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SONOGRAPHIC ASSESSMENT OF PANCREATIC ECHOGENICITY IN NORMAL ADULTSIN
SOUTH-SOUTH NIGERIA

ABSTRACT

Background: The pancreas has a normal echogenicity that is comparable to or slightly higher than that
of the liver. Fat accumulated around the pancreas determines pancreatic echogenicity;, and ultrasound
scan is a crucial diagnostic and screening tool for its assessment.

Objective: To determine the pancreatic echogenicity in normal adults, and their relationship with age,
sex, height, weight and body mass index (BMI).

Subjects and Methods: This descriptive, cross-sectional study was:conducted in.four health institutions
in Bayelsa State, Nigeria from July, 2022 to February, 2023. Statistical Product and Service Solutions for
Windows® version 25, SPSS Inc.; Chicago, USA was used for,data analysis. Descriptive statistics (mean,
standard deviation, frequency, and percentages) and analysis, of variance were done.Chi-square statistics
was used to examine the association between sex-and echogenicity. of the pancreas. The statistical
significance was set at P<0.05.

Results: Most (303, 75.3%) of the participants had Grade | pancreatic echogenicity. There was positive
correlation between pancreatic echogenigity and age, height; weight and body mass index. There was no
significant relationship between pancreatic echogenicityand sex (X2 =0.085; p=0.771).

Conclusion: This study has established that pancreatic hyperechogenicity does not always suggest a
pathology. Healthy males and:females can have pancreatic hyperechogenicity without the presence of a
medical condition.
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INTRODUCTION

The pancreas is a retroperitoneal organ, which is located at the level of the first and second lumbar
vertebrae on'the posterior abdominal wall.[1] It is an accessory digestive gland, with a head, neck, body
and tail.[1] Ultrasound imaging of the pancreas can reveal information on its echogenicity, size, ductal
structure, and surrounding tissues.[2] It is affordable and simple to execute diagnostic and interventional
procedures quickly. The low cost, portability, and absence of ionizing radiation of ultrasonography are
advantages. However, its retroperitoneal position, obesity, substantial amount of bowel gas, and the

operator's skills are limitations of ultrasound scan.[2]

The pancreas has variable echogenicity.[3] The echogenicity of the pancreas can be less than that of the
liver; same as the liver; slightly higher than the liver, but less than subcutaneous fat; and as echogenic as

subcutaneous fat. The pancreas is usually less fatty and hypoechoic in younger individuals.[3] With
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increasing age, the pancreas may become fatty, which may cause echogenicity similar to the mesenteric
fat in the area. The uncinate process is usually spared of fat deposition.[3] Hyperechogenicity of the
pancreas is associated with age, male gender,obesity, diabetes mellitus, smoking, hypertension, fatty
liver, hypertriglyceridemia, pancreatitis, pancreatic pseudocyst, pancreatic abscess, pancreatic
cystadenoma and pancreatic cancer.[4—6]

Computed tomographic scan, magnetic resonance imaging, magnetic resonance
cholangiopancreatography, and endoscopic retrograde cholangiopancreatography .are other imaging
methods for assessing the pancreas. Nevertheless, the need for specialist equipment and the resulting
radiation exposure limits the use of computed tomography and:¢ endoscopic retrograde
cholangiopancreatography. Furthermore, in our low-resource setting, they are expensive and challenging
to apply to a larger population of people.Therefore, the objective of this study was to:.determine the
normal pancreatic echogenicity among normal adults, and their relationship with age, sex, height, weight

and body mass index.

MATERIALS AND METHOD

Study setting and design: The Federal Medical Centre, Yenagoa, Niger Delta University Teaching
Hospital, Okolobiri, Diete Koki Memorial Hospital, Yenagoa, and Silhouette Radiodiagnostic Consultants,
Yenagoa, all in Bayelsa State, Nigeria, were the locations. of this descriptive, cross-sectional study. The
research was carried out from July 2022 to February 2023. These facilities provide specialized care
services to the residents of Bayelsa State:and the neighboring States of Rivers and Delta, which are all in

Nigeria's South-South geopolitical zone:

Sample size calculation: The formula below was used to calculate the sample size for this study:
n = z°pg/d® [7]

Where:

n = minimum sample size

z = normal standard deviation set at 95% confidence limit = 1.96

p = proportion in thetarget population which was 50% (0.5) from a previous study.[8]

g = 1= p (complementary probability).

d = margin of error = 5% = 0.05

Calculation:

n = (1.96)° x 0.5 x 0.5/ (0.05)°
n = 3.8416 x 0.5 x 0.5/ 0.0025
n = 0.9604 / 0.0025

n = 384.16

After considering attrition of 5%, ‘n’ was adjusted to 403



Study population: Four hundred and three healthy males and females (patient relatives, students and
hospital staff) who were in the various health facilities for purposes other than health wererecruited and
enrolled.

Inclusion criteria: Healthy males and females without any medical condition.

Exclusion criteria: Males and females with pancreatic or liver disease and other medical conditions,
previous liver or pancreatic surgery, chronic alcoholism, pregnant women, those on opioids, individuals

who cannot fast for up to 6 — 8 hours or have recently undergone a barium meal study.

The participants in this study gave their consent to be included. To rule out the presence of any medical
diseases or anything else that could have an impact on pancreatic size, the sociodemographic.data and a

brief history of the participants were gathered and documented.

The participants were asked to fast for at least 6 to 8 hours prior to the ultrasound scan, to reduce
interference from overlying bowel gas, which may make visualisation of the pancreas difficult. The
participants were counselled on the examination and research. The height (in meters) and weight (in
kilograms) were recorded, and the body mass index (BMI) was determined as the weight in kilograms (kg)
divided by height in meters (m) squared. The participants had urinalysis, fasting blood sugar, liver
function tests, and serum electrolytes, urea and- creatinine done prior to commencement of the
investigative modality. Following normal investigation results, they were referred to the Radiology Units of
the study centers for ultrasound scan.

Procedure:Four consultant radiologists performed transabdominal ultrasound examinations on each
patient using a 2012 Philips HD11 device with a 3.5 MHz curvilinear probe. Before data collection began,
the consultant radiologists discussed the standard operating procedure for ultrasonography, assessed its
reliability and interobserver yariability, and came to a consensus.To further reduce interference from
overlying bowel gas, which may make visualisation of the pancreas difficult, the participant drinks 500 —
700 ml of water 10 — 15 minutes before ultrasound scan. Using a combination of axial, sagittal and
obligue planes,.the pancreas was scannedalong themidline at the upper abdomen. With some transducer
pressure, thetinitial, scan was transverse in the epigastric area. The pancreas was seen behind the left

lobe of the liver or the gastric antrum.

The echogenicity of the pancreas was noted and graded as follows (Figure 1): Grade 0 — echogenicity
less than that of the liver.Grade | —echogenicity same as the liver. Grade Il — echogenicity slightly higher

than the liver, but less than subcutaneous fat.Grade 11l — as echogenic as subcutaneous fat.



Figure 1: Classification of pancreatic echogenicity on ultrasound scan.

A: Echogenicity same as the liver.-B: Echogenicity slightly higher than the liver, but less than
subcutaneous fat(from our study).

Data analysis: The measurements were documented using a pre-designed proforma. Statistical Product
and Service Solutions for Windows® version 25, developed by SPSS Inc. in Chicago, USA, was used for
data analysis. Descriptive statistics: (mean, standard deviation, frequency, and percentages) was
done.Chi-square statistics was used to examine the association between sex and echogenicity of the
pancreas.-The relationship between the dimension of the pancreas and age, height, weight, and body
mass index was ‘established using analysis of variance (ANOVA), which was subsequently confirmed
using a separate, student t-test.The interobserver and intraobserver agreements between the four
radiologists were analysed using intraclass correlation coefficient (ICC) and interpreted as poor:<0.20;
fair: 0.20 — 0.39; moderate: 0.40 — 0.59; substantial: 0.60 — 0.79; almost perfect: 20.80. The cutoff for
statistical significance was set at P<0.05.

RESULTS
The total number of participants in this research was 403. There were 141 (35%) males and 262 (65%)
females. The mean age was 34.66 + 13.97 years, with a range of 17 to 68 years. Participants in the age
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group of 17 — 25 years made up 141 (35%), while those over 65 years made up 19 (4.7%) of the study
population (Table 1). Table 1 also shows the anthropometric measurements of the participants.Most (303,
75.3%) of the participants had Grade | pancreatic echogenicity (Table 2). While there was positive
correlation between pancreatic echogenicity and age, height, weight and body mass index, there was no
significant relationship between pancreatic echogenicity and sex(X2 =0.085; p = 0.771) (Table 3).There
was a significant relationship between the two variables X? = 24.86; p = 0.000.Table 4 shows the results

for the interobserver and intraocbserver correlation coefficients.

Table 1: Baseline characteristics of the participants

Characteristics Frequency, n = 403 Percent
Age group (years)

17-25 141 35.0
26 —-35 120 29.8
36 — 45 80 19.9
46 — 55 20 5.0
56 — 65 23 5.7
> 65 19 4.7
Age in years —mean + SD 34.66+ 13.97
Anthropometric measurements

Height in metres — mean + SD 1.66 + 0.09

Weight in kg — mean + SD 61.35 + 9.57

Body mass index in kg/m* —mean + SD 22.25 + 3.07

Body mass index

Underweight 60 14.9
Normal weight 263 65.3
Overweight 80 19.9

Table 2: Echogenicity of pancreas

Characteristics Frequency, n = 403 Percent
Echogenicity of pancreas.compared to the liver

Grade O 40 9.9
Grade | 303 75.2
Grade Il 60 14.9

Table 3: Correlation between pancreatic echogenicity and age, height, weight and body mass
index

Characteristics Correlation p-value
Age 0.324° 0.000
Sex 0.085" 0.771
Height 0.451° 0.000
Weight 0.329° 0.000
Body mass index 0.152% 0.002

®Spearman’s rho; Pearson Chi-square



Table 4: Interobserver and intraobserver intraclass correlation coefficient results

Ultrasound parameter Intraclass correlation coefficient

Interobserver Intraobserver
Pancreatic echogenicity 0.98 (95% CI 0.53-0.99) 0.99 (95% CI 0.55-0.99)
DISCUSSION

This study was conducted to assess the echogenicity of the pancreas in healthy males and females, and
correlate it with age, sex, height, weight and body mass index. Most (75.5%) of the participants in this
study had Grade | pancreatic echogenicity. This may explain the fact that pancreatic hyperechogenicity
does not always suggest a pathology. In this research, there was positive correlation between pancreatic
echogenicity and age. As the age of the participants increased, the more echogenic.their pancreas was.
This observation is in tandem with the findings of Choi et al.[6] and Glaser and, Stienecker.[9] Choi et al.,
observed that pancreatic echogenicity was marked after the age of 60 years, while Glaser and Stienecker
observed that the pancreas became more echogenic as people aged, starting in the fourth decade of life.
Most patients over the age of 50 years and all patients over the age of 80 years had significant
echogenicity.[6,9] Fat accumulation in the pancreas is more marked as age increases.

In our research, there was no significant relationship. between sex and pancreatic echogenicity. There
was no gender predilection. This is not in consonance with the findings of Choi et al.,[6]Oh et al.,[10] and
Ford et al.[11]Choi et al.,[6]revealed that male gender was significantly associated with pancreatic
echogenicity. They observed that up until the age of 60 years, men were more likely than women to
experience metabolic syndrome, which is closely associated with visceral fat deposition. Oh et al.,[10]
and Ford et al.,[11] observed similar findings as Choi et al.

Our study revealed a positive correlation between height and weight and pancreatic echogenicity.The
reason for this is not readily understood, as there is a paucity of published information on the subject in
the literature. What abounds in the literature is the relationship between body mass index and pancreatic
echogenicity. However, weight gain is usually associated with accumulation of both subcutaneous and

visceral fat, which will in turn predispose to increased echogenicity of the pancreas.

Our study revealed a positive correlation between pancreatic echogenicity and obesity. Pancreatic
echogenicity increased as body mass index increased. This finding is in agreement with the observation
of Choi et al.,[6] who reported that obesity was a risk factor on a univariate analysis for pancreatic
echogenicity, and visceral adipose tissue was found to be a statistically significant risk factor on a sub-
group analysis. Lee et al.,[12] observed that increased BMI was a significant risk factors for pancreatic
echogenicity, while Al-haddad et al.,[13]reported that increased visceral fat was significantly associated

with pancreatic echogenicity.The regional distribution of adipose tissue is an important risk factor for



many metabolic and cardiovascular conditions. Fatty deposition on the pancreas increases pancreatic

echogenicity. Pancreatic fat is known to increase with ageing and obesity.[14]

For evaluating pancreatic echogenicity in this study, the ICC was employed to lower intraobserver and
interobserver variability. The consistency of measurements for the same parameter are assessed[15], and
both interobserver variability and the variance of all measurements are taken into account.[15,16] With
the normal range being 0 to 1, a value above 0.8 indicates nearly perfect agreement.[17,18] Our study's
inter- and intraobserver variance results, which showed nearly perfect agreement, were 0.98 and 0.99,

respectively.

This study's strength comes from its multicenter design, which only enrolled healthy male and female
participants. Hence, confounding factors (such as liver and pancreatic diseases and:.other health issues)
that may have altered the assessment of pancreatic echogenicity were, eliminated:, Gas in the stomach,
duodenum and colon makes it difficult to visualize the pancreas. The participants were encouraged to
drink water about 15 minutes prior to ultrasound scan to help reduce the gas. It can be difficult to visualise
the pancreas in obese people. With the aid of our high-resolution ultrasound scan device, this was
overcome. Another limitation is that since this study.was hospital-based, it might not exactly reflect what is

obtainable in the general population of people.

CONCLUSION

This study has established that pancreatic hyperechogenicity does not always suggest a pathology.
Healthy males and females can have pancreatic-hyperechogenicity without the presence of a medical
condition. Our study also revealed positive correlation between pancreatic echogenicity and age, height,
weight and body mass index. More researches are recommended as there a paucity of recently published

information on the subject. matter.

Consent

As per international standard or university standard, Participants’ written consent has been collected
and preserved by the author(s).

Ethical Approval
The protocol for this study was examined and approved by the Research and Ethics Committee of the
Federal Medical Centre, Yenagoa, Bayelsa State, Nigeria (FMCY/REC/ECC/2023/697/0280).

REFERENCES



10.

11.

12.

13.

14.

15.

Talathi SS, Zimmerman R, Young M. Anatomy, Abdomen and Pelvis, Pancreas. In: StatPearls.
StatPearls Publishing; 2023. Accessed March 24, 2023. Available:
http://www.ncbi.nIm.nih.gov/books/NBK532912/

Aghdassi AA, Schauer B, Duscha D, Ittermann T, Pickartz T, Budde C, et al. Comparability of size
measurements of the pancreas in magnetic resonance imaging and transabdominal ultrasound. Clin
Anat. 2020;33(3):431-439. doi:10.1002/ca.23551

Czarniecki M. Pancreatic ultrasound. Radiopaedia. Accessed March 24, 2023. Available:
https://radiopaedia.org/articles/pancreatic-ultrasound

Hung CS, Tseng PH, Tu CH, Chen CC, Liao WC, Lee YC, et al. Increased Pancreatic Echogenicity
with US: Relationship to Glycemic Progression and Incident Diabetes. Radiology. 2018;287(3):853-
863. doi:10.1148/radiol.2018170331

Nazarian D. Echogenic Pancreas Ultrasound: All You Need To Know."MyCeonciergeMD. Accessed
March 31, 2023. Available: https://www.myconciergemd.com/blog/echogenic-pancreas-ultrasound-
all-you-need-to-know/

Choi CW, Kim GH, Kang DH, Kim HW, Kim DU, Heo J, et al. Associated factors for a
hyperechogenic pancreas on endoscopic ultrasound. World J'Gastroenterol. 2010;16(34):4329-
4334. doi:10.3748/wjg.v16.i34.4329

Araoye MO. Subjects Selection. In: Research Methodology with Statistics for Health and Social
Sciences. Nathadex publishers; 2003:115-129.

Aliyu YS. Determination of pancreatic size among normal;adults using ultrasound in Maiduguri,
Northeastern Nigeria. Published online 2014, Available:
file:///C:/Users/Administrator/Downloads/1698-Article%20Text-2440-1-10-20190319. pdf

Glaser J, Stienecker K. Pancreas and aging: a study using ultrasonography. Gerontology.
2000;46(2):93-96. doi:10.1159/000022141

Oh JY, Hong YS, Sung YA, Barrett-Connor E. Prevalence and factor analysis of metabolic
syndrome in an urban Korean;population. Diabetes Care. 2004;27(8):2027-2032.
doi:10.2337/diacare.27.8.2027

Ford ES, Giles WH; Dietz WH. Prevalence of the metabolic syndrome among US adults: findings
from the:third:National Health and Nutrition Examination Survey. JAMA. 2002;287(3):356-359.
doi:10.1001/jama.287.3.356

Lee JS, Kim:SH, Jun DW, Han JH, Jang EC, Park JY, et al. Clinical implications of fatty pancreas:
correlations between fatty pancreas and metabolic syndrome. World J Gastroenterol.
2009;15(15):1869-1875. doi:10.3748/wjg.15.1869

Al-Haddad M, Khashab M, Zyromski N, Pungpapong S, Wallace MB, Scolapio J, et al. Risk factors
for hyperechogenic pancreas on endoscopic ultrasound: a case-control study. Pancreas.
2009;38(6):672-675. doi:10.1097/MPA.0b013e3181a9d5af

Saisho Y, Butler AE, Meier JJ, Monchamp T, Allen-Auerbach M, Rizza RA, et al. Pancreas volumes
in humans from birth to age one hundred taking into account sex, obesity, and presence of type-2
diabetes. Clin Anat N Y N. 2007;20(8):933-942. doi:10.1002/ca.20543

Shrout PE, Fleiss JL. Intraclass correlations: Uses in assessing rater reliability. Psychol Bull.
1979;86:420-428. doi:10.1037/0033-2909.86.2.420



16.

17.

18.

Figueras F, Fernandez S, Herndndez-Andrade E, Gratacés E. Umbilical venous blood flow
measurement: accuracy and reproducibility. Ultrasound Obstet Gynecol. 2008;32(4):587-591.
doi:10.1002/u0g.5306

Costa-Santos C, Bernardes J, Ayres-de-Campos D, Costa A, Costa C. The limits of agreement and
the intraclass correlation coefficient may be inconsistent in the interpretation of agreement. J Clin
Epidemiol. 2011;64(3):264-269. doi:10.1016/j.jclinepi.2009.11.010

Fernandez S, Figueras F, Gomez O, Martinez JM, Eixarch E, Comas M, et al. Intra- and
interobserver reliability of umbilical vein blood flow. Prenat Diagn. 2008;28(11):999-1003.
doi:10.1002/pd.2092



