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ABSTRACT

Background:

Non-alcoholic fatty liver disease is the most common cause of liver diseases in many developed countries, leading to chronic
liver disease.

Objectives: This study aimed to investigate the phasic flow of the portal vein in patients with severe fatty liver without cirrhotic
changes.

Materials and Methods:

This cross-sectional study included 40 patients aged 18 years or older who were referred to Taleghani Hospital over the past
year and underwent ultrasonography. In these patients, portal vein phasic flow in severe fatty liver (Grades 2 and 3) without
cirrhotic changes was measured and quantified by ultrasonography. After identifying the samples, data collection was completed
by performing an ultrasound and blood tests according to the study objectives. Data were analyzed using SPSS software version
25, and the significance level was set at P < 0.05.

Results:

55% of the cases were men, and 45% were women. Most of the study samples (92.5%) reported no disease. The Maximum
Velocity) Vmax (distribution is mainly concentrated between 13 and 22; the presence of a very large value of 120 indicates a
potential outlier and a significant effect on the mean. Minimum Velocity) Vmin) is mostly in the range of 10 to 14, and a value of
90 indicates a potential outlier.

Conclusion:

The present study showed no significant difference in frequency between the two sexes. The results also indicated that the
maximum peak velocity, minimum peak velocity, mean flow velocity, portal vein pulsatility index, and hepatic artery resistance
index were significantly lower in non-alcoholic fatty liver disease.
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INTRODUCTION

Diseases are divided into two categories: chronic diseases
and non-chronic diseases. Non-chronic diseases are a
group of diseases that improve with healthy lifestyle
changes, regular visits to the doctor, and adherence to
treatment(1-4). Digestive diseases are among the important
diseases and are caused by various reasons. These diseases
are divided into different types, including cancer, surgical
diseases of the digestive system, liver diseases, etc. (5-7).
Liver diseases are among the related diseases, diabetes and
obesity being of the causes of their occurrence (8).
Non-alcoholic fatty liver disease (NAFLD) is the hepatic
manifestation of metabolic syndrome and the most common
cause of liver diseases in many developed countries, leading
to chronic liver disease. In patients with type 2 diabetes, the
risk of progression to cirrhosis or hepatocellular carcinoma
is doubled. The accumulation of liver fat can lead to a
spectrum of symptoms ranging from simple steatosis to
cirrhosis and even hepatocellular carcinoma due to the
accumulation of fatty acids (9-12).

Non-alcoholic steatohepatitis (NASH) is the progression
of NAFLD, characterized by hepatocyte damage,
inflammation, liver fibrosis, and ultimately cirrhosis. DPP-
IV (degrades a wide range of peptides), which is mainly
expressed on the cell surfaces of endothelial cells and some
lymphocytes, degrades a wide range of peptides. DPP-
IV inhibitors stimulate insulin secretion in the absence
of hypoglycemia or weight gain and appear to have
preferential effects on postprandial blood glucose, but their
effect on liver function and glucose metabolism in NAFLD
is unclear. Sitagliptin and metformin reduce hemoglobin
A1C (HbAIC) (13-15).

Most patients with fatty liver are between 40 and 60 years
old, and the disease is more common in women. Fatty
liver can also occur in children older than 10 years. This
chronic liver disorder remains stable for years (15, 16). The
diagnostic sensitivity of fatty liver disease with laboratory
methods depends on the definition of the normal level of
liver enzymes in serum (17). A study conducted in Iran
on the general population showed that the normal levels
of these enzymes in serum are lower than those reported
by manufacturers of laboratory measurement tools. It
seems that the normal range of liver enzymes should be
determined and interpreted separately based on sex and
weight (18-20). In other words, changing the normal serum
level of liver enzymes alters the sensitivity of laboratory
methods in diagnosing the disease (21, 22).

Symptoms of fatty liver disease include being
asymptomatic, and it is incidentally discovered by elevated
liver enzymes in blood tests performed for routine health
checks or during an abdominal ultrasound performed for

Portal Flow in Severe Fatty Liver

other reasons. Some patients rarely complain of vague
upper right abdominal pain or early fatigue (20, 23, 24).
The causes of the disease can be divided into two main
groups: the first includes drugs and toxins, and the second
includes metabolic disorders (22).

The aim of the present study was to investigate the phasic
flow of the portal vein in patients with severe fatty liver
(Grades 2 and 3) without cirrhotic changes who were
referred to Taleghani Hospital in 2022-2023.

MATERIALS AND METHODS

This cross-sectional study included 40 patients aged 18
years or older who were referred to Taleghani Hospital
over the past year and underwent ultrasonography. In
these patients, portal vein phasic flow in severe fatty liver
(Grades 2 and 3) without cirrhotic changes was measured
and calculated using ultrasonography.

The target population consisted of patients who underwent
ultrasonography for fatty liver in the Radiology Department
of Taleghani Hospital. The study population included
patients who underwent ultrasonography in the Radiology
Department of Taleghani Hospital during the past year. The
sample size was 40 patients.

The researcher adhered to the principles of the Helsinki
Declaration throughout all stages of the research, and
participants’ information was used anonymously. Written
informed consent was obtained from all participating
patients in this study, and they were assured that their
confidentiality would be maintained.

After data collection, the study information was entered
into SPSS software version 25. For quantitative descriptive
findings, the mean and standard deviation were used; for
qualitative findings, frequency and percentage were used.
The Kolmogorov-Smirnov test was used to assess the
normality of quantitative data. Independent t-test, paired
t-test, and ANOVA tests were used for inferential statistical
analysis. The significance level was set at P<0.05.

RESULTS

Demographic information of the research samples is
presented in Table 1: 55% of cases were men, and 45%
were women. Most of the research samples (92.5%)
reported no disease. The Vmax distribution is mainly
concentrated between 13 and 22; the presence of a very
large value of 120 indicates a potential outlier and a
significant effect on the mean (Table 2). Analytical note:
VMIN is mostly in the range of 10 to 14, and a value of 90
indicates a potential outlier (Table 3). The mean aspartate
aminotransferase (AST) was approximately 67.8 (SD =
45.4) with a range of 23 to 270; the presence of a value of
270 indicates a potential outlier. The mean Vmax of group
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0 was higher, and its dispersion was large (due to outliers)
(Table 4). Table 4 shows the Pearson correlation matrix ®
— N=30. A very high correlation was observed between
Vmax and Vmin (r = 0.983) and a strong correlation
between alanine aminotransferase (ALT) and AST (r =
0.711). The correlation of ALT with Grade was moderate
and positive (r = 0.376). Other coefficients were small and

(e.g., ALT with respect to Grade). Such findings highlight
the importance of investigating linear and non-linear
relationships between physiological variables and clinical
indicators and can serve as a basis for predictive modeling
in future studies. Figure 1 fully illustrates the stratification
of Vmin-Vmax by Grade and sex (Tables 3 and 4).

Table 1. Demographic Information of Research Samples

often insignificant. L. . Variable Category Frequency Valid percent

General note: No significant difference was observed

between Grade levels in most variables. ALT showed a Sex Male 22 330

linear increase with Grade; it is suggested that if possible, Female 18 45.0

missing data should be completed and sensitivity analyses ) No 37 92.5

performed for outliers (Vmax=120 and Vmin=90). The data Disease status Yes 3 75

in the present table were evaluated using advanced statistical 1 275

methods (such as ANOVA and Pearson's correlation Fatty liver

analysis). Given the effect size (n?) and significance level grade status 13 32.5

(P value), it can be concluded that the observed differences 16 40.0

in these variables were mostly statistically insignificant, Valid total 40 100.0

except when a clear linear increasing trend was observed

Table 2. Vmax and Vmin frequency
Status Frequency Valid percent Cumulative percent Status Frequency Valid percent | Cumulative percent
Vmax frequency Vmin frequency

10 1 2.5 2.5 8 2 5 5
11 1 2.5 5 9 2 5 10
12 2 5 10 10 4 10 20
13 5 12.5 22.5 1 6 15 35
14 5 12.5 35 12 5 12.5 47.5
15 5 12.5 47.5 13 5 12.5 60
16 1 2.5 50 14 3 7.5 67.5
17 2 5 55 15 1 2.5 70
18 4 10 65 17 2 5 75
19 3 7.5 72.5 18 1 2.5 77.5
21 2 5 71.5 19 2 5 82.5
22 4 10 87.5 20 2 5 87.5
23 1 2.5 90 22 1 2.5 90
26 1 2.5 92.5 23 1 2.5 92.5
27 1 2.5 95 27 1 2.5 95
34 1 2.5 97.5 30 1 2.5 97.5
120 1 2.5 100 90 1 2.5 100
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Table 3. Descriptive statistics of Vmin - Vmax by Grade

Portal Flow in Severe Fatty Liver

Statistic N Mean Standard Standard 95% Confidence = 95% Confidence Minimum | Maximum
deviation error interval (lower) interval (upper)

Grade 0 11 27.09 31.15 9.39 6.17 48.02 13 120

Vinax Grade 2 13 16.77 3.35 0.93 14.75 18.79 11 23
Grade 3 16 17.38 6.25 1.56 14.05 20.70 10 34

Total 40 19.85 16.96 2.68 14.43 25.27 10 120

Grade 0 11 21.82 23.06 6.95 6.33 37.31 10 90

Grade 2 13 13.15 3.18 0.88 11.23 15.08 8 20

Vmin - Grade3 | 16 | 14.56 6.54 1.64 11.08 18.05 8 30
Total 40 16.10 13.00 2.06 11.94 20.26 8 90

Table 4. Pearson correlation matrix (N=30)
Variables Grade Sex Disease Vmax Vmin BMI AST ALT
Grade 1.000 -0.104 0.234 0.012 -0.058 0.026 0.021 0.376
Sex -0.104 1.000 -0.067 0.160 0.154 -0.063 -0.349 -0.378
Disease 0.234 -0.067 1.000 -0.077 -0.085 -0.098 -0.014 0.041
Vmax 0.012 0.160 -0.077 1.000 0.983 -0.427 -0.316 -0.393
Vmin -0.058 0.154 -0.085 0.983 1.000 -0.439 -0.307 -0.379
BMI 0.026 -0.063 -0.098 -0.427 -0.439 1.000 0.121 0.153
AST 0.021 -0.349 -0.014 -0.316 -0.307 0.121 1.000 0.711
ALT 0.376 -0.378 0.041 -0.393 -0.379 0.153 0.711 1.000
DISCUSSION Kohnaki and colleagues, 150 patients with NAFLD and

Attention to gastrointestinal diseases, especially liver-
related diseases, must be a research priority, and researchers
should conduct important, applied studies in this field to
improve patient health (25-27). The aim of this study was
to investigate the phasic flow of the portal vein in patients
with severe fatty liver (Grades 2 and 3) without cirrhotic
changes, among patients referred to Taleghani Hospital in
the 2022 —2023.

In a meta-analysis by Tabaeian and others, the results
of nine articles concerning the prevalence of NAFLD in
patients aged 6 to 18 years were analyzed. Of the nine
studies, seven were assessed as having good quality and two
as having moderate quality. The prevalence of NAFLD in
the Iranian population was 35%, with a high heterogeneity
0f 99.3%. The reviewed studies were conducted in various
cities across Iran, including Isfahan, Tabriz, Zahedan,
Kashan, Shiraz, and Birjand. Ultrasonography was the
diagnostic method used in all of them. Participants in
five of the studies were of a normal/healthy weight status,
while those in four studies were categorized as obese or
significantly overweight (28). In the case-control study by

150 non-affected individuals were investigated. Individuals
with a sonography-confirmed diagnosis or final physician
confirmation of fatty liver were assigned to the case group,
while those with normal sonography results were assigned
to the control group. The levels of total cholesterol,
triglycerides, AST, ALT, and low-density lipoprotein (LDL)
were higher in the case group than in the control group.
In contrast, the levels of high-density lipoprotein (HDL)
and fasting blood sugar (FBS) did not differ significantly
between the studied groups (29).

In a study by Behmaram and others, liver size and its
relationship with the degree of fatty liver (NAFLD) grade
were investigated. The study method was retrospective-
prospective, and 100 patients were examined from June
2022 to June 2023. The examined patients were required
to be aged 30 to 60 years, and AST and ALT tests were
performed on all of them. Regarding patient grading,
33% had Grade 1 (mean 135.58), 34% had Grade 2 (mean
160.97), and 33% had Grade 3 (mean 148.27). Furthermore,
a significant difference was observed between the patient
categories based on fatty liver grade (30).
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CONCLUSION

The present study showed no significant difference in
frequency between the two sexes, and also indicated that
the maximum peak velocity, minimum peak velocity, mean
flow velocity, portal vein pulsatility index, and hepatic
artery resistance index were significantly lower in NAFLD.
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