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Abstract

Objectives: The aim of this study is to determine the presence of fatty liver and pancreatic steatosis in individuals diagnosed with
Chronic Hepatitis B (CHB), Chronic Hepatitis C (CHC), and Wilson's Disease (WD) and to evaluate the relationship between the pres-
ence of fatty liver and pancreatic steatosis and laboratory parameters.

Methods: Forty-eight CHB, fifty-six CHC, and thirty-five WD patients were included in the study. Pancreatic steatosis was measured
by three methods: steatosis according to the mean pancreas value, steatosis according to the pancreas/spleen difference value,
and steatosis according to the pancreas/spleen density ratio. Hepatic steatosis was measured by noncontrast CT using multi-site
attenuation sampling and the Liver Attenuation Index (LAI); steatosis was graded according to predefined LAI cut-offs. Fatty liver
and pancreatic steatosis were graded as Grade 1, 2, or 3. Certain laboratory parameters of the patients were also retrospectively
reviewed.

Results: In 69.1% of all patients, grade 1 fatty liver disease was present. Pancreatic steatosis was absent in 50.3% of patients ac-
cording to the mean pancreas value, 63.3% according to the pancreas/spleen difference, and 61.9% according to the pancreas/
spleen density ratio. Fatty liver disease was positively correlated with high Erythrocyte Sedimentation Rate (ESR) (r=0.255, p=0.002)
and Alanine Transaminase (ALT) (r=0.180, p=0.034). ESR (p=0.025) and urea level (p=0.024) were found to be significantly higher
in the group with steatosis according to the mean pancreas value. According to the group with steatosis based on the pancreas/
spleen density ratio, globulin level was significantly higher (p=0.038). The rates of steatosis according to the pancreas mean value
(p=0.003) and the pancreas/spleen density ratio (p=0.039) were significantly more advanced in CHC patients compared with the
other patient groups. There was no statistically significant difference between the stage of fatty liver and the stage of fatty pan-
creas (p>0.05).

Conclusion: Although fatty liver and pancreatic steatosis are considered similar pathologies, our findings suggest that these two
conditions should not be considered interchangeable. Further studies with larger samples may be useful to better demonstrate
the correlation between the two conditions and the investigated parameters.
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Hepatitis B and C virus infections are important health
problems that lead to many complications with high
morbidity and mortality, ranging from chronic hepatitis to
cirrhosis and hepatocellular carcinoma.! Wilson’s Disease
(WD) is a rare autosomal recessive metabolic disorder char-
acterized by impaired copper transport.? The clinical pre-
sentation of WD is highly variable and manifests with he-
patic, neurological, and psychiatric symptoms as a result of
the accumulation of copper in organs.B! Hepatic manifes-
tations include asymptomatic biochemical abnormalities
and fatty liver, as well as acute hepatitis, acute liver failure,
chronic hepatitis, and cirrhosis.”

Fatty liver disease is a common chronic liver disease that
occurs mostly as a complication of obesity, type 2 diabetes
mellitus, and hyperlipidemia.® Although the pathogenesis
of the disease has not been elucidated, insulin resistance
is considered to be an important cause of fatty liver dis-
ease. Fatty liver affects approximately 25-30% of adults
and almost all obese individuals in the general population.
"I There are studies reporting that patients with CHB, CHC,
and WD are prone to fatty liver.®

Pancreatic steatosis occurs as a result of fat infiltration into
the pancreatic tissue. In contrast to fatty liver, the patho-
physiology and clinical significance of pancreatic ste-
atosis are not clearly known.”! Obesity is one of the most
important causes of pancreatic steatosis. Other causes of
pancreatic steatosis include older age, male gender, type
2 diabetes, malnutrition, cystic fibrosis, Shwachman-Dia-
mond syndrome, some drugs, excessive iron accumulation,
and viruses (HBV-HIV). Pancreatic steatosis is a risk factor
for severe disease among patients diagnosed with acute
pancreatitis.' In addition, the presence of steatosis may
alter the microflora in the pancreas and facilitate tumor
progression and dissemination.'" Although many studies
have addressed hepatic steatosis in chronic liver diseases
and a limited number have explored pancreatic fat, simul-
taneous comparative assessment of pancreatic steatosis
across CHB, CHC, and WD using multiple CT-based indices
remains scarce.

The aim of this study was to determine the presence of fat-
ty liver and pancreatic steatosis in patients diagnosed with
CHB, CHC, and WD. In addition, it was aimed to evaluate
the correlation between fatty liver and pancreatic steatosis
with each other and with laboratory parameters.

Methods

The study included 2379 patients over the age of 18 diag-
nosed with CHB, CHC, and WD who applied to the hepatol-
ogy outpatient clinic of a university hospital. The study was
conducted in line with the ethical principles outlined in the

Declaration of Helsinki. The study was approved by Gazian-
tep University Clinical Research Ethics Committee (date:
07.07.2021 decision: 2021/142). Written informed consent
was obtained from the individuals.

CHB infection was considered as HBsAg positivity for at
least 6 months based on the European Association for the
Study of the Liver 2018 guidelines. The diagnosis of CHC
was made with HCV antibody positivity and a positive
molecular test (HCV RNA) performed 6 months later. The
diagnosis of WD was made according to the Leipzig cri-
teria based on clinical, laboratory, and imaging findings.
Among 2379 patients, there were 105 patients with CHB,
64 patients with CHC, and 37 patients with WD who had
computed tomography (CT) images. Out of 206 patients
with CT images, 67 were excluded from the study based on
exclusion criteria (diabetes, obesity, chronic alcohol con-
sumption, cystic fibrosis, Shwachman-Diamond syndrome,
malnutrition, gemfibrozil, rosiglitazone, and/or corticoste-
roid use). The study was conducted with a total of 139 pa-
tients, including 48 CHB, 56 CHC, and 35 WD patients. The
design of the study is shown in Figure 1.

In the evaluation of fatty liver disease, 12 sampling areas
were detected by noncontrast CT and attenuation mea-
surements were performed. Three representative branches
were selected to describe the sampling sites: the conflu-
ence of the right hepatic artery, the umbilical portion of the
left portal vein, and the posterior branch of the right portal
vein. At each level, the liver was divided into four sectors.
In addition, a sampling area was placed in the spleen at
each level, and the mean liver and mean spleen densities in
Hounsfield Units (HU) were found by averaging the values
obtained. Liver Attenuation Index (LAI) was calculated us-
ing the difference between these values. LAI>5 was consid-
ered as <5% steatosis (Grade 1), 5>LAI>-10 was considered
as 6-30% steatosis (Grade 2), and -10=LAl was considered
as >30% steatosis (Grade 3).1'?

For pancreatic steatosis, a total of 9 sampling areas, 3
from each of the head, body, and tail sections, were de-
termined.The primary distinction is the absence of an LAl
value for pancreatic steatosis, despite the similar calcu-
lation method used for fatty liver. However, the literature
on this topic is limited. In our study, pancreatic steatosis
was assessed in three ways. These are “pancreas mean
value’, calculated as the average of the attenuation val-
ues of the head, body, and tail sections of the pancreas;
“pancreas/spleen difference value”, based on the density
difference between them; and “pancreas/spleen density
ratio”, obtained by mathematically dividing the pancreas
density by the spleen density. Noncontrast CT was used
for assessing pancreatic steatosis and measuring density
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Figure 1. Flow chart of the study.

CHB: Chronic Hepatitis B, CHC: Chronic Hepatitis C, WD: Wilson's disease.

in HU, which was then compared with splenic parenchy-
ma. The cut-off values for grade 1 pancreatic steatosis
were determined as 41.67, -6.33, and 0.87 based on the
pancreatic mean HU density value, the difference in HU
density between the pancreas and spleen, and the ra-
tio of HU density between the pancreas and spleen, re-
spectively. For grade 2 pancreatic steatosis, the cut-off
values were accepted as 36.67,-12, and 0.6 in the same
order. Similarly, for grade 3 pancreatic steatosis, the cut-
off values were accepted as 26.5, -22, and 0.56, respec-
tively. The cut-off values used for classifying pancreatic
steatosis were based on limited prior literature, particu-
larly from comparative studies using noncontrast CT. Al-
though not yet standardized, these criteria are currently
among the most referenced thresholds in the absence
of histologic confirmation. The rationale for using three
assessment methods (mean pancreatic value, pancreas/
spleen difference, and pancreas/spleen density ratio)

lies in the lack of consensus on a single valid measure-
ment; therefore, triangulating these approaches allows
a more robust and comparative evaluation of steatosis
severity across anatomical variability and imaging char-
acteristics. It is important to emphasize that CT-based
assessments do not provide histological confirmation.
Without biopsy, differentiation between fat infiltration
and fibrosis or inflammation remains speculative.

In addition, demographic characteristics of the patients
such as age, gender, and certain laboratory parameters
(International Normalized Ratio (INR), prothrombin time,
leukocyte, hemoglobin, platelet, Mean Cell Volume (MCV),
Erythrocyte Sedimentation Rate (ESR), C-Reactive Protein
(CRP), glucose, urea, creatinine, Aspartate Transaminase
(AST), Alanine Transaminase (ALT), Alkaline Phosphatase
(ALP), Gamma-Glutamyl Transferase (GGT), total bilirubin,
direct bilirubin, Alpha Fetoprotein (AFP), albumin, and
globulin) were also retrospectively screened.
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Statistical Analysis

Statistical Package for Social Sciences (SPSS) version 20.0
was used for data analysis (SPSS Inc., Chicago, IL, USA). The
normality of the data distribution was evaluated using the
Shapiro-Wilk test. One-way ANOVA-LSD test was used to
compare normally distributed variables in more than two
independent groups. The Kruskal-Wallis test was used to
compare nonnormally distributed data between groups.
Spearman correlation coefficient was used to test the rela-
tionships between numerical variables, and the Chi-square
test was used to test the relationships between categori-
cal variables. The results were considered significant at the
p<0.05 level. Multiple comparisons were conducted across
laboratory parameters and disease groups; therefore, the
risk of type | error should be considered. Post-hoc adjust-
ments such as Bonferroni correction were not applied but
are recommended for future studies. Visual assessments
including histogram plots and Q-Q plots were used in ad-
dition to Shapiro-Wilk tests to determine data normality.
Sample size was limited, especially in subgroup analyses
for WD, which reduces statistical power.

Results

Out of the patients, 34.5% were diagnosed with CHB,
40.3% with CHC, and 25.2% with WD. Grade 1 fatty liver
was present in 69.1%, Grade 2 in 25.9%, and Grade 3in 5%
of all patients. Pancreatic steatosis was detected in 49.7%
of the patients according to the mean pancreas value
(25.9% Grade 1, 20.9% Grade 2, 2.9% Grade 3), 36.7% ac-
cording to the pancreas/spleen difference (25.2% Grade
1, 9.4% Grade 2, 2.1% Grade 3), and 38.1% according to
the pancreas/spleen ratio (23.0% Grade 1, 12.9% Grade 2,
2.2% Grade 3).

There was no statistically significant correlation between
the mean ages of the patients according to the stages of
fatty liver (p>0.05). However, in all three measurement
methods, the mean age of the group without pancreat-
ic steatosis was significantly lower than that of the group
with pancreatic steatosis (p<0.05) (Table 1).

Laboratory parameters of the patient groups are shown
in Table 2. Fatty liver was positively correlated with high
ESR (r=0.255, p=0.002) and ALT (r=0.180, p=0.034). ESR
(p=0.025) and urea level (p=0.024) were significantly high-
er in the group with steatosis according to the mean pan-
creatic value. Globulin level was significantly higher in the
group with steatosis according to the pancreas/spleen
density ratio (p=0.038). The pancreas/spleen difference val-
ue based on laboratory parameters showed no significant
difference between the group with steatosis and the group
without steatosis (p>0.05).

Table 1. The correlation of fatty liver and pancreas with age

Age
Number Mean P
Fatty liver
Grade 1 96 49.94 0.277°
Grade 2 36 55.44
Grade 3 7 51.71
Steatosis according to pancreas mean value
None 70 45.0 0.001°
Exists 69 58.0
Steatosis according to pancreas/spleen difference value
None 88 48.89 0.023°
Exists 51 55.86
Steatosis according to pancreas/Spleen density ratio
None 86 47.79 0.001°
Exists 53 57.40

p?: One-way ANOVA; p®: Kruskal Wallis

No significant difference was observed between the dis-
ease groups in terms of fatty liver stage (p=0.155). When
the correlation between the stage of pancreatic steatosis
and the disease groups was analyzed, the stage of steatosis
according to the mean value of the pancreas (p=0.003) and
the stage of steatosis according to the pancreas/spleen
density ratio (p=0.039) were significantly more advanced
among patients with CHC. There was no significant dif-
ference between the disease groups in terms of steatosis
stage according to the pancreas/spleen difference value
(p>0.05) (Table 3).

There was no statistically significant correlation between
the degree of fatty liver and the degree of pancreatic ste-
atosis according to all three pancreatic steatosis stage mea-
surement methods (Table 4).

Discussion

It is important to determine the pathologies that may
cause steatosis in order to take necessary precautions.
Despite the increasing number of studies on pancreatic
steatosis, there is no clear indication of its clinical signifi-
cance."At the same time, pancreatic steatosis is thought
to be a marker of local fat accumulation associated with
beta-cell dysfunction.' Compared with the existing lit-
erature, this study is unique in that it comprehensively
assesses pancreatic steatosis among patients diagnosed
with CHB, CHC, and WD using three distinct noncontrast
CT-based methods. To our knowledge, no prior study



66

The Medical Bulletin of Sisli Etfal Hospital

Table 2. Laboratory parameters of CHB, CHC and WD groups

CHB
Variables ) Median ) Median ) Median
- (Min-Max) - (Min-Max) - (Min-Max)
INR 1.19+£0.41 1.07 1.22+0.71 1.04 1.44+0.47 1.37
(0.93-2.79) (0.89-4.96) (0.9-3.3)
Prothrombin time (sec) 15.5+4.8 13.8 15.37+6.79 13.65 19.72+11.47 17.8
(11.5-35.9) (11.5-47.8) (12-81.6)
Leukocytes (103/pL) 7.29+2.36 6.75 7.39+3.5 6.79 6.7+4.74 5.54
(2.85-14.9) (2.42-21) (2.08-23.13)
Hemoglobin (gr/dL) 14.07+2.26 14.65 15.18+1.5 13.7 12.37+£2.67 13.1
(8.4-17.6) (7.2-17.4) (6.2-16.9)
Platelets (103/uL) 208.29+71.39 203.5 221.96+78.9 216.5 136.9+£72.1 193
(44 -378) (95-513) (125 -293)
MCV (fL) 86.74+6.84 86.75 86.21+7.3 86.85 84.93+9.7 85.9
(64.2-108) (62.2-116.8) (59.3-106.2)
ESR (mm/h) 19.6+£26.9 55 22.84+18.1 17.5 11.2+10.6 6
(1-112) (2-74) (1 -40)
CRP (mg/L) 23.58+66.69 3.1 13.62+47.15 2 12.04+£19.17 3
(0.1-315) (0.1-347) (0.02-66.8)
Glucose (mg/dL) 117.83+£55.73 100 123.7+71.84 102 94.09+16.95 91
(78-369) (61-514) (69-130)
Urea (mg/dL) 36.29+20.89 30 34.8420.35 31 39.73+54.69 24
(16-135) (0.8-148) (14-321)
Creatinine (mg/dL) 0.97+0.9 0.79 2.22+7.28 0.73 2.69+11.72 0.67
(0.49-6.31) (0.39-46) (0.31-70)
AST (U/L) 38.35+47.45 23 29+21 23 51.11+£39.7 34
(8-298) (12-152) (14-188)
ALT (U/L) 33.23+34.25 26 23.77+20.02 20 59.86+80.58 34
(11-239) (6-148) (2-456)
ALP (U/L) 97.21+£79.82 81 103.63+70.45 87.5 120.66+54.45 105
(31-571) (38-518) (22-251)
GGT (U/L) 51.85+70.32 29 4527+72.73 23 62.54+67.34 51
(9-373) (10-493) (5-317)
T.Bilirubin (mg/dL) 1.17£1.59 0.66 1.01+£1.48 0.6 3.13+5.18 1.32
(0.35-8.74) (0.25-8.52) (0.36-23.31)
D.Bilirubin (mg/dL) 0.37+0.69 0.14 0.28+0.41 0.14 1.59+3.76 0.36
(0.07-3.71) (0.04-2.7) (0.07-18.52)
AFP (ng/mL) 55.52+357.4 3.05 7.39+£19.28 3.61 5.15+5.07 3.11
(0.76-2480) (1.2-146) (0.64-24.52)
Albumin (g/L) 39.5+7.43 41 38.98+5.23 40.5 37.1748.12 39
(15.9-49) (24.7-47) (15.6-49)
Globulin (g/L) 33.79+8.36 32 33.92+6.96 34 28.49+6.34 30
(23-76.2) (3.3-49) (12-37)

INR: International normalized ratio; MCV: Mean corpuscular volume; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein; AST: Aspartate aminotransferase;

ALT: Alanine transaminase; ALP: Alkaline phosphatase; GGT: Gamma-glutamyl transferase; AFP: Alpha-fetoprotein protein.

has systematically evaluated pancreatic fat infiltration in
these patient populations simultaneously. This approach
enhances our understanding of pancreatic fat deposition

beyond the scope of metabolic syndrome or obesity-re-
lated studies. Recent MRI-based studies have highlighted
the emerging importance of nonalcoholic fatty pancreas
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Table 3. Stages of fatty liver and pancreatic steatosis according to disease groups

Diagnosis
CHB CHC wD o
n % n % n %
Fatty liver
Grade 1 31 64.6 36 64.3 29 82.9 0.155
Grade 2 16 333 16 28.6 4 1.4
Grade 3 1 2.1 4 7.1 5.7
Steatosis according to the pancreas mean value
No steatosis 33 66.67 18 32.14 20 57.14 0.003
Grade 1 9 18.75 16 28.57 1 3143
Grade 2 7 14.58 18 32.14 4 1143
Grade 3 0 0.0 4 7.14 0.0
Steatosis according to pancreas/spleen difference value
No steatosis 35 72.92 29 517 24 68.57 0.082
Grade 1 11 22.92 15 26.79 9 25.71
Grade 2 1 417 9 16.07 2 571
Grade 3 0 0.0 3 5.36 0 0.0
Steatosis according to pancreas/spleen density ratio
No steatosis 35 72.92 26 46.43 25 71.43 0.039
Grade 1 8 16.67 16 28.57 8 22.86
Grade 2 5 10.42 1 19.64 2 5.71
Grade 3 0 0.0 3 5.36 0 0.0

p: Chi-square; CHB: Chronic Hepatitis B; CHC: Chronic Hepatitis C; WD: Wilson's disease.

disease in metabolic conditions, reinforcing the relevance
of exploring pancreatic fat even in nonobese, nondiabetic
populations. Moreover, the use of noncontrast CT without
histological validation presents a limitation. Histological
confirmation remains the gold standard for diagnosing
both steatosis and associated inflammation. Therefore,
imaging-based findings should be interpreted cautiously,
and future studies incorporating tissue-level validation
are warranted.'® Additionally, recent MRI-based tech-
niques such as liver fat fraction (LFF) and pancreatic fat
fraction (PFF) allow more sensitive quantification of or-
gan fat content. A study demonstrated the utility of MRI
in detecting and comparing fat accumulation patterns in
hepatic and pancreatic tissues,''” supporting the need for
multimodal imaging approaches in future studies.

Basal metabolic rate decreases and visceral adipose tissue
increases with age, leading to organ obesity. In the litera-
ture, there are studies reporting that fatty liver disease is
more common in older individuals.'®'THowever, there are
also studies reporting that fatty liver disease, which increas-

es toward older ages, decreases again in advanced ages.
20211n our study, there was no statistically significant differ-
ence between fatty liver stages and age. This may be due to
the fact that all patients diagnosed with CHB, CHC, and WD
over the age of 18 years were included in our study.

In the literature, it has been reported that the pancreas en-
ters the aging process with various morphological changes
and that the anteroposterior diameter and parenchymal
volume of the pancreas decrease with age, while fat vol-
ume increases.”? In our study, the mean age of the group
without pancreatic steatosis was significantly lower than
that of the group with pancreatic steatosis according to all
three measurement methods.

In our study, fatty liver disease was positively correlated
with high ESR. This may be due to oxidative stress caused
by insulin resistance on cells due to fatty liver and the in-
creased levels of interleukin-6 in related proinflammatory
processes. Fatty liver disease was also positively correlated
with ALT level. Similar to our findings, a positive correlation
between fatty liver disease and ALT was reported in anoth-
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Table 4. The correlation between the stage of pancreatic steatosis and fatty liver

Steatosis according to pancreas Fatty liver P
mean value Grade 1 Grade 2 Grade 3
No steatosis 43 (44.79%) 21 (58.33%) 6 (85.71%) 0.389
Grade 1 29 (30.21%) 7 (19.44%) 0 (0%)
Grade 2 21 (21.88%) 7 (19.44%) 1(14.29%)
Grade 3 3(3.13%) 1(2.78%) 0 (0%)
Steatosis according to pancreas/ Fatty liver p
Spleen difference value Grade 1 Grade 2 Grade 3
No steatosis 65 (67.71%) 20 (55.56%) 3(42.86%) 0.277
Grade 1 22 (22.92%) 9 (25%) 4 (57.14%)
Grade 2 7 (7.29%) 6 (16.67%) 0 (0%)
Grade 3 2 (2.08%) 1(2.78%) 0 (0%)
Steatosis according to pancreas/ Fatty liver p
Spleen density ratio Grade 1 Grade 2 Grade 3
No steatosis 63 (65.63%) 19 (52.78%) 4 (57.14%) 0.590
Grade 1 20 (20.83%) 9 (25%) 3 (42.86%)
Grade 2 11 (11.46%) 7 (19.44%) 0 (0%)
Grade 3 2 (2.08%) 1(2.78%) 0 (0%)
p: Chi-square

er study.”*This may be due to parenchymal damage in the
liver at the cellular level.

There is a correlation between viral load and disease com-
plications in chronic viral hepatitis. Although complete
suppression of viral load in chronic viral hepatitis does not
eliminate the risk of HCC, it significantly reduces it. In addi-
tion, increased viral load may cause the complications of
the disease to be more severe.?“There are also studies re-
porting that fatty liver was not found to be associated with
viral load in the literature.>?®Viral load can modulate he-
patic inflammation and potentially organ fat deposition. As
these variables were not uniformly available, we could not
adjust for them. Future prospective studies should incor-
porate antiviral treatment status, viral load dynamics, and
quantitative copper indices to refine the interpretation of
ALT/ESR and fat metrics.

ESR and urea levels were found to be significantly higher in
the group with steatosis according to the mean pancreatic
value. While these findings suggest a possible association
between inflammatory state and pancreatic fat deposition,
it is important to note that ESR is a nonspecific and indirect
inflammatory marker and may not reflect true pancreatic
inflammation. No specific inflammatory biomarkers direct-
ly reflecting pancreatic inflammation were assessed. Simi-
larly, although globulin levels were higher among patients

diagnosed with steatosis based on the pancreas/spleen
density ratio, causality cannot be inferred. Further prospec-
tive studies utilizing more specific markers are needed to
clarify these relationships.

Although ESR and ALT showed statistically significant as-
sociations with hepatic steatosis (r=0.255 and r=0.180, re-
spectively), the effect sizes were small, indicating limited
clinical impact at the individual patient level. Importantly,
in the absence of viral load and treatment status, ALT ele-
vations cannot be confidently attributed to steatosis rather
than residual viral activity. Future studies should include
these covariates to enable adjusted effect estimates.

In our study, no correlation was observed between the stage
of fatty liver disease and disease groups. On the other hand,
steatosis according to the pancreas mean value and ste-
atosis according to the pancreas/spleen density ratio were
significantly higher among patients diagnosed with CHC. It
was also found that fatty liver disease and pancreatic ste-
atosis were significantly higher in patients diagnosed with
CHC compared with the control group in a study.”” In order
to predict diseases such as insulin resistance and type 2 DM
that may develop as a result of pancreatic steatosis, it may be
useful to screen patients with CHC for pancreatic steatosis.

Some studies in the literature reported a correlation be-
tween fatty liver disease and pancreatic steatosis.?*? How-
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ever, in our study, no significant correlation was observed
between the degree of fatty liver and the degree of pan-
creatic steatosis according to all three pancreatic steatosis
stage measurement methods. This difference may be due
to the fact that our study was conducted on patients diag-
nosed with CHB, CHC, and WD. In the literature, studies re-
porting that fatty liver and pancreas are related have mostly
been conducted on patients with obesity or diabetes mel-
litus, and it has been assumed that these two pathologies
are caused by similar etiologies such as obesity. However,
recent evidence suggests that there are different molecu-
lar mechanisms in the natural history and physiopatholo-
gy of pancreatic steatosis and fatty liver disease. A similar
situation was observed in a study even though it was con-
ducted on a larger sample compared with our study.'" This
situation, which seems to be a contradiction, suggests that
it may be related to the physiopathology of the process.
Since they originate from the same endoderm embryologi-
cally, ectopic fat accumulation may occur simultaneously in
both organs. Fat accumulation in hepatocytes is intracellu-
lar, and this is how fat deposits are formed in the liver. Fat
accumulation in the pancreas occurs due to intercellular
adipocyte infiltration in the interlobular regions of both is-
let and acinar cells.l®1130

Limitations

This study has several limitations. First, its retrospective
design may have limited the ability to control for potential
confounding variables. Second, the relatively small sample
size and inclusion of only specific patient groups (CHB, CHC,
and WD) may restrict the generalizability of the findings to
broader populations. Disease-specific variables (HBV DNA,
HCV RNA, urine copper) were unavailable in a subset of pa-
tients and were therefore not included; this may confound
associations with ALT/ESR and fat indices. Finally, the use of
imaging-based grading methods without histopathologi-
cal confirmation may have affected the diagnostic accuracy
in determining the exact stage of hepatic and pancreatic
steatosis. Additionally, there is a potential for selection bias
due to incomplete or suboptimal imaging quality, which
may have influenced patient inclusion. The relatively small
sample size of the WD group poses a limitation in statistical
power for subgroup analysis. Moreover, due to the retro-
spective nature of the study, it was not possible to control
for all potential confounding variables such as lifestyle fac-
tors, unrecorded comorbidities, or medication use.

Conclusion

When evaluating pancreatic steatosis and fatty liver, no sin-
gle criterion should be considered. Density values of the
pancreas and liver should be interpreted in comparison

with the spleen within their own anatomical regions.

According to all three pancreatic steatosis measurement
methods used in our study, pancreatic steatosis increases
with age.

If studies examining the correlation between fatty liver and
pancreatic steatosis with various laboratory parameters re-
port similar results, some parameters such as ESR and ALT
for fatty liver, and ESR, urea, and globulin for pancreatic ste-
atosis can be used as indicators.

Pancreatic steatosis was observed to be significantly high-
er in CHC patients compared with CHB and WD groups.
Screening of patients with chronic CHC for pancreatic ste-
atosis may be beneficial.

The absence of correlation between fatty liver and pancre-
atic steatosis has been attributed to different molecular
mechanisms underlying the pathophysiology of these two
conditions.

Although fatty liver and pancreatic steatosis may be con-
sidered similar pathologies, they should not be confused
with each other due to their distinct underlying mecha-
nisms. Further large-scale advanced studies may be more
beneficial in demonstrating the correlations between both
pathologies and their associations with CHB, CHC, WD, and
laboratory parameters.
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