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Abstract

ultrasound findings related to diffuse liver diseases.

o

The ultrasound examination, capable of non-invasively detecting subtle changes in the liver's structure and form, can be
extremely helpful. It is not only useful in identifying liver tumors but also in diagnosing and differentiating various liver
diseases. Continuous monitoring with ultrasound is especially valuable in patients with chronic hepatitis B and C, as well as
other chronic liver diseases, for understanding disease progression and early detection of hepatocellular carcinoma. It is also
used in determining the degree of liver fibrosis. Therefore, our goal is to enhance diagnostic capabilities by describing basic
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Key Essential Lists of the Ultrasound
Surveillance of Chronic Liver Diseases

During the ultrasonographic examination, the following
findings should be checked: the shape and size of the liver
(liver contour/volume), parenchymal echo pattern, liver
surface irregularity, changes in the vascular system, and
extrahepatic structures.

Characteristic Ultrasound Findings for Each
Disease

Fatty Liver

Fatty liver, characterized by fat accumulation within
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liver cells, can arise from various conditions such as
alcohol consumption, obesity, diabetes, hyperlipidemia,
and certain medications. It may progress from simple fatty
liver (steatosis) to steatohepatitis, and eventually lead to
cirrhosis [1]. This infiltration of intrahepatic fat is caused
by the deposition of triglycerides into cytoplasmic lipid
droplets within hepatic cells. It can be diagnosed when liver
attenuation is at least 10 Hounsfield Units (HU) lower than
that of the spleen, or when the absolute liver attenuation
is less than 40 HU in non-contrast abdominal computed
tomography [2,3]. However, ultrasound exhibits superior
sensitivity compared to CT scans in the diagnosis of fatty
liver. As fat accumulates, the high reflectivity of fatty tissue
increases the echogenicity of the liver parenchyma, resulting
in a characteristic ultrasound finding known as a “bright
liver” [4]. The extent of fat deposition correlates with the
level of echogenicity, sometimes reaching levels similar
to those of the hepatic portal walls. The liver parenchyma,
exhibiting higher echogenicity than the renal cortex, creates
a distinct contrast between the liver and kidney echoes
on ultrasound (Figure 1A). High echogenicity in the liver
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parenchyma may obscure the visualization of intrahepatic
vascular walls (Figure 1B), and in severe cases, there might
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be decreased echogenicity in the deep liver parenchyma,
making the diaphragm less distinct (Figure 1C).

arrows) (C).

Figure 1: An intercostal scan showing increased echogenicity in the hepatic parenchyma (*) in comparison to the renal cortex
(+) (A). A subcostal scan illustrating impaired visualization of periportal vein echogenicity (circled) (B). A subcostal scan
depicting severely increased echogenicity of the hepatic parenchyma, with the diaphragm poorly visualized (indicated by

Focal Fat Sparing Zone and Focal Fatty Infiltration: A focal
fat sparing zone is an area in the liver where there is a lack
of local fat deposition, despite the presence of diffuse fat
infiltration throughout the organ (Figure 2A). These areas,
which do not cause a mass effect, are commonly observed
around hepatic vasculature, ligaments, fissures, the anterior
aspect of the portal vein branch in segment 4, and near the
gallbladder. When fatty infiltration is localized (Figure 2B),
it is often associated with factors such as obesity, alcohol
consumption, diabetes, or certain medications, and is related
to the local blood supply. These zones exhibit a well-defined,

irregular, and geographic shape without an overt mass effect,
and are typically round or oval, consistent with the local
blood supply. They can manifest as a single lesion or involve
an entire region of the liver in a few cases. Since they are
most commonly observed around the porta hepatis (portal
triad), segment 1, and segment 3, diagnosis is possible
if there are high-echogenic lesions that do not interfere
with the flow of blood vessels in these areas. However, if
circular high-echogenic lesions are observed in other areas,
additional tests may be required to differentiate them from
other diseases.

Figure 2: A focal fat sparing zone is displayed, which is hypoechoic compared to the surrounding parenchyma (circled) (A). An
area of focal fat deposition is shown, which is hyperechoic compared to the surrounding parenchyma (B).

Acute Hepatitis

Acute hepatitis refers to a range of conditions marked by
the acute inflammation of the hepatic parenchyma or damage
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to hepatocytes, leading to increased liver function indices.
In acute hepatitis, typical ultrasound findings often appear
normal. However, gallbladder atrophy and gallbladder
wall thickening are the most common findings in acute
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hepatitis, which could sometimes lead to misdiagnosis as
acute cholecystitis (Figure 3A & 3B) [5]. Along with hepatic
enlargement, diffuse low-echoic liver parenchyma can be
observed, and periportal edema, a form of edema around
the portal vein, may be present. This edema emphasizes
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the reflection of the portal vein walls, a phenomenon
known as the “starry night liver sign” (Figure 3C) [6,7]. On
the other hand, it is possible to observe on ultrasound that
the gallbladder, which was shrunken in the acute phase,
reversibly returns to its normal size as the disease recovers.

‘starry night’ liver sign, consistent with acute hepatitis (C).

Figure 3: Ultrasonographic findings of a patient with acute hepatitis A. Pericholecystic edema is evident in the intercostal scan
(A) and in the subcostal scan (B). The subcostal scan shows severe hyperechogenicity of the liver parenchyma and displays the

Chronic Hepatitis

Chronic hepatitis is characterized by liver inflammation
persisting for a minimum of six months. The ultrasound
findings for chronic hepatitis vary depending on the disease’s
progression stage (Figure 4). In the early or mild stages of
chronic hepatitis, ultrasound findings may appear normal.
However, as the disease progresses, irregularities in hepatic
parenchyma can become evident, characterized by nodular
and irregular echoes. The changes in the hepatic parenchyma
in chronichepatitis are notas severe orirregular as those seen
in cirrhosis, but there are no specific ultrasound criteria to

clearly differentiate between chronic hepatitis and cirrhosis.
In severe chronic hepatitis cases, rough hepatic parenchymal
echoes, a blunted edge, enlargement of the left liver lobe,
an irregular hepatic surface, mild hepatic hypertrophy, and
splenomegaly can occur. Even in mild chronic hepatitis or
early-stage cirrhosis cases, ultrasound examinations may
appear normal. Therefore, chronic liver disease cannot be
ruled out based solely on ultrasound findings [8]. It has been
reported that up to 25% of patients diagnosed with chronic
hepatitis or early-stage cirrhosis based on histology may not
show corresponding ultrasound findings [9].

Figure 4: Ultrasonographic findings of a patient with chronic hepatitis B, and (A) displays rough hepatic parenchymal echoes,
an irregular hepatic surface, and numerous regenerating nodules. A subcostal scan shows enlargement of the left lobe with a
blunting edge (B). Elastography indicates variable stiffness in hepatic parenchyma (C).
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Liver Cirrhosis

Liver cirrhosis, the end stage of chronic liver damage,
is characterized by morphological changes such as
micronodular fibrosis and the formation of regenerative
nodules, leading to increased portal pressure [10]. Accurate
diagnosis of cirrhosis through radiological studies requires
identifying both the morphological alterations in the liver
and the hemodynamic changes affecting surrounding organs.
In alcohol-related liver disease or hepatitis C, cirrhosis
often presents as micronodular cirrhosis, with regenerative
nodules smaller than 3 mm. Conversely, macronodular
cirrhosis, characterized by nodules larger than 3 mm,
is commonly associated with hepatitis B. Macronodular
cirrhosis exhibits more pronounced surface irregularities
due to larger nodules, while surface irregularities in
micronodular cirrhosis are finer and less apparent [11].

Ultrasound imaging is capable of detecting several
morphological changes in liver cirrhosis (Figure 5). These
include coarse echotexture in the hepatic parenchyma, an
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irregular hepatic surface, reduction in the right lobe’s size
(particularly the right posterior segment), and a decreased
size in the fourth segment (indicated by a cross-sectional
length of less than 3 cm) [12,13]. Additionally, the liver’s left
and caudal lobes may appear disproportionately large [14].
Ascites, thickening of the gallbladder wall, and splenomegaly
commonly accompany these changes. However, these
ultrasound findings of cirrhosis may not always correlate
with worsening blood testresults. In severe fatty liver disease
leading to cirrhosis, the hepatic parenchymal echotexture
might not show clear changes, posing diagnostic challenges.
Hemodynamic changes include portal blood vessel dilatation
(main vein diameter > 13 mm), decreased portal blood flow
rate, altered portal blood flow direction, and changes in
hepatic vein blood flow patterns, with observed umbilical
vein as lateral blood flow and expanded left gastric vein [15].
As cirrhosis progresses and portal hypertension worsens,
intrahepatic blood flow changes, leading to many studies
measuring these changes using ultrasound examinations.

vein is decreased to less than 15 cm/sec (F).

Figure 5: Ultrasound findings of patients with decompensated liver cirrhosis. An intercostal scan shows a moderate amount
of right pleural effusion, (A) and displays atrophy of the right liver lobe (B). The hepatic parenchyma appears highly echogenic
with numerous regenerative nodules, exhibiting diverse echoes ranging from low to high (C). A left intercostal scan shows
splenomegaly more than 12 cm in length (D). Elastography demonstrates increased stiffness (E). Doppler flow of the portal

Under normal conditions during regular respiration,
the main portal vein’s diameter is typically less than 13 mm
[16]. An increase in this diameter can indicate cirrhosis. If
intrahepatic resistance increases due to cirrhosis, resulting
in a portal vein blood flow velocity of less than 15 cm/sec,
portal hypertension can be diagnosed [17]. The direction of
blood flow in the main portal vein changes to hepatofugal
flow. As portal pressure increases and intrahepatic resistance
rises, portal blood flow decreases, and hepatic artery blood
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flow compensatorily increases [18]. The normal Doppler
waveform of the hepatic vein, initially triphasic due to cardiac
blood flow influence, becomes biphasic or monophasic as
cirrhosis progresses [19]. A previous study reported that a
scoring system using ultrasound evaluations of liver surface
irregularities, hepatic parenchymal echo changes, right
lobe atrophy, splenomegaly, splenic vein thickness, and the
presence of hepatic venous waveforms was highly correlated
with liver tissue fibrosis (Table 1) [20].
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.. Score
Clinical features
0 1 2
Surface and edge Smooth and sharp Mildly irregular and mildly blunted Irregular and blunted
Parenchyma echogenicity Fine Mildly coarse Corase
Right lobe atrophy Absent? Present®
Spleen size (cm) <10 10-14 > 14
Splenic vein diameter (cm) <0.7 0.7-0.9 >0.9

Hepatic vein waveform Triphasic

Bi or monophagic

Table 1: Fibrosis scoring system by ultrasonography [20].

The total score from six ultrasonographicindices including
surface nodularity and edge shape (0-2), parenchyma
echogenicity (0-2), right lobe atrophy (0-2), spleen size (0-2),
splenic vein diameter (0-2) and hepatic vein waveform (0-
1) was calculated. *Right lobe maximal oblique diameter > 7
cm with no subphrenic ascites. "Right lobe maximal oblique
diameter < 10 cm with subphrenic ascites.

FibroScan®

The recently developed ultrasound pulse diagnostic
device, FibroScan®, represents a novel method for assessing

liver fibrosis (Figure 6). It measures liver elastography non-
invasively and quickly. A probe, consisting of a vibrator and
an ultrasound transducer, is placed perpendicular to the
patient’s intercostal area. Upon pressing a button, vibration-
induced elastic waves are transmitted to the tissue, captured
by the ultrasound transducer, and the velocity of these
elastic waves is measured. Previous studies suggest that liver
elasticity, as measured by this ultrasound pulse diagnostic
device, correlates significantly with the degree of liver
fibrosis determined by liver histology and shows significant
differences in liver elasticity by the clinical disease of chronic
liver disease.

-

S3 according to the amount of fatty change.

Figure 6: Liver stiffness measurement by transient elastography (FibroScan®), showing the steatosis grade ranging from S0 to

The advantages of ultrasound pulse diagnostic devices
include being painless, rapid, and easy to perform without
complications. There is also little variability in test results
between different examiners. Furthermore, it can reflect the
degree of fibrosis in the entire liver as it tests a large volume of

liver tissue, about 100 times the volume taken during a liver
biopsy. However, FibroScan® results may be less accurate in
individuals with a body mass index of 30 or more, moderate
to severe ascites, biliary obstruction, or scarring around the
liver from surgery or radiation.

CAP Steatosis Grade Amount of Liver showing Fatty Change
150 to 238 dB/m S0 0% to 10%
238 to 260 dB/m S1 11% to 33%
260 to 290 dB/m S2 34% to 66%
Higher than 290 dB/m S3 67% or more

Table 2: Criteria for CAP score in FibroScan®.

CAP Controlled Attenuation Parameter; dB/m decibels per meter.
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The CAP (Controlled Attenuation Parameter) score
measures the percentage of fatty changes in the liver,
dividing the steatosis grade into SO, S1, S2, and S3. The unit
for measuring liver stiffness is kilopascals (kPa). Generally,
a normal liver is indicated by 5.4 kPa or less, liver fibrosis
by 5.5-10.9 kPa, and cirrhosis by 11 kPa or more (Table 2)
[21,22].

In the assessment of the extent of liver fibrosis,
sensitivity and specificity are generally known to increase
in cases where fibrosis has progressed (Figure 7). While the
liver stiffness measurements for each stage of the METAVIR
classification, which divides liver fibrosis histologically, may

Journal of Medical Case Studies

vary slightly depending on the underlying disease (Table 3)
[23,24]. The cutoff values required for predicting cirrhosis
using liver stiffness measurements (LSM) vary by study,
ranging from 11.8 kPa to 17.3 kPa (Table 4). The reason
for these differences in cutoffs across studies is due to the
varying distribution of cirrhosis in each study population
[25]. The cutoff values for cirrhosis in chronic hepatitis B
tend to be lower than those for chronic hepatitis C and this
can be explained by the fact that chronic hepatitis B is the
most common cause of macronodular cirrhosis, which tends
to have a smaller total amount of fibrosis within the liver
[26].

-

classification ranging from FO to F4).

Figure 7: Liver stiffness measurement by transient elastography (FibroScan®), showcasing stages of liver fibrosis (METAVIR

Stage of Fibrosis (METAVIR Classification)

FO No fibrosis

F1 Stellate enlargement of portal tract but without septa formation
F2 Enlargement of portal tract with rare septa formation

F3 Numerous septa without cirrhosis

F4 Cirrhosis

Table 3: METAVIR classification for hepatic fibrosis score in FibroScan®.

FO-F1 (kPa) F2 (kPa) F3 (kPa) F4 (kPa)
Hepatitis B <6 6.1-9 9.1-10.9 >11
Hepatitis C <7 7.1-9.4 9.5-12.4 212.5
Hepatitis C (HIV) <7 7.1-10 10.1-13.9 =14
Cholestatic Liver Disease <7 7.1-9.9 10-16.9 =217
Autoimmune Hepatitis <6.2 6.3-8.4 8.5-12.3 2124
NAFLD/NASH <7 7.1-9.9 10-13.9 =14
Alcoholic Liver Disease <6 6.1-7.9 8-12.4 2125
High Probability of Varcies - - - 219.5
Low probability of CSPH - - - <17

Table 4: Cut-off value of METAVIR score according to various liver diseases.
HIV Human immunodeficiency virus; NAFLD Non-alcoholic fatty liver disease; NASH Non-alcoholic steatohepatitis; CSPH

Clinically significant portal hypertension.
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Conclusion

Ultrasonography is extremely useful in the diagnosis and
follow-up examinations of chronic liver disease. Continuous
monitoring of ongoing changes is particularly essential,
and attention should be paid to the emergence of new
lesions. Especially, continuous changes should be monitored
vigilantly, and the appearance of new lesions should be noted.
In situations where it becomes difficult to diagnose and
determine the progression of the disease with ultrasound
alone, additional imaging tests, along with blood tests, should
be conducted. This approach is important to avoid missing
advanced liver diseases, including hepatocellular carcinoma.
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