kidney echolevels and liver-
spleen CT numbers.
@ : cases with lower CT-numbers than the spleen, O: cases with higher
CT-numbers than the spleen, A : cases with chronic hepatitis or liver cirrhosis
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Table 2 Correlation between US-finding and the difference of liver-spleen CT numbers.
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Fig. 6 48yr. female. false positive case, bright
liver (+), masking sign (+) vascular blurring (+),
deep attenuation (—)
difference of liver-kidney echolevels:8, diffe-
rence of liver-spleen CT-numbers: +1 HU, A
round low density area in the liver anteriorly is
suspected of hepatic hemangioma by CE-CT.
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Fig. 7 60yr. female. brlght liver (+), masking sign
(+), vascular blurring (), deep attenuation (+)
difference of liver-kidney echolevels: 10.7 (aver-
age of each 6 areas), difference of liver-spleen
CT-numbers : —40H.U.
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