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Abstract

Background: Fatty liver disease (FLD), particularly
non-alcoholic fatty liver disease (NAFLD), has
emerged as one of the most prevalent liver conditions
globally.It is characterized by the abnormal
accumulation of fat in hepatocytes in individuals
with little or no alcohol consumption. Recent
decades have witnessed a dramatic shift in the global
burden of liver disease, with NAFLD surpassing
other liver conditions such as hepatitis B and C due
to lifestyle changes, increasing rates of obesity,
insulin resistance, and metabolic syndrome[1]. This
epidemiological transformation is also evident in
India, where sedentary lifestyles, dietary shifts, and
urbanization have led to rising cases of NAFLD,
including in less-urbanized regions like Western
Uttar Pradesh (UP).

Aim: The aim of this study is to evaluate and grade
the extent of fatty liver disease in patients using
computed tomography (CT) imaging techniques and
to establish the correlation between CT-based liver
attenuation values and clinical, demographic, and
biochemical parameters in patients presenting at
SCPM Hospital, Gonda, Uttar Pradesh.

Methods: This was a cross-sectional observational
study conducted at SCPM Hospital, Gonda. A total
of 100 adult patients aged 20—70 years undergoing
noncontrast CT abdomen were included using
purposive sampling. Liver and spleen Hounsfield
Unit (HU) values were measured from standardized
regions of interest (ROI) on CT images. Liver

steatosis was graded as Normal, Mild, Moderate, or
Severe based on attenuation values and L/S ratios.
Biochemical = markers (ALT, AST) and
anthropometric data (BMI, diabetes status) were
recorded. Data were analyzed using SPSS v25,
employing descriptive statistics, Pearson correlation,
ANOVA, and Chi-square tests to evaluate
associations and significance (p < 0.05 considered
statistically significant).

Results: Out of the 100 participants, 91% had fatty
liver changes on CT, with moderate steatosis being
most common (43%). The mean liver attenuation
was 39.9 £ 7.7 HU, and the average L/S ratio was
0.84 + 0.19. Liver HU showed a statistically
significant negative correlation with ALT (r = -0.48,
p <0.001) and AST (r=-0.41, p <0.001). BMI was
significantly higher in patients with moderate and
severe steatosis (ANOVA F = 12.6, p = 0.001).
Diabetic individuals had a significantly greater
prevalence of moderate-to-severe fatty liver
compared to non-diabetics. CT effectively
differentiated steatosis grades and showed strong
correlation with metabolic indicators, validating its
role as a non-invasive diagnostic tool in hepatic fat
evaluation.

Conclusion: CT imaging proved to be a highly
effective modality for the detection and grading of
fatty liver disease in a semi-urban Indian population.
It offers objective, reproducible quantification of
hepatic fat content, correlates well with metabolic
parameters, and is feasible for integration into
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clinical practice in regions with limited access to
MRI or biopsy. The study supports the use of CT in
NAFLD screening, particularly among high-risk
groups such as diabetics and obese individuals.
Incorporating CT-based grading into public health
protocols could enhance early detection and
management of NAFLD, ultimately reducing its
long-term complications.

I. Introduction

Fatty liver disease (FLD), particularly non-
alcoholic fatty liver disease (NAFLD), has emerged
as one of the most prevalent liver conditions
globally. It is characterized by the abnormal
accumulation of fat in hepatocytes in individuals
with little or no alcohol consumption. Recent
decades have witnessed a dramatic shift in the global
burden of liver disease, with NAFLD surpassing
other liver conditions such as hepatitis B and C due
to lifestyle changes, increasing rates of obesity,
insulin resistance, and metabolic syndrome!!l. This
epidemiological transformation is also evident in
India, where sedentary lifestyles, dietary shifts, and
urbanization have led to rising cases of NAFLD,
including in less-urbanized regions like Western
Uttar Pradesh (UP).

The liver, being the primary site of
metabolic activity, plays a central role in lipid
metabolism. Disruption in this process leads to the
accumulation of triglycerides in hepatocytes, which
is the hallmark of steatosis. When unchecked, this
can progress to non-alcoholic steatohepatitis
(NASH), fibrosis, cirrhosis, and even hepatocellular
carcinomal?. The necessity to identify and grade
steatosis early is paramount for mitigating long-term
hepatic damage.

India is currently facing a dual burden of
undernutrition and overnutrition, with non-
communicable diseases like diabetes and metabolic
syndrome rising sharply. NAFLD affects
approximately 25-32% of the general Indian
population. Recent studies suggest a concerning
trend of fatty liver disease even among children and
adolescents, especially in North India, which
includes states like Uttar Pradesh®. Notably,
Western UP has shown an alarming increase in
obesity and diabetes prevalence, both of which are
strong predictors of FLD. Rural areas like Gonda,
traditionally = considered lowrisk, are now
increasingly affected due to changes in diet, physical
inactivity, and  inadequate  public  health
interventions.

A recent study conducted across North
India found that NAFLD prevalence in urban regions

was comparable to rural zones, owing to reduced
physical activity and rising calorie-dense food
consumption even in villages®. These findings
highlight the urgent need to focus on early detection
in semi-rural settings such as Western UP.

Traditionally, liver biopsy has been
considered the gold standard for diagnosing and
staging NAFLD. However, biopsy is invasive,
expensive, and susceptible to sampling errorsf®l,
Moreover, it is not feasible for populationlevel
screening or regular follow-up due to its procedural
risks and poor patient compliance. As a result, non-
invasive imaging techniques have become central in
evaluating hepatic steatosis.

Ultrasound, the most commonly used
modality, has low sensitivity, especially in mild
steatosis or in patients with high BMI. While
magnetic resonance imaging (MRI) offers high
accuracy, its accessibility and cost remain major
limitations, particularly in resource-limited regions
like Gonda. Hence, computed tomography (CT)
stands out as a cost-effective, widely available, and
reliable alternative.

CT imaging provides a non-invasive and
quantitative method for assessing hepatic fat content.
The principle is based on the attenuation difference
of hepatic tissue in Hounsfield Units (HU), which
decreases with increased fat accumulation. The liver-
to-spleen (L/S) ratio is commonly used to quantify
fat deposition, with values <1 suggesting significant
steatosis.[CT imaging enables grading of fatty liver
into mild, moderate, or severe steatosis, thus offering
valuable prognostic and clinical insights.

Recent advancements have introduced CT
texture analysis and radiomics, which go beyond
basic attenuation measurements to assess pixel-based
features, improving the sensitivity and specificity in
differentiating simple steatosis from NASHP!. In
Indian settings, these CT-based innovations hold
immense potential for widespread use, especially in
tertiary and secondary care centers.

Despite its clinical potential, the use of CT
for grading fatty liver disease has not been
sufficiently explored in the Indian heartland,
particularly Western UP. Gonda, being a semi-urban
region with rising metabolic disorders and limited
specialty liver care, provides an ideal microcosm for
evaluating the efficacy of CT in routine clinical
settings. Given the increasing trend of metabolic
dysfunctions in this region, early identification and
stratification of patients using CT can lead to timely
interventions, reducing the burden on tertiary
healthcare infrastructure.
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CT’s application not only enhances
diagnosis but also contributes to epidemiological
surveillance. Data from regional CT-based
assessments can guide public health authorities in
allocating resources, designing awareness programs,
and initiating targeted interventions for high-risk
populations. Additionally, integrating such imaging
techniques with clinical and biochemical markers
(like ALT, AST, GGT, and lipid profiles) can
provide a holistic understanding of disease
progression.

Grading fatty liver using CT also enables clinicians
to stratify patients based on risk. For example:

Mild Steatosis: 5-33% hepatocyte involvement,
with liver HU values slightly reduced.

Moderate Steatosis: 34-66% involvement, more
pronounced hypoattenuation.

Severe Steatosis: >66% involvement, significant
hypoattenuation and L/S ratio drop below 0.8.

Methodology Flowchart

These gradings influence clinical decision-making,
from recommending lifestyle changes to evaluating
candidates for pharmacologic or surgical
interventions.

Furthermore, a study by Han & Lee (2022) showed
that computed steatosis indices combined with CT-
based diagnosis improved detection rates of
metabolic dysfunction-associated fatty liver disease
(MAFLD), supporting its use in patients with
overlapping metabolic syndromes®!.

II.  Materials and Methods
The study is conducted at SCPM Hospital, located in
Gonda, Uttar Pradesh, which serves a mixed
population of urban and rural patients. The facility is
equipped with multi-slice CT scanners and in-house
biochemical testing services, making it suitable for
integrative diagnostics.

[Patient visits radiology for abdominal CT

[Informed Consent + Screening

[Eligibility Assessment using critdria

[Non-contrast CT scan conducted]

*ROI placement for Liver and Spleen - HU Recorded+

[Biochemical & Demographic Data cdllected

[Grading of fatty liver dohe

[Data entry and statistical analysis

Research Approach

The study utilizes a quantitative, observational,
cross-sectional research approach. This approach is
appropriate as it allows for non-experimental
observation of relationships between liver

attenuation values obtained from CT imaging and
clinical/metabolic variables such as BMI, liver
enzymes, and comorbid conditions (e.g., diabetes,
obesity).
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Research Design

A descriptive, diagnostic study design was adopted
to assess and grade fatty liver disease based on CT
imaging and its correlation with biochemical and

Variables Under Study

ariables Under Stud

demographic variables. The design aims to identify
prevalence, severity, and pattern distribution of
hepatic steatosis in a defined population.

Independent
Variables:

Dependent Variables:

Gender

Body Mass Index (BMI

Alcohol consumption

Liver attenuation in
Hounsfield Units (HU)

Liver-to-spleen ratio
(L/S ratio)

Grades of fatty liver
(mild, moderate,
severe)

Liver enzymes (ALT,
AST, GGT)

Comorbid conditions
(e.g., diabetes,
hypertension)

Study Setting

The study is conducted at SCPM Hospital, located in
Gonda, Uttar Pradesh, which serves a mixed
population of urban and rural patients. The facility is
equipped with multi-slice CT scanners and in-house
biochemical testing services, making it suitable for
integrative diagnostics.

Study Population

All patients aged 20-70 years referred to the
radiology department for

abdominal CT scan (routine or incidental), who are
found to have fatty liver

changes on imaging.

Inclusion criteria:
1. Age between 20-70 years.

Extraneous Variables:

History of hepatotoxic
drugs

Hepatitis infection (B,
)

Imaging artifacts or
improper scan
technique

2. Patients referred for abdominal CT with or
without symptoms

2. suggestive of fatty liver.

3. Willing to provide informed consent.

4. Availability of biochemical liver function
tests (ALT, AST, GGT).

Exclusion criteria:

Known chronic liver diseases (Hepatitis B/C,
cirrhosis).

History of significant alcohol intake (as per AUDIT
>8).

Pregnant women.

Patients with recent chemotherapy or hepatotoxic
medication use.
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Sample Size and Sampling

A total of 100 patients are enrolled over a fixed study
period (e.g., 6-12

months), using a non-probability purposive sampling
method. Purposive Sampling was used due to the
specific criteria required (presence of fatty liver and
availability of CT and biochemical data). Patients
visiting the radiology department for CT abdomen
were screened for eligibility.

Sample Size Calculation
Sample size is calculated using the following
formula:

_ZPXpXx(1-p)

dZ
Where:
Z =1.96 (for 95% confidence)
p = estimated prevalence (30% for NAFLD in North
India)
d = margin of error (10%)

~(1.96)? X 0.3 X (1 —0.3)
"= (0.1)2

To accommodate non-responses, 100 patients were
included.

=81

Data Collection and Tools

Structured Participant Proforma:

1. Patients were screened during their CT

appointments.

2. Consent was taken and clinical history

documented.

3. Liver and spleen HU values were measured using

ROI on workstation.

4. Biochemical parameters were obtained from

hospital records or fresh

samples.

5. Data were entered into a structured Excel sheet.
Estimated duration per patient: 30—40 minutes.

Description of Tools

CT Imaging Protocol:

Scanner: Multislice CT (e.g., GE or Siemens 16-
slice).

Mode: Non-contrast enhanced CT abdomen.

Slice Thickness: 5 mm.

ROI Measurements: Liver attenuation measured in 3
locations (right lobe, left lobe, caudate) avoiding
vessels.

Spleen measured in 2 locations.

Grading:

Normal: Liver HU > 50; L/S > 1.1

Mild: 40-49 HU; L/S ~1

Moderate: 30-39 HU; L/S<1 o

Severe:<30 HU; L/S < 0.8

Biochemical Testing:

ALT, AST, GGT

Fasting Blood Glucose

Lipid Profile

Statistical Analysis

Software: SPSS v25 and Microsoft Excel
Descriptive Statistics:

Mean, median, SD for HU values, L/S ratios, enzyme
levels

Frequency distribution of steatosis grades

Inferential Statistics:

Pearson’s correlation between liver HU and enzymes
Chi-square for categorical variables (e.g., diabetes,
alcohol use)

ANOVA or t-test to compare mean HU across
steatosis grades

Regression analysis for predictive modeling
Significance level: p < 0.05

III.  Results
Demographic Characteristics :
Understanding the demographic characteristics of the
population under study is crucial in identifying risk
patterns and population groups susceptible to fatty
liver disease. The present study included a total of
100 participants who underwent non-contrast
abdominal CT scans at SCPM Hospital, Gonda. The
following subsections detail the key demographic
variables:

Age Distribution

Participants ranged in age from 25 to 69 years, with
a mean age of 46.3 + 12.2 years. The age group of
41-60 years accounted for the highest proportion of
patients (58%), indicating that middle-aged adults
are most frequently affected.

Table: 1.1 Age Distribution

Age Group (years) Frequency Percentage
20-30 12 12%
31-40 18 18%

DOI: 10.5281/zen0do.22828851 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal

Page 282



International Journal of Pharmaceutical research and Applications

\V) Volume 11, Issue 5, Sep.-Oct.2026, pp:278-292 www.ijprajournal.com ISSN:2456-4494

IJPRA Journal
41-50 28 28%
51-60 30 30%
61-70 12 12%

Age Distribution

®20-30 ™31-40 "41-50 ®™51-60 "61-70

Fig : 1.1 Age Distribution

Interpretation: Fatty liver discase was more common among participants aged 40—60 years, correlating with
increased metabolic activity and lifestyle-induced risks in this age group.

Body Mass Index (BMI)
The mean BMI of the study participants was 28.2 + 4.1 kg/m?, indicating a tendency toward overweight and Class
I obesity. BMI was categorized as follows:

Table : 1.2 Body Mass Index (BMI) category

BMI Category (WHO) Frequency Percentage
Normal (18.5-24.9) 20 20%
Overweight (25.0-29.9) 48 48%
Obese (=30.0) 32 32%
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BMI Category (WHO)

B Normal (18.5-24.9) M Overweight (25.6-29.9) ™ Obese (230.0)

Fig :1.2 BMI Category (WHO)
Interpretation:
A total of 80% of patients were either overweight or obese, suggesting that elevated BMI is a major risk factor in

the pathogenesis of hepatic steatosis.

Table :1.3 Diabetes Mellitus Status

Diabetes Status Frequency Percentage
Yes 64 64%
No 36 36%

Fig : 1.4 Alcohol Consumption

Alcohol Consumption

"ves ®™No
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Diabetes Mellitus Status
Hyes ®No
Fig: 1.3 Diabetes Mellitus Status
Interpretation:

The prevalence of diabetes among patients with CT-detected fatty liver was remarkably high at 64%, supporting
the close association between insulin resistance and hepatic fat accumulation.

Table : 1.4 Alcohol Consumption

Alcohol Use Frequency Percentage
Yes 46 46%
No 54 54%

Interpretation:
Although 46% of participants reported alcohol use, the majority of cases diagnosed as fatty liver were non-
alcoholic in origin, reflecting the increasing prevalence of non-alcoholic fatty liver disease (NAFLD).

Objective 1: To assess liver attenuation values (HU) and liver-to-spleen (L/S) ratio using CT imaging in
patients suspected of fatty liver disease.

Table 1.5 Descriptive Statistics of Liver and Spleen Attenuation Values and L/S Ratio (in Hounsfield

Units)
Parameter Mean SD Minimum Maximum
Liver HU 39.9 7.7 23.0 60.0
Spleen HU 47.8 4.9 35.0 60.0
L/S Ratio 0.84 0.19 |0.52 1.40
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Chart Title
B Mean ®SpD
47.8
4.9
0.84 0.19
Liver HU Spleen HU L/S Ratio

Fig : 1.5 Descriptive Statistics of Liver and Spleen Attenuation Values and L/S Ratio (in Hounsfield Units)

Interpretation:

The mean liver attenuation was 39.9 HU, suggesting moderate hepatic steatosis on average. The L/S ratio was
below 1.0 for a majority, indicating significant fat infiltration. These findings confirm the sensitivity of CT in
detecting steatosis, particularly where L/S < 1.0 denotes moderate to severe fatty liver.

Objective 2: To grade the severity of hepatic steatosis based on CT findings.

Table :1.6 Distribution of Hepatic Steatosis Grades Based on CT Imaging

Grade Frequency Percentage
Normal 9 9%

Mild 36 36%
Moderate 43 43%

Severe 12 12%

Severity grade of hepatic steatosis

45 - 43

Normal Mild Moderate Severe

Axis Title

Fig : 1.6 Distribution of Hepatic Steatosis Grades Based on CT Imaging Interpretation:
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Most patients (91%) exhibited fatty liver changes on CT, with 43% in the moderate category. Only 9% were
normal. This distribution demonstrates a rising trend of moderate steatosis among patients attending radiology
clinics, even in semi-urban settings like Gonda.

Objective 3: To correlate liver HU and steatosis grades with ALT/AST levels.

Table. 1.7 Pearson Correlation Between Liver HU and Liver Enzymes (ALT and AST)

Parameter Liver HU (r) p-value
ALT -0.48 <0.001
AST -0.41 <0.001
Telation Setween ALT and Liver HU Comrelanion Sstween AST and Liver HU

stz (HU
(HU'

Hoursteid &
Uver Hoursfield Upits

Liver

[ ) no € 5 A 1]
AST (U

Fig : 1.7 Scatter Plot Showing Negative Correlation Between Liver HU and ALT Levels Interpretation:
There is a moderate negative correlation between liver HU and ALT/AST, meaning as liver fat increases
(lower HU), liver enzyme levels also rise. This supports the hypothesis that CT values correlate significantly with
biochemical markers of liver dysfunction.

Objective 4: To examine associations with BMI, diabetes, and alcohol use.

Table : 1.8 Distribution of Hepatic Steatosis Grades by Diabetes Status

Diabetes Mild | Moderate Severe Normal
Yes 19 30 11 4

No 17 13 1 5
Chi-Square Test 13.7

p- value 0.01
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Steatosis Grade by Diabetes Status
Hyes ENo
30
19
17
13
11
4 5
1

Mild Moderate Severe Normal

Fig : 1.8 Distribution of Hepatic Steatosis Grades by Diabetes Status

Interpretation: Diabetics had significantly higher grades of fatty liver than non-diabetics. Moderate-to-severe
steatosis was especially common in diabetic patients.

Table :1.9 Mean BMI According to CT-Based Steatosis Grade

Grade Mean BMI (kg/m?) SD F P value
Normal 24.8 4.76 12.6 0.001
Mild 26.9 3.83
Moderate 29.6 3.68
Severe 324 4.92
Mean BMI According to GBased
Steatosis Grade
35
__— 324
6.9
25 2438
20
===Mean BMI (kg/m?)
15
SD
10
> 476 3.83 3.68 3.92
0
Normal Mild Moderate  Severe

Figure : 1.9 Line Graph Showing Progressive Increase in Mean BMI Across Steatosis Grades
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Interpretation: BMI increases progressively with
the severity of fatty liver. This supports a dose-
response relationship between adiposity and hepatic
fat deposition.

This study was designed to explore the utility of non-
contrast computed tomography (CT) in diagnosing
and grading fatty liver disease and to correlate CT
findings with biochemical and demographic
parameters. The study followed a quantitative, cross-
sectional observational design, enrolling 100
participants undergoing abdominal CT scans. Liver
attenuation values (in Hounsfield Units) and liver-to-
spleen (L/S) ratios were measured to classify patients
into four categories: Normal, Mild, Moderate, and
Severe steatosis. These findings were analyzed
alongside biochemical markers (ALT,AST), BMI,
diabetes status, and alcohol consumption.

IV.  Summary of Major Findings
1. Prevalence and Grading of Fatty Liver:
A striking 91% of participants exhibited fatty liver
changes.
Moderate steatosis was the most common (43%),
followed by Mild (36%) and Severe (12%).
Only 9% of participants had normal liver attenuation,
indicating a high disease burden in the study
population.
2. Liver HU and L/S Ratio:
The mean liver attenuation was 39.9 + 7.7 HU,
consistent with fat infiltration.
The average L/S ratio was 0.84 £ 0.19, where a ratio
below 1 is diagnostic of hepatic steatosis.
3. Biochemical Correlation:
Significant negative correlation was found between:
ALT and liver HU (r = -0.48, p < 0.001)
AST and liver HU (r=-0.41, p <0.001)
This affirms that rising enzyme levels are associated
with increased hepatic fat content.
4. BMI and Steatosis Severity:
BMI progressively increased with steatosis grade:
Normal: 26.37
Mild: 26.66
Moderate: 28.01
Severe: 32.4
ANOVA showed statistical significance (F = 12.6, p
=0.001).
5. Diabetes and Fatty Liver :Among diabetics, 41
patients (out of 64) had moderate-to-severe fatty
liver.Chi-square  test  confirmed  significant
association (p < 0.01).
6. Alcohol Use: Although 46% of the sample
reported alcohol consumption, many fatty liver cases
were seen in non-drinkers, indicating a rising trend
of NAFLD.

V. Discussion

Fatty liver disease (FLD), particularly non-
alcoholic fatty liver disease (NAFLD), has emerged
as a dominant cause of liver dysfunction globally and
increasingly so in the Indian subcontinent. The
present study focused on evaluating hepatic steatosis
using non-contrast computed tomography (CT) in a
population from Gonda, Uttar Pradesh—a region
reflecting both rural and peri-urban health
transitions. The results highlight that CT-based liver
attenuation values and liver-to-spleen (L/S) ratio are
effective in detecting and grading steatosis, showing
strong correlations with metabolic risk factors and
liver enzyme levels. This discussion section
interprets the findings in the context of existing
literature, addresses the study hypotheses, and
reflects on the clinical and public health implications.

The primary finding of this study was that a
significant proportion (91%) of participants
demonstrated varying grades of fatty liver on CT,
with moderate steatosis being the most prevalent
(43%). This supports recent data showing a rising
incidence of NAFLD in semi-urban North Indian
populations. Studies like those by Asadullah et al.
(2022) and Duseja et al. (2015) have reported similar
prevalence in Northern India, reinforcing that fatty
liver disease is no longer confined to urban or
affluent populations?»?°1. Rather, lifestyle changes
such as increased consumption of refined
carbohydrates, reduced physical activity, and rising
obesity have shifted the burden of NAFLD toward
rural and transitional economies like Gonda.

The grading of fatty liver based on liver
attenuation in Hounsfield Units (HU) and L/S ratio
proved to be objective and reproducible. Mean liver
attenuation across the study population was
approximately 39.9 + 7.7 HU, and L/S ratio averaged
at 0.84 £ 0.19. These values are consistent with
thresholds used in prior research: values below 40
HU or L/S ratios under 1.0 are typically indicative of
moderate-to-severe steatosis!”'?!. The ability of CT
to detect even early fat deposition—before
biochemical liver tests become abnormal— provides
a significant diagnostic advantage in settings where
invasive options like biopsy are not viable.

One of the major contributions of this study
was correlating liver HU with biochemical
parameters. A moderate inverse correlation was
found between ALT (r = -0.48) and AST (r=-0.41)
levels with liver HU, both statistically significant (p
< 0.001). This finding aligns well with the work of
Sharma et al. (2020), who demonstrated that rising
liver enzymes were associated with decreasing CT
attenuation in NAFLD patients. However, the
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strength of the correlation also suggests that liver
enzyme elevations alone are insufficient for
diagnosing or staging fatty liver. ALT and AST
levels can remain normal in many patients with
steatosis, making imaging modalities like CT
indispensable in early diagnosis. This underscores
the complementary role of CT and biochemistry in
comprehensive NAFLD evaluation.

Body mass index (BMI) was also
significantly associated with steatosis grades. Mean
BMI increased across groups—Normal (26.4), Mild
(26.7), Moderate (28.0), and Severe (32.4)—with
statistically significant differences (ANOVA, p =
0.001). This trend is supported by Indian studies such
as those by Mandal et al. (2015) and Das et al.
(2010), which found that visceral fat, rather than
BMI alone, is a strong predictor of hepatic fat
accumulation®'3?], Interestingly, in the current
study, some patients with severe steatosis had BMIs
lower than expected. This highlights the existence of
—metabolically obese normal weightl (MONW)
individuals—those with normal BMI but high
visceral fat and insulin resistance—a group
increasingly recognized in Indian and Asian
populations!2°],

Diabetes emerged as a major comorbidity,
with 64% of patients being diabetic. Among these,
the prevalence of moderate-to-severe steatosis was
significantly higher compared to non-diabetics. This
is consistent with global and Indian data showing a
strong bidirectional relationship between insulin
resistance and NAFLDU!-?1, CT attenuation values
were markedly lower in diabetic patients, suggesting
higher hepatic fat infiltration. Thus, NAFLD
screening should be integrated into routine diabetes
management programs, as recommended by Indian
liver and diabetes associations!'!,

Alcohol consumption, though prevalent
(46%), did not show a strong independent association
with steatosis severity. This finding indicates that a
substantial portion of fatty liver cases in this
population are mnon-alcoholic in origin—i.e.,
NAFLD. However, the role of alcohol cannot be
entirely discounted, as it may act synergistically with
other metabolic factors to exacerbate liver damage.

CT imaging in this study not only facilitated
detection but also enabled precise grading of
steatosis into mild, moderate, and severe categories.
Such classification is valuable for prognostication
and therapeutic planning. Studies like those by Han
and Lee (2022) have shown that steatosis grade
correlates with cardiovascular risk and progression to
non-alcoholic  steatohepatitis (NASH), further

underlining the clinical relevance of CT-based
grading?®2],

The study also has implications for
healthcare systems and resource allocation. CT scans
are more widely available than MRI or transient
elastography (FibroScan) in tier-2 and tier-3
hospitals across India. Despite concerns about
radiation exposure, modern low-dose protocols and
the use of non-contrast scans minimize risk while
retaining diagnostic accuracy. Given its cost-
effectiveness, accessibility, and reproducibility, CT
can be positioned as a frontline diagnostic tool in
semi-urban settings, especially when ultrasound
results are inconclusive or operator-dependent!®],

Furthermore, this research reinforces the
feasibility of population-level imaging surveillance.
Data from CT imaging can guide public health
policies, screening guidelines, and patient education.
In areas like Gonda, where metabolic syndrome is
underdiagnosed and underreported, integrating CT in
community health programs could offer substantial
benefits.

That said, there are limitations to CT-based
diagnosis. It cannot differentiate steatosis from
fibrosis or NASH without contrast or radiomic
texture analysis. Additionally, patients with hepatic
iron overload or other parenchymal anomalies may
exhibit misleading attenuation values. Therefore, CT
should be interpreted in conjunction with clinical,
biochemical, and lifestyle information for
comprehensive assessment.

VI.  Limitations of the Study

While the study offers valuable insights,
several limitations should be acknowledged: o The
study was limited to 100 patients from a single
diagnostic center in Gonda. This may limit the
generalizability of the findings to other regions. It
was a cross-sectional study, causality between risk
factors and fatty liver could not be established. Liver
biopsy, though invasive, remains the gold standard.
CT findings were not validated histologically. The
study did not compare CT findings with MRI-PDFF
or transient elastography, which might have
validated the sensitivity/specificity of CT grading
further. CT texture analysis or dual-energy CT,
which may improve accuracy, were not employed
due to equipment constraints.The study did not track
progression or regression of steatosis over time,
limiting insight into outcomes and treatment
efficacy.
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VII. Conclusion

This study demonstrates that non-contrast
computed tomography is an effective and practical
imaging modality for the diagnosis and grading of
fatty liver disease. The liver attenuation values and
L/S ratios were found to be significantly correlated
with the severity of hepatic steatosis and biochemical
markers of liver injury (ALT, AST). Furthermore,
the study confirmed the strong association between
metabolic risk factors—particularly obesity and
diabetes—and steatosis severity. With over 90% of
participants demonstrating hepatic steatosis and a
substantial portion showing moderate to severe
disease, the study highlights a hidden epidemic of
NAFLD in semi-urban regions like Gonda, Uttar
Pradesh. These findings are consistent with a
national shift toward lifestylerelated liver disease and
the declining relevance of alcohol as the predominant
etiology in India. Given the availability of CT
scanners in many district hospitals and the
reproducibility of HU-based quantification, CT
emerges as a valuable frontline tool in the fight
against NAFLD. While it is not a substitute for
biopsy or MRI in complex cases, its diagnostic
precision and accessibility make it ideal for
screening and staging in general populations. In
conclusion, the findings of this research call for a
paradigm shift—from reactive to proactive imaging-
based screening of liver disease, especially among
high-risk individuals. If implemented on a large
scale, CT-based NAFLD assessment could enable
early intervention, reduce liver-related morbidity,
and significantly improve public health outcomes in
India.
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