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Abstract: Hepatosteatosis is defined as an excessive accumulation of triglycerides in
hepatocytes. There are 2 main conditions associated with hepatic steatosis: non-alcoholic
fatty liver disease (NAFLD) and alcoholic fatty liver disease (AFFLD). In addition, various
causes are listed in the pathogenesis of hepatic steatosis, such as metabolic, nutritional, drug
(chemotherapy and steroids), and hepatitis C virus (HCV) infection. ! The natural course of
hepatic steatosis varies depending on the etiology and concomitant conditions such as
inflammation and fibrosis, which can progress to cirrhosis and liver failure. Therefore, it is
important to diagnose and quantify liver steatosis. Liver biopsy is currently the gold
standard for evaluating a patient with suspected liver steatosis.[1] However, there are
potential drawbacks to liver biopsy, such as sampling error, variability in interpretation,
cost, and associated morbidity. Therefore, imaging techniques are commonly used for this
purpose. In this article, we will review the etiology, imaging patterns, and quantification of
hepatic steatosis using traditional and advanced imaging techniques.
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NAFLD is the most common form of hepatic steatosis and affects 30%-40% of men and
15%-20% of women in the general population. This disease is considered a hepatic
manifestation of metabolic syndrome and has a strong association with insulin resistance,
atherosclerosis, obesity, dyslipidemia, and hypertension[3]. Risk factors for NAFLD include
insulin resistance and metabolic syndrome i.e., three or more of the following: obesity,
diabetes mellitus, hypertension, low high-density lipoprotein levels, and high triglyceride
levels. Among these, obesity is the most common risk factor. However, people with normal
body weight (body mass index [BMI; kg/m2 ] Compared to healthy people, patients with
lean NAFLD had higher metabolic syndrome occurrence, diastolic blood pressure,
hemoglobin Alc, and insulin resistance. Additionally, biochemical and hematologic markers,
such as serum ALT, AST, Gamma glutamyl peptidase (y-GT), and total bilirubin levels,
were higher in patients with lean NAFLD than in healthy participants [1].Although the
prevalence of metabolic syndrome in lean NAFLD was lower than in obese NAFLD, the
impact of lean NAFLD was a stronger risk factor for higher rates of all-cause mortality,
cirrhosis, and HCC than obese NAFLD.reported that patients with lean NAFLD showed
advanced fibrosis stage, higher incidence of metabolic comorbidities, and higher all-cause
mortality than obese NAFLD. Additionally ,that patients with lean NAFLD had a higher risk
for cirrhosis, HCC than obese NAFLD. These results suggest the important role of metabolic
disorders in this population. The etiology of lean NAFLD is assumed to be based on central
obesity and visceral fat Therefore, the BMI-driven approach for NAFLD may need to be
reappraised. BMI does not entirely explain the association between visceral fat and NAFLD.
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Moreover, the relationship between lean NAFLD and metabolic syndrome is still not fully
understood, and more long-term studies are required|2].

Obese patients present with significant variations in metabolic abnormalities, such as
hyperglycemia, hypertension, and dyslipidemia. Recently, these patients have been
classified into different subphenotypes depending on their metabolic health status.
Metabolically healthy obesity (MHO) is a concept derived from clinical observations that
some obese people do not present with common metabolic abnormalites; the implications of
this for the development of NAFLD across its subphenotypes remain vague. In a study that
included 4,432 MHO people, 2,145 patients (48.4%) were presented NAFLD
simultaneously. On the contrary, in 225 patients with NAFLD, 14 (6.2%) were
metabolically healthy. MHO was considered as a risk factor of NAFLD development. [3]As
mentioned earlier, the definition of NAFLD must exclude other causes that can result in
inflammation and fatty changes. The significant amount of alcohol intake that differentiates
NAFLD from alcoholic fatty liver disease ranges from 10 to 40 g (pure alcohol) a day, and
this range varies between studies. The EASL guideline defined the amount of significant
alcohol consumption as >210 g in men and >140 g in women weekly.3 These criteria were
also applied in the Korean Association for the Study of Liver NAFLD guidelines.4 In the
AASLD guidelines, the standard alcohol drink was defined as 14 g of pure alcohol, and
significant alcohol consumption was defined as more than 21 standard drinks in men and 14
in women per week.[2] Recently, it has been suggested that the term NAFLD does not
reflect the heterogeneous pathogenesis or various courses of fatty liver disease. Furthermore,
the overestimation of the exclusion of alcohol has induced debate about the threshold of
‘significant’ alcohol consumption which is required for the diagnosis of NAFLD. In 2019, a
consensus by 32 experts suggested an alternative terminology, metabolic (dysfunction)-
associated fatty liver disease (MAFLD), to more accurately reflect the pathogenesis of this
disease.[7] The diagnosis of MAFLD is based on the evidence of fat accumulation in the
liver in the presence of one of the following three criteria: overweight/obesity, type 2
diabetes mellitus, and evidence of metabolic dysregulation.[4]
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Abdominal imaging studies are often ordered instead of liver biopsy to confirm the clinical
suspicion of NAFLD. This approach is rationalized because it avoids the risks associated
with an invasive procedure. However, the risk of significant bleeding or death from “blind”
percutaneous liver biopsy in patients with incidentally detected liver enzyme elevations is
exceedingly rare, most likely far less than the figures derived from liver biopsy populations
that included patients with conditions that increase biopsy-related morbidity and mortality,
such as coagulopathy or liver tumor. In addition, the potential drawbacks of limiting
diagnostic procedures to noninvasive tests must be considered. Ultrasonography is
commonly used to screen for fatty liver disease. A recent study that correlated radiologic
and histologic diagnoses in 24 healthy volunteers and 28 patients with elevated liver enzyme
values demonstrated that ultrasound detection of fatty infiltration had a sensitivity of 67%, a
specificity of 77%, a positive predictive value of 77%, and a negative predictive value of
67%. Thus, relying on ultrasound to diagnose fatty liver disease gives an incorrect diagnosis
in 25% to 33% of patients. One study found computed tomography (CT) to be inferior to
ultrasound in diagnosing fatty liver, mostly because associated hepatic iron overload
produced a masking effect that decreased the sensitivity of CT scan. However, in another
study, when test objects containing variable amounts of fat were scanned to generate a CT
scan density calibration curve before patients with fatty livers were evaluated, an excellent
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correlation was seen between the hepatic fat content and liver-to-spleen density ratio. Thus
calibrated CT scans might be useful in monitoring hepatic fat content. Proton nuclear
magnetic resonance (NMR) spectroscopy has also been validated as a reliable test for
quantifying liver fat. Hepatic triglyceride content assessed by proton NMR spectroscopy and
by liver biopsy correlate almost perfectly. Thus, the latter approach seems to be the best
noninvasive way for diagnosing and quantifying liver fat. However, the expense of various
imaging modalities is not trivial, and none of these can distinguish simple steatosis from
NASH or “uncomplicated” NASH from NASH with fibrosis. Hepatocellular steatosis is the
hallmark of NAFL, and presence of more than 5% is required for diagnosis.[8] It is
classified into two types: macrovesicular and microvesicular steatosis. Steatosis in NAFLD
is usually macrovesicular; however, microvesicular steatosis may also be present in
approximately 10% of patients with NAFLD.[5] Many previous studies have suggested that
NAFL is a benign disease. Through the several studies performing paired or repeat liver
biopsy, NAFL showed significantly superior overall prognosis, including progression to
cirrhosis rather than NASH.[7] However, the concept that NAFL is a benign disease was
challenged with the accumulation of evidence; it is now regarded as a progressive disease.
Recent data suggest that nearly 25% of the patients with NAFL may develop fibrosis. The
European Association for the Study of the Liver (EASL) Clinical Practice Guidelines
recommend that patients with NAFL without metabolic risk factors should be monitored at
2-3-year intervals considering the low risk of progression.[5] The clinical factors associated
with progression to NASH include hypertension, diabetes or insulin resistance, and low
aspartate aminotransferase/alanine aminotransferase (AST/ ALT) ratio at the time of liver
biopsy.[9] Rapid progression was also often observed with concomitant hepatic injury
related to alcohol, toxin exposure, nutrients, drugs, chronic hepatitis C, or autoimmune liver
disease. Hence, individuals who have inherited the “bad” tendency to have sustained
inflammatory responses might be better off minimizing the consumption of alcohol or foods
that stimulate cellular oxidant production and trigger inflammation or taking medications to
improve their antioxidant/anti-inflammatory defenses, whereas others with “good”
inflammation-control genes can be reassured that they can safely enjoy these pleasures.
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