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Abstract

Introduction: Fatty liver is a hepatic manifestation that can occur as a result of many medical problems and the use of certain
drugs. The global prevalence of fatty liver is on the rise due to the escalating obesity epidemic. CT scans have proven to be useful
in noninvasively identifying the presence and determining the degree of liver fat. The aim of this study was to determine the
efficacy of CT scan in the diagnosis of non-alcoholic fatty liver disease in individuals. Purpose: This study aimed to determine
the effectiveness of CT scan in identifying non-alcoholic fatty liver disease in individuals. Methodology: The research was
carried out in the Radiology and Imaging department of IbnSina Hospital in Dhaka, Bangladesh, spanning from January 2023 to
June 2023. The study was conducted using a cross-sectional prospective design. This study encompassed a cohort of 300
individuals, all of whom were above the age of 18 and sought medical attention at the hospital for an abdominal CT scan. These
individuals were suspected to have non-alcoholic fatty liver disease. The hepatic fat level in the patients was assessed using a
typical CT scan methodology. The acquired data was analyzed using the Statistical Package for Social Sciences (SPSS) software,
especially version 23.0. The study gained ethical clearance from the Ethics Committee of the School of Public Health & Life
Science at the University of South Asia in Dhaka, Bangladesh. Findings: The study included a cumulative total of 300 individuals
who were suspected to have the condition. According to age distribution, the maximum 203 (67.66%) of the patients were above
52 years and minimum 3(1%) were between (18-22) years, and followed by 44 (14.66%) (43-52) years, 36(12%), (33-42) years
and 14(4.66%) (22-32) years. The majority of the patients were male 160(53.33%) and 140(46.66%) were female. Distribution
by clinical presentation, the patients were suffering from Abdominal pain, Nausea-50(16.66%) Abdominal pain, Vomiting-
39(13%), Follow Up-60(20%), U. Abdominal pain-91(30.33%) U. Abdominal pain, Jaundice-53(17.66%) and U. Abdominal
pain, Nausea-7(2.33%). According to the evaluation of CT scan, 189(63%) patients had fatty liver and 111(37%) patients had
normal liver. Conclusion: This study investigated 63 % of the study patients were suffering from fatty liver diseases. Therefore,
early detection may help them to medicate in a standard approach and to remove health effect in their day to day life.
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1. Introduction

Fatty liver is a sign of certain medical diseases and the
usage of certain drugs [1]. The increasing worldwide obesity
crisis has led to a surge in the identification of fatty liver
disease [2]. Non-alcoholic fatty liver disease (NAFLD) is a
distinct condition characterized by the accumulation of tri-
glyceride droplets in the liver cells, in the absence of signifi-
cant alcohol intake. NAFLD encompasses various clinical
disorders, such as the straightforward buildup of fat in the
liver, which has the potential to progress into Steatohepatitis.
Each of these occurrences entails the accumulation of adipose
tissue in the liver [3, 4]. Steatosis alone, which is the main
feature of non-alcoholic fatty liver disease (NAFLD), does
not have any clinical importance. Nevertheless, its therapeutic
importance is enhanced by its correlation with cardiovascular
disease [5, 6]. Non-alcoholic Steatohepatitis (NASH) is a
specific form of NAFLD that is identified by the presence of
swollen and dead liver cells, with or without the development
of Mallory's hyaline and fibrosis, as determined by examining
tissue samples under a microscope. NASH has the potential
hazard of advancing into chronic hepatic illness and cirrhosis.
Identifying Non-Alcoholic Fatty Liver Disease (NAFLD) is
linked to a reduced lifespan compared to what would be an-
ticipated for a standard group of patients with similar age and
gender. bNAFLD has been demonstrated to have a correlation
with insulin resistance and is regarded as a constituent of the
metabolic syndrome [7-9]. Ongoing research is researching
the relationship between non-alcoholic fatty liver disease
(NAFLD) and inflammatory indicators as well as subclinical
atherosclerosis. This research aims to explore the connections
of NAFLD beyond its impact on the liver. Group-based
studies have shown a diverse range of prevalence rates for
non-alcoholic fatty liver disease (NAFLD), varying from 3%
to 46%. The discrepancies can be ascribed to the diverse
diagnostic techniques utilized and the characteristics of the
patient cohort. Imaging techniques include computed to-
mography (CT), magnetic resonance imaging, and ultraso-
nography might exhibit unique characteristics of fatty liver.
Nevertheless, a liver biopsy is required for establishing a
conclusive diagnosis [10]. The liver biopsy reveals the ex-
istence of steatosis, as well as any accompanying inflamma-
tion and fibrosis. This operation is invasive and can lead to
consequences, such as hospitalization and substantial bleed-
ing [11]. The test may not be appropriate for identifying the
existence of a highly prevalent illness in a population that
does not show any symptoms. CT scans have proven to be
useful in noninvasively identifying the presence and deter-
mining the degree of liver fat. The Hounsfield Unit (HU)
attenuation of the liver on CT images generally surpasses that
of the spleen. Conversely, if this ratio is reversed, it can
suggest the existence of hepatic steatosis and assist in the
process of diagnosis. A liver-to-spleen ratio (L/S) below 1.0
can accurately indicate the presence of liver fat [12]. Studies
have shown that when the attenuation of the liver measured in
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Hounsfield Units (HU) falls below 40 HU, it reliably indicates
a liver fat content over 30%. This study examines the occur-
rence and dependability of measuring hepatic steatosis using
non-enhanced computed tomography scans in a sizable and
thoroughly validated population-based group of asympto-
matic adults. The study utilizes recognized criteria, previously
disseminated, for assessing hepatic steatosis. We will also
evaluate the frequently mentioned criteria (L/S ratio and liver
HU attenuation) that are routinely used in the literature to
diagnose NAFLD [13-15]. However, the aim of this study was
to determine the outcomes of CT scans conducted on patients
who displayed clinical symptoms, such as stomach discomfort,
and other issues as recommended by professional physicians.

2. Objectives

General Objective:

To determine the role out of CT scan in the diagnosis of
fatty liver disease of non-alcoholic adults

Specific Objectives:

1) To evaluate Fatty Liver in CT Scan of Abdomen

2) Tofind out CT Number (HU) of Liver

3. Methodology

This was a cross-sectional prospective study carried out at
the department of Radiology and Imaging in IbnSina Hospital,
Dhaka, Bangladesh during January, 2023 to June, 2023. The
aims, benefits, and possible risks of this study were conveyed
to the participants or their caregivers in the local language.
Obtained written informed permission from the study partic-
ipants or their caretakers. This analysis included a cohort of
300 participants, all of whom were 18 years of age or older
who sought an abdominal CT scan at the hospital. This study
utilized a planned random sampling technique. The hepatic
and splenic attenuation were evaluated utilizing non-contrast
CT images. The assessment was performed using a tube
voltage of 120 kilovolts peak (kVp), a tube current of 50
milliamperes (mAs), and a tube rotation duration of 750 mil-
liseconds (ms). The patient was lying flat on their back, and
five sequential cross-sectional images, each with a thickness
of 3 mm, were acquired near the approximate center of the
liver picture on the tomogram. We selected one image at
random from each of the five consecutive sections to assess
the deterioration of the liver and spleen in each patient. The
liver was divided into five discrete regions of interest (ROIs),
with particular attention given to the arteries, bile ducts, cal-
cifications, and artifacts. Furthermore, four separate regions
of interest (ROIs) were discovered within the spleen. The
estimate of the average decrease in the size of the liver and
spleen excludes the extreme values at both ends of the spec-
trum. Consequently, the mean size was ascertained by em-
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ploying three measurements of the liver and two measures of
the spleen. The liver attenuation indices (LAIs) were deter-
mined by computing the average attenuation values of the
liver and spleen using the available data. The LAIs comprised
three measurements: (1) CTLP refers to the average reduction
in intensity of the liver tissue; (2) LS ratio is the proportion of
the average liver intensity to the average spleen intensity; and
(3) LS dif is the disparity between the average liver intensity
and the average spleen intensity. 5. The patients were cate-
gorized into two groups according on their LS dif. The liv-
er-spleen density difference (LS dif) is a commonly employed
metric for assessing the extent of fatty liver disease by com-
puted tomography (CT) imaging. Subjects with an LS diver-
gence greater than 5 were categorized as normal. Patients
exhibiting a liver stiffness differential (LS dif) below 5 were
diagnosed with fatty liver. Data was gathered using a
pre-designed Case Record Form (CRF). The gathered data
underwent a process of cleansing, editing, and inputting into a
computer system for the purpose of analysis. The acquired
data was analyzed utilizing the Statistical Package for Social
Sciences (SPSS) software, especially version 23.0. A statis-
tical analysis was performed to draw conclusions, and the
results were presented in tables and charts, illustrating the
frequency and percentage. The study obtained ethical ap-
proval from the Ethics Committee of the School of Public
Health & Life Science at the University of South Asia in
Dhaka, Bangladesh. The director and registrar of IbnSina
Hospital in Dhaka, Bangladesh were also formally consulted
for authorization. The following were the inclusion and ex-
clusion criteria for this study:

3.1. Inclusion Criteria

1) Suspected cases with pain in abdomen
2) Come to conduct CT scan of abdomen
3) Aged above 18 years

4) Willing to participate in the study

5) Non-alcoholic

3.2. Exclusion Criteria

1) Aged below 18 years

2) Unwilling to participate in the study.
3) Non referred to CT scan of abdomen
4) Alcoholic

4. Results

Table 1. Age distribution of the study patients (n=300).

Age in years Frequency Percentage

18- 22 3 1

Age in years Frequency Percentage
22-32 14 4.66

33-42 36 12

43-52 44 14.66

>52 203 67.66

Total 300 100

Table 1 shows that maximum 203 (67.66%) of the patients
were above 52 years and minimum 3(1%) were between
(18-22) years, and followed by 44 (14.66%) (43-52) years,
36(12%), (33-42) years and 14(4.66%) (22-32) years.
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Figure 1. Shows the age distribution of the study patients (n=300).

Gender Distribution

B Male ™ Female

Figure 2. Shows the sex distribution of the study patients (n=300).

Table 2. Clinical characteristics of the study patients (n=300).

Clinical Presentations Frequency Percentage

Abdominal pain, Nausea 50 16.66
Abdominal pain, Vomiting 39 13
Follow Up 60 20
U. Abdominal pain 91 30.33
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Clinical Presentations Frequency Percentage

U. Abdominal pain, Jaundice 53 17.66
U. Abdominal pain, Nausea 7 2.33
Total 300 100

Table 2 shows the clinical characteristics of the study pa-
tients. The patients were suffering from Abdominal pain,
Nausea-50(16.66%) Abdominal pain, Vomiting- 39(13%),
Follow Up-60(20%), U. Abdominal pain-91(30.33%) U.
Abdominal pain, Jaundice-53(17.66%) and U. Abdominal
pain, Nausea-7(2.33%)

Clinical Characterstics
s Frequency Percentage

Abdominal
pain,Nausea
300

Totals, 200
U.Abdominal \%

pain,Nausea

Abdominal
pain,Vomiting

Follow Up

U.Abdominal

pain laundics U.Abdominal pain

Figure 3. Shows the clinical characteristics of the study patients
(n=300).

CT Scan Results

m Fatty Liver Normal

Figure 4. Shows the CT scan results of the study patients (n=300).

Table 3. Clinical characteristics of the study patients (n=300).

Results of CT Scan Frequency Percentage
Fatty Liver 189 63

Normal 111 37

Total 300 100
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Table 3 shows the clinical characteristics of the study pa-
tients. Among the study patients, 189(63%) were counted
fatty liver in CT scan test results and the rest 111(37%) were
counted Normal study in liver.

5. Discussion

The assessment of hepatic steatosis using CT scans depends
on the measurement of the attenuation value of liver tissue,
which is expressed in Hounsfield units (HU). The attenuation
value of fat, often about -100 HU, is far lower than that of soft
tissue, which typically ranges from 30 to 40 HU. The attenu-
ation of liver parenchyma decreases as hepatic steatosis ad-
vances. The user's input is a string containing the characters
"[16]". While some studies suggest that contrast enhanced
portal venous CT images can be used to evaluate hepatic
steatosis with similar diagnostic accuracy as unenhanced CT
scans, it is more beneficial to use unenhanced CT scans for
this purpose. Differences in injection approach and scan delay
can have an impact on the attenuation value of the liver pa-
renchyma after contrast injection. There is a significant asso-
ciation between the estimated absolute attenuation value of
liver tissue on unenhanced CT scan and the degree of hepatic
steatosis shown on histological inspection. However, the
precise attenuation value of liver tissue on CT scans without
contrast can be affected by other factors, including the spe-
cific CT scanner and the reconstruction technique employed.
Therefore, the direct assessment of the attenuation value of
liver tissue on unenhanced CT scans is not widely used to
evaluate hepatic steatosis. The disparity in attenuation be-
tween the liver and spleen (CTL-S) on unenhanced CT scans
is frequently employed as a quantitative measure to evaluate
hepatic steatosis. This method circumvents potential inaccu-
racies in quantifying attenuation values due to discrepancies
in CT scanners and reconstruction methods, by utilizing the
spleen's attenuation as an internal reference. Normally, the
attenuation value of the liver tissue on an unenhanced CT scan
is slightly higher than that of the spleen. As hepatic steatosis
progresses, the attenuation value of liver tissue decreases,
leading to a decrease in CTL-S. CTL-S has exhibited a com-
paratively elevated degree of precision in detecting mild to
severe hepatic steatosis. When the threshold value of CTL-S
was set at -9, the reported specificity and sensitivity for iden-
tifying moderate to severe hepatic steatosis were 100% and 82%
respectively. The threshold CTL-S value for identifying
moderate to severe hepatic steatosis has exhibited variation in
different research, typically falling within the range of around
-10 [17-19]. Nevertheless, CTL-S technology cannot be con-
sidered reliable for the detection of mild hepatic steatosis. The
limited diagnostic precision of CT in identifying moderate
hepatic steatosis, coupled with the utilization of ionizing
radiation, represents a notable drawback. Various variables
can affect the attenuation value of liver tissue on unenhanced
CT scans, in addition to hepatic steatosis. The liver tissue
shows a higher attenuation value on an unenhanced CT scan
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because of the excessive accumulation of iron, which is
commonly seen in cases of hemochromatosis or hemosidero-
sis. Administration of certain drugs, particularly amiodarone,
which includes iodine and builds up in the liver, has been
found to increase the attenuation measurement of liver tissue
on a CT scan without the need for contrast [20]. Dual energy
computed tomography (DECT) uses two distinct energy lev-
els to distinguish various chemical compositions, such as
adipose tissue, within biological structures. Hence, DECT has
the capacity to provide enhanced diagnostic precision in
identifying hepatic steatosis as compared to conventional
single energy CT. However, a research conducted on animals
using DECT showed similar effectiveness in diagnosing he-
patic steatosis compared to single energy CT. Nevertheless,
the investigation failed to furnish evidence substantiating the
theoretical advantage of DECT in assessing hepatic steatosis.
Yes, a study conducted on humans using Dual-Energy
Computed Tomography (DECT) to evaluate hepatic steatosis
produced similar results. Given the limited accuracy of CT
scans in identifying moderate levels [21]. In light of the
aforementioned literature and parameters, the current study
recruited 300 adults (aged 18 and up) referred by the radiol-
ogy and imaging specialists at IbnaSina Hospital in Dhaka,
Bangladesh, to undergo CT scans of the abdomen in order to
diagnose fatty liver disease in patients experiencing a variety
of symptoms, including abdominal pain. This current study
observed among, the patients, the maximum 203 (67.66%) of
the patients were above 52 years and minimum 3(1%) were
between 18-22) years, and followed by 44 (14.66%) (43-52)
years, 36(12%), (33-42) years and 14(4.66%) (22-32) years
and the proportion of male 160(53.33%) and female
140(46.33%). To investigate, the clinical characteristics, this
study observed the patients were suffering from Aabdominal
pain, Nausea-50(16.66%) Abdominal pain, Vomiting-
39(13%), Follow Up-60(20%), U. Abdominal pain-91
(30.33%) U. Abdominal pain, Jaundice-53(17.66%) and U.
Abdominal pain, Nausea-7(2.33%). Finally, this present study
observed 189(63%) patients had fatty liver and the rest
111(37%) had normotensive liver. Almost similar observation
was noted in some other studies [22-25].

6. Conclusion

This study investigated 63 % of the study patients were
suffering from fatty liver diseases. Therefore, early detection
may help them to medicate in a standard approach and to
remove health effect in their day to day life.

7. Limitations of the Study

This was a single center study with a limited purposive
sample size and short study duration. So, the findings of this
study may not reflect the whole country.

8. Recommendations of the Study

A further study may be conducted with a large statistical
calculated sample size in multi-centers across the country to
justify the epidemiology of fatty liver diseases in Bangladesh.
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