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Abstract
Background: Obesity individual have increased BMI and abnormal lipid profile. The abnormal lipid
profile will causes fatty infiltration in the hepatic cells and it will progress towards to fatty liver. Fatty
liver is a benign condition it is identified as a main cause for liver related mortality and morbidity.
Liver steatosis by ultrasound grading might throw a warning sign of the future risk.
Methods: A cross sectional study, containing 60 young adults. In all the subjects, Height was
estimated in centimeters and Weight was measured in kilogram on standard clinical weighing machine.
BMI was calculated as Weight in kilogram divided by Height in meters squared. They are classified
based on BMI and all the individuals liver ultrasound and lipid profile was performed
Results: In the present study most of the high BMI subjects have Grade 2 steatosis followed by Grade
1. In BMI greater than 25 group around 56% are belongs to Grade 2 and Grade 3 whereas in case of
BMI less than 25 group it is 16%. There is significantly increase of serum triglycerides, cholesterol,
VLDL and LDL in BMI greater than 25 group compared to BMI less than 25. Whereas serum HDL
was significantly declined in higher BMI.
Conclusion: Present study finding suggested that there is a more staetosis in overweight and obese
individuals. Ultrasonography guided liver steatosis is a cost effective, noninvasive, easy and
reproducible and early intervention prevent worst prognosis.
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Introduction
Obesity is the major health problem in the world wide and it will leads to cardiovascular
complication. Obesity individual have increased Body Mass Index (BMI) and abnormal lipid
profile. The abnormal lipid profile will causes fatty infiltration in the hepatic cells and it will
progress towards to fatty liver [1].
Fatty liver is the common in obesity even in the normal healthy individual. The prevalence of
fatty liver is 20 to 30% in western population [2]. Even though Fatty liver is a benign
condition it is identified as a main cause for liver related mortality and morbidity [3]. Fatty
liver can easily detected by imaging techniques. Besides the alcoholic fatty liver Non
alcoholic fatty liver disease is the more common in the obese individuals [4].
If the fatty infiltration of hepatocytes exceeding the 5% of liver weight other than the
alcoholic and hepatitis it will be defined as Nonalcoholic fatty liver disease (NAFLD) [5]. It
starts with a simple hepatic steatosis to later leads to necroinflammatory changes and
progressive steatohepatitis [6]. Steatosis is benign condition but steatohepatitis associated
with fibrosis, cirrhosis and liver failure and carries a more risk for cardiovascular disease and
liver related mortality [7]. Nonalcoholic fatty liver disease will causes insulin resistance,
visceral obesity, increased Body mass Index (BMI) and type 2 diabetes mellitus [8, 9]. It also
progress towards hyperlipidemia, cardiometbolic alteration and arterial hypertension
collectively called as metabolic syndrome [10, 11]. Previous studies it reported that most of non
alcoholic fatty liver disease are overweight and obese individuals and also reported that they
have high triglycerides and concluded that non alcoholic fatty liver disease is a hepatic
component of metabolic syndrome [12].
The liver biopsy is the gold standard for the detection of Non alcoholic fatty liver disease can
causes severe complication but the non invasive unltrasonography method is safe, simple,
noninvasive, inexpensive and reproducible method for liver studies.
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It can be easily performed than compare with other imaging
techniques and its currently used common method to detect
hepatic steatosis in asymptomatic patients in NAFLD [13].
Obesity has a major consequence of cardiovascular disease
which leads to increased mortality and morbidity abnormal
liver steatosis by ultrasound grading might throw a warning
sign of the future risk. Early intervention could be helpful
for a healthy outcome. The present study was taken to study
the ultrasound grading of liver seatosis and BMI in young
adult group.
Materials and Methods
Type of study
Cross sectional study.
Study population
Study population are patients and attendants who attend the
Department of Radiology.

clear visualization of diaphragm, and interface of hepatic
veins with sharp contours with mild steatosis graded as
Grade 1. brighter liver with attenuated US beam at deeper
parts of the liver, diaphragm, and hepatic veins still visible
but with blunted contours with moderate steatosis graded as
Grade 2. very bright liver, severe US beam attenuation,
diaphragm, or hepatic veins not visible with sever steatosis
graded as Grade 3.
Sample analysis
In all the participants venous blood was collected for
biochemical analysis. Serum total cholesterol, HDLc and
triglycerides were analyzed. Serum triglyceride was
estimated by GPO-TRINDER end point method [15, 16]. HDL
cholesterol was estimated by phosphotungstic acid method
[17]
from that VLDL and LDL was calculated.
Statistical analysis
Data will be expressed in Mean and Standard deviation
(mean ±SD). Z test was used for comparison of means
between controls and cases. The statistical significance was
determined at 5% (p < 0.05) level.

Selection criteria
Inclusion criteria: Normal healthy elderly individuals with
age group 20 to 30 were taken for the study.
Exclusion criteria
Known Subjects with chronic liver disease, hepatobiliary
disease other than NAFLD, malignancies, ascites, the use of
medication known to induce hepatic steatosis, Hypertensive
patients, diabetic patients, those who are using statins and
Patients with human immunodeficiency virus (HIV) and
Viral hepatitis were excluded from the study. Individuals
who did not provide inform constant were excluded.
Study design
The study consists of 60 individuals Informed consent will
be taken from the patients and controls. Demographic data
was collected followed by history regarding current health
status, history of medication, alcoholism and Active
smoking. A questionnaire was given to all participants and
detailed clinical examination was performed. In all the
subjects, Height was estimated in centimeters and Weight
was measured in kilogram on standard clinical weighing
machine. BMI was calculated as Weight in kilogram divided
by Height in meters squared.
Ultrasound of liver
Liver ultrasound scans (US) recorded for each participant by
performing abdominal ultrasound. The US probe lubricated
with gel each US exam was performed by two radiologist.
Fatty liver on ultrasound displayed in the grey scale and
appears brighter compare to the kidney cortex with
accumulated fat in the liver. With increased fatty
accumulation in the liver ultrasound waves become highly
attenuated leads to low visualization of deeper parts of liver.
Diagnostic of fatty liver is based on the increased
echogenicity of the hepatic parenchyma as compared to the
right renal cortex. Sharpness and visibility of the hepatic
vein and diaphragm were assessed and dived into 4 grades
based upon by other investigators. [14] Liver and renal cortex
of the same echogenicity with no steatosis graded as Grade
0. Slightly brighter liver as compared to the renal cortex,

Results
In the present study was a total of 60 adult were included.
Table 1: Demographic Profile of adolescent and adult group
Number
Age (Mean±SD) years
Sex (Males %)
(Females%)

Adult
60
21.12±2.18
69
31

Table1 shows the mean age of the adult group was
21.12years±2.18. the majority of subjects were male 69 %
Table 2: Distribution of adult group according to BMI
BMI
Under weight (<18.4)
Normal (18.5-24.9)
Over weight (25-29.9)
Obese (>30)

n=60
02 (3.5%)
28(46.5%)
27 (45%)
3 (5%)

Table 2 shows most of the subjects 46.5% had normal BMI
followed by overweight BMI 45%. The number of subjects
in both groups in lower and higher spectrum of BMI was
much less.
Table 3: Comparison Ultrasound graded Liver Steatosis based on
BMI

Ultra Sound Grade 0 steatosis
Ultra Sound Grade 1 steatosis
Ultra Sound Grade 2 steatosis
Ultra Sound Grade 3 steatosis

BMI < 25
(n=30)
10 (34%)
15 (50%)
3 (10%)
2 (6%)

BMI > 25
(n=30)
3 (10%)
10 (34%)
12 (40%)
5 (16%)

Table 3 shows the in BMI< 25 group most of the subjects
are towards Grade 0 and Grade 1 Whereas in BMI>25 most
of the subjects are towards Grade 2 followed by Grade 1.

~ 17 ~

http://www.radiologypaper.com/

International Journal of Radiology and Diagnostic Imaging

Table 4: Comparative study of lipid profile based on BMI
Parameter
Serum Triglycerides (mg/dl)
Serum total cholesterol (mg/dl)
Serum HDL-C (mg/dl)
Serum LDL-C (mg/dl)
Serum VLDL (mg/dl)
** p<0.001

BMI < 25 (n=30)
113.82±17.83
157.26±14.17
45.54±4.26
88.96±13.65
22.76±3.56

Table 4 shows the mean Serum Triglycerides was
significantly higher in BMI>25 group (209.80mg/dL±32.43)
when compared with BMI<25 (113.82mg/dL±17.83). The
mean Cholesterol was significantly higher in BMI>25 group
(182.46mg/dL±22.12)
compared
with
BMI<25
(157.26mg/dL±14.17). This increase was statistically
significant (p<0.001).The serum HDL was significantly
decreased in BMI>25 group (35.28mg/dL±5.67) when
compared with BMI<25 (45.54mg/dL±4.26). The mean
LDL and VLDL were significantly higher in BMI>25 group
when compared with BMI<25.

Fig 1: Ultrasound Scan showing Grade 1 fatty liver

Discussion
In the present study, we evaluated liver ultra sound grading
and lipid profile based on BMI. This study comprised of 60
individuals in which 30 subjects have BMI less than 25and
remaining 30 subjects have BMI greater than 25. In this
study most of the high BMI subjects have Grade 2 steatosis
followed by Grade 1. In BMI greater than 25 group around
56% are belongs to Grade 2 and Grade 3 whereas in case of
BMI less than 25 group it is 16%. The serum triglycerides,
cholesterol, VLDL and LDL increased significantly in BMI
greater than 25 group when compared with BMI less than
25. Whereas serum HDL was significantly declined in
higher BMI. The abnormal dyslipidemia can leads to fatty
infiltration and leads to fatty liver.
In the previous study it was observed that increasing grades
of fatty liver was significantly associated with increasing
levels of Cholesterol, VLDL, LDL and decreased HDL. In
our study also high BMI subjects have high grade value and
also abnormal lipid profile. In earlier study also shown that
there is a increased triglycerdies along with increased
graded fatty liver also reported that 68% of fatty liver
patients have hyperlipidemia [18]. In our study also there is
increased triglycerides in high BMI group subjects where
there is high spectrum of fatty liver grades The previous
study by Juurinen et al. shown that fatty liver disease will
causes metabolic disturbances. Marchesani et al., study
shown that 80% of subjects with non-alcoholic fatty liver
disease were obese. In another study it shown that 79% of

BMI > 25 (n=30)
209.80±32.43**
182.46±22.12**
35.28±5.67**
105.22±26.15**
41.96±6.48**

subjects with NAFLD are overweight and obese. Goland et
al. reported that NAFLD subjects have a higher body mass
index and high level of triglycerides [19, 20]. Dixon et al. also
reported that NAFLD is a hepatic component of metabolic
syndrome [21].
Transabdominal ultrasound is a simple semiquantitative
method for assessing the degree of steatosis by using this
data we can also predict the severity of the metabolic
syndrome because Non alcoholic fatty liver disease leads to
development of metabolic syndrome [22]. Ultra sound
detection in early stages will helpful for the early correction
such as weight loss [23]. If high grade steatosis was detected
more diagnostic work is required to estimate the severity.
The major limitation of ultrasound is the lack of diagnostic
sensitivity of mild steatosis. Because in case of mild
steatosis only 20% of the heaptocytes are fatty transformed.
[24]
.
From the findings of present study, it was concluded that
there is a increased steatosis in high BMI subjects.Simple
semi quantitative Ultra Sound Grading of liver steatosis will
be help in earlier diagnosis of metabolic Syndrome and
early interventions will reduce cardiovascular risk and
improving prognosis of these patients.
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