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Abstract

Background: The purpose of this study was to evaluate the mean values of the portal vein diameter (PVD) and establish its

ultrasound reference values in healthy Saudi adults.

Methods and Results: A total of 124 healthy adult volunteers (45.2% males and 54.8% females, a mean age of 44.8+16

years), presenting at the US Department of El-Karama Medical Center in Riyadh, Saudi Arabia, were recruited between November
2018 and May 2019 for this prospective study. Abdominal ultrasound scans were conducted on a Hitachi Aloka F37 machine with
a curvilinear transducer with a frequency of 3.5 MHz. The data collection sheets completed for each subject included the following
variables: sex, age, height, weight, and BMI (kg/m?). The mean PVD was 10.40+1.22 mm and higher in men (10.7+1.1 mm)
than in women (10.141.2 mm) (P<0.05). Study results showed that PVD did not correlate with age and BMI.

Conclusion: Further large-scale studies are needed to establish ultrasound reference values for PVD in healthy Saudi adults.
(International Journal of Biomedicine. 2020;10(3):211-214.)
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Introduction

The portal vein (PV) is the main vessel of the portal
venous system, resulting from the confluence of the splenic and
superior mesenteric veins.” The portal vein and hepatic artery
form the liver’s dual blood supply. The portal vein supplies the
liver with 70-75% of its blood and the hepatic artery provides

the remaining 25-30%.? The normal portal vein diameter
(PVD) can vary between 10-15 mm in different settings.®*
The most common abnormality of the portal venous system is
portal hypertension.

Various modern imaging technologies such as ultrasound,
endoscopic ultrasound, computed tomography, and magnetic
resonance imaging, have been widely used in the clinical
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evaluation of portal hypertension.®> Among these modalities,
ultrasound is the most convenient and noninvasive imaging
technique. Ultrasound (US) is safe, can be repeated easily, is
not expensive, and is highly sensitive in detecting thrombosis
in the portal vein and hepatic veins, so allowing a correct
differential diagnosis of new cases of portal hypertension.®®

Measurements of PVD are used as indicators for portal
hypertension. However, the cutoff point for portal hypertension
in the appropriate clinical setting varies in different studies.*!'?

Thus, the purpose of this study was to evaluate the mean
values of PVD and establish its ultrasound reference values in
healthy Saudi adults.

Materials and Methods

This study is a cross-sectional prospective study done after
receiving approval from all participants in this study and our
institutional review board. A group of 124 healthy adult volunteers
(mean age of 44.8+16 years), presenting at the US Department
of El-Karama Medical Center in Riyadh, Saudi Arabia, were
recruited between November 2018 and May 2019 for this
prospective study. The current study adhered to the Declaration
of Helsinki and Title 4, US Code of Federal Regulations, Part
46, Protection of Human Subjects. A waiver of informed consent
was conceded as per institutional rules. Participants who gave
any data of a formerly known liver or vascular abnormality were
excluded, also pregnant women, participants with abnormal
liver tests, and participants on hepatotoxic drugs such as anti-
tuberculous and antiretroviral drugs were excluded.

Abdominal US scans were conducted on a Hitachi Aloka
F37 machine (Hitachi Medical System, Tokyo, Japan) with a
curvilinear transducer with a frequency of 3.5 MHz. The US
examination was carried out with the subjects in the supine and
right anterior oblique position. The transducer was placed in
the upper abdomen immediately over the stomach (epigastrium
area); the scan has been done in both the longitudinal and
transverse planes to assess the PV during participant respiration
when the visualization of the PV was optimal.

Measurements were made at a point where the PV crosses
anterior to the inferior vena cava, with the calipers placed between
the inner margins of the echogenic walls of the vessel (Fig. 1).
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Fig. 1. Transverse view of the portal vein

Measurements were made twice by two sonographers
with at least 5-year experience. The average values of the two
measurements were recorded as the final value.

The data collection sheets completed for each subject
included the following variables: sex, age, height, weight, and
BMI (kg/m?).

The obtained data were analyzed using the standard
Statistical Package for the Social Sciences (SPSS Inc.,
Chicago, IL, USA) version 20. Continuous variables were
presented as meantstandard deviation (SD). For data with
normal distribution, inter-group comparisons were performed
using Student’s t-test. Pearson’s correlation coefficient (r) was
used to determine the strength of the relationship between
the two continuous variables. A linear regression model was
constructed. A probability value of P<0.05 was considered
statistically significant.

Results and Discussion

The study included 56 (45.2%) males and 68 (54.8%)
females, aged between 18 and 91 years, with a mean age
of 44.88+16.32 years. The mean PVD was 10.40+1.22 mm
(10.1£1.2 mm in females and 10.7+1.1 mm in males, P<0.05
(Table 1, Table 2, Table 3, and Fig. 2). Study results found that
there was no significant correlation between BMI and PVD
(P>0.05) (Table 4).

Table 1.
Descriptive statistics of study variables (n=124)

Variables Minimum |Maximum| Mean SD
Age (years) 18 91 449 16.3
Weight (kg) 39 92.5 90.5 100.7
Height (cm) 100 188 161.2 17.1
BMI (kg/m?) 13 43.4 41.1 4.9
PVD (mm) 8 13 10.4 1.2
Table 2.
Descriptive statistics of study variables in females (n=68)

Variables Minimum | Maximum| Mean SD
Age (years) 18 91 45.8 17.1
Weight (kg) 39 92,5 88.7 104.5
Height (cm) 100 188 154.4 19.8
BMI (kg/m?) 13 43.4 38.7 5.0
PVD (mm) 8 13 10.1 1.2
Table 3.
Descriptive statistics of study variables in males (n=56)

Variables Minimum | Maximum| Mean SD
Age (years) 18 81 43.7 154
Weight (kg) 45 79.5 92.8 96.8
Height (cm) 145 182 169.4 7.0
BMI (kg/m?) 18.1 38.9 44.0 4.8
PVD (mm) 8 13 10.7 1.2
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Fig. 2. Scatter diagram showing correlation between PVD and age

Table 4.
Correlation between PVD with age and BMI

Variables ()ggres) (kBg 1/\31{2) (PnY n]1))
Pearson correlation 1 -0.149 | -0.028
Age (years) Sig. (2-tailed) - 0.098 0.759
n 124 124 124
Pearson correlation | -0.149 1 -0.038
BMI (kg/m?) |Sig. (2-tailed) 0.098 - 0.672
n 124 124 124
Pearson correlation | -0.028 | -0.038 1
PVD (mm) |Sig. (2-tailed) 0.759 0.672 -
n 124 124 124

In eleven different studies implemented to measure
the PVD by using abdominal US scans, the mean PVD was
10.87+0.81 mm, 8.1+0.12 mm, 10.3+1.5 mm, 11.5+1.5 mm,
9.2+£2.6 mm, 10.0+£1.8 mm, 6.3+2.3 mm, 1 1+2.0mm, 9.36=1.65
mm, 9.60+1.41mm, and 10.02+0.89 mm, respectively.>-??

The mean PVD in the current study was compatible with
the results of Usman et al. (10.87+0.81 mm),"¥ Hawaz et al.
(10.3£1.5 mm)"®, Bhattacharya et al.'? (10.0+1.8 mm), and
Adeyekun et al. (10.02+0.89 mm)!'®. This might be due to
the methods adopted by these studies for PVD measurements
were all done using the trans-abdominal approach and similar
age group.

In the studies conducted by Weeb et al.'”, Ukperi''®,
Yazdi and Sotoudeh”, and Ongoiba et al.?”, the mean PVD
was 6.3+£2.3 mm, 8.1+0.12 mm, 9.36£1.65 mm, and 9.2+2.6
mm, respectively. These values were lower than our results
(Table 1, Table 2, Table 3). These differences in diameters
could be due to the smaller sample size when compared to
the other study. Also, PVD in the current study was higher
than the diameters reported by Anakwue and Tsebi (11£2.0
mm)"® and Weinerb et al. (11.5+2 mm)“®. To our knowledge,
the difference between our study and theses previous studies
could be due to different ethnic groups and races, with varying
sample sizes.

Some studies had documented PVD to vary with age,
gender, and BMI. In our study, PVD was higher in men
than in women (Table 2 and Table 3). The current findings
regarding the gender were different than the results of other
studies, 13192229 which found no significant influence of
gender on PVD. Moreover, the influence of age on PVD
has been documented also in these various researchers with
varied results.'*!132229 [n the current study, we noticed that
there was no significant correlation between participants’ age
and PVD (Fig.2) and it was in agreement with the reports of
other researchers >3152229 reported no statistically significant
influence of age on PVD.

Study results showed that there was no significant
correlation between BMIand PVD. Ourresults are in agreement
with the data obtained by Adeyekun and Tesbi®. However,
these results were not similar to previous studies conducted
by Gosh et al.®® and Saha et al.,*? in which the researchers
found a positive correlation between BMI and PVD. Raut and
Bahetee®” reported a positive correlation between PVD and
other anthropometric parameters. The knowledge of these
normal variations is essential for surgeons, sonologists, and
sonographers during the diagnosis of problems that may relate
to the portal system.

This study is limited by the heterogeneity of the
population because of the randomized selection process,
which may influence the exactness of our outcomes and
lessen the intensity of our conclusions since it makes other
age groups have a lower factual validity if applied in future
investigations.

In conclusion, this study established baseline values
in the normal range of PV diameter in apparently healthy
Saudi adults and found that PVD positively correlates with
anthropometric variables. In addition, this study proofs that
the mean PVD in males was higher than in females while
BMI and age had no significant correlation with PVD. Further
large-scale studies are needed to establish ultrasound reference
values for PVD in healthy Saudi adults.
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