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Abstract: One of the most common chronic diseases in closely all states is Diabetes
Mellitus. The world occurrence of diabetes amongst elderly (20-79) in 2010 was
6.4% distressing 285 million adult and all ages and probable to be increased to 7.7%
distressing 439 million adult in 2030. In Pakistan Diabetes Mellitus (DM) the recent
occurrence of type 2 diabetes mellitus is 11.77%. The prevalence is advanced
between male than females, the occurrence of (DM) Diabetes Mellitus in urban areas
are more common than rural areas. (DM) Diabetes Mellitus is a set of diseases
categorized by great level of blood glucose causing from faults in insulin excretion,
and its action or both. We compared the echogenicity of pancreas with the
surrounding organ superior mesenteric artery (fat around (SMA). The size of the
pancreas is slightly decreased as compare to the normal individuals. To determine the
sonographic differentiation of pancreatic appearance between diabetic and non-
diabetic individuals of age 45-55years. A cross sectional comparative study was
conducted at Gilani ultrasound clinic Lahore. Total 150 individuals of both diabetic
and non-diabetic were included in this study to compare the sonographic appearance
of pancreas in diabetic and non-diabetic individuals. Peoples from the age group of
45-55 years are only included in this study. According to the result Fatty pancreas
was seen on ultrasound hyperechoic and the normal pancreas was hypoechoic. The
size of the pancreas is slightly decreased in diabetic patients as compare to non-
diabetic individuals. Glucose level in diabetic patients was more than normal
individuals. The mean age group was 49.9133. Out of 75 patients 43 patient pancreas
were seen hyperechoic. The mean of pancreatic head was 22.22mm, pancreatic body
was 21.11mm and pancreatic tail was 21.87mm. In our study female were more than
male. Highly echogenic pancreas is associated with diabetes mellitus (DM).
Keywords: Pancreatic appearance, diabetic individuals, non-diabetic individuals,
sugar level.

INTRODUCTION

The Category 2 Diabetes Mellitus (T2DM) are

One of the most common chronic diseases in
closely all states is Diabetes Mellitus. The world
occurrence of diabetes amongst elderly (20-79) in 2010
was 6.4% distressing 285 million adult and all ages and
probable to be increased to 7.7% distressing 439 million
adult in 2030 [1]. In Pakistan Diabetes Mellitus (DM)
the recent incidence of type 2 diabetes  mellitus is
11.77%. The prevalence is advanced between male than
females, the occurrence of (DM) Diabetes Mellitus in
urban areas are more common than rural areas’.
Pancreas lies in the back segment of the upper mid-
region behind the stomach [3]. (DM) Diabetes Mellitus
is a set of diseases categorized by great level of blood
glucose causing from faults in insulin excretion, and its
action or both [4].

disorders categorized through the variable level of
insulin resistance affecting hyper glycaemia on the
experience of an insulin secretion fault [5]. There are
numerous reasons of fatty pancreas, including alcohol
use and obesity. Intake foods rich in fat can lead to fatty
infiltration nearby the pancreas and other body tissues.
It can also be affected by the materials like alcohol
which affect the pancreas to metabolize fats less
proficiently, causing in buildup [6]. Another study has
revealed that those who are overweight or obese have a
higher possibility of fatty pancreas than those who are
healthy weight. Many times, losing weight and the
cutting out morbid diets from the nutrition is all that is
required to eliminate fatty infiltration from the body
organ [7]. Screening is the procedures by which
asymptomatic person that are at high threat of the
disease are identified for the advance analysis. Type 2
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diabetes mellitus (T2DM) noticed with an abnormal
Oral Glucose Tolerance Test and fasting plasma
glucose test [8]. Diabetes Mellitus (DM) possibility
assessment questionnaire generally comprise the
following components, sex, age, family past and
biometric sizes such as Body Mass Index (BMI),
abdomen boundary, and belly to hip ratio and Past of
Hypertension [9].

Role of the ultrasound, put on graded
compression to the transducer in pancreatic scan air
gases can be moved away and pancreatic crown, neck,
body and tail can often be visualized clearly. Acoustic
window for pancreatic scan can be obtained by fluid
filled stomach and drinking two glasses of water for
further improvement. Normal pancreatic echotexture is
hyper echogenic compared to the normal liver.
Increasing with age the echogenicity of the pancreas
also improved. Pancreas AP diameters, crown is (2.5
cm), body (1.5 cm), tail (3.5 cm) and the pancreatic
duct (< 2.5 mm)10. Patient should be in fasting at least
6 hours for all transabdominal ultrasound scans to
improve image contrast'™. For biliary pain the rote of
investigation is transabdominal ultrasound scan[12].
The sensitivity of endoscopic ultrasound is higher than
M R | (36% Sensitivity and 87% specificity) and CT
(37% Sensitivity and 79% specificity, respectively[13].
The accurate and reliable detection of fatty pancreas is
ultrasonography due to safe and low cost[14].

First line of imaging is transabdominal
ultrasonography to demonstrate the parenchymal
changes in the pancreas. Transabdominal

ultrasonography provides a comprehensive overview
and it is a real time imaging modality. It is noninvasive,

widely available, and inexpensive as compare to other
imaging modalities'®. Possible pancreatic cancer
development due to non-alcoholic fatty pancreas
disease [15]. On abdominal ultrasound increasing
echogenicity of the pancreas (brighter pancreas)
represent fatty changes [16]. A study conducted in 2009
by Jun seek lee et al. They concluded that sonographic
fatty pancreas showed higher insulin resistance than
normal pancreas [17]. A study conducted in 2016 in
Nigeria by Agabi JO et al. AP diameter of the pancreas
is smaller in diabetic patient as compared to normal
individuals [18]. Individuals of type 1 and type 2
diabetes mellitus have reduced pancreas size as
compare to the control subjects[19].

METHODS

A cross sectional comparative study was
conducted at Gilani ultrasound Center, Opposite
General Hospital Lahore. Our sample size was 150.
Non probability sampling procedure will be done. 150
patients were included after approval of synopsis from
institutional review Board (IRB). We took 75 diabetic
and 75 non diabetic individuals. We took random sugar
level of both diabetic and nondiabetic individuals. We
used gel and extra compression for better resolution of
the image. Toshiba xario was used to compare
sonographic  appearance  between diabetic and
nondiabetic individuals and also took the antero
posterior (AP) of pancreatic head, body and tail.
Pancreatic appearance and its sizes were evaluated on
transabdominal ultrasound with frequency probe 2.5 to
5 MHz’s. We did repeat scans for few patients who
have excessive bowel gases. Data was tabulated and
analyzed by SPSS version 21.0.
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Fig-1: In this transabdominal scan. Pancreas is seen fatty and its size also reduced as compare to normal
individuals. (Diabetic patient age 53years)
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Fig-2: In this scan pancreas is seen fatty due to diabetic history and its size reduced as compare to hormal
individuals.(Diabetic patient age 48years)

Fig-3: This is the normal sonogram of the patient and his age was 50 years. (Pancreatic parenchyma is isoechoic)

RESULTS

According to 150 patients were in this study
(75 diabetic and 75 non diabetic). Pancreatic
echogenicity of the diabetic individual’s isoechoic
patients, count was 22 (29.3%), hypoechoic count was
10 (13.3%) and hyperechoic count was 43 (57.3%).
Pancreatic echogenicity of the non-diabetic individual’s
ISO echoic patients was 7(9.3%), hypoechoic was
68(90%) and hyperechoic pancreas was 0 (0.0%). The
result of both diabetic and non-diabetic Individuals
whose pancreatic echogenicity was isoechoic its count
was 29 (19.3%), hypoechoic was 78(52.0%) and
hyperechoic was 43(28.7%) (Table 1).

3, out of 150 patients, diabetic males patients
were 35(46.7%) and females were 40 (53.3%) out of 75
individuals. Non diabetic males were 34 (45.3%) and
females were 41(54.7%) out of 75 individuals. Total
diabetic and non-diabetic males count were 69 (46%)
and females were 81 (54%) (Table 2).

150 patients, hyperechoic individuals were 43
(28.7%), hypoechoic were 78 (52%) and isoechoic
were29 (19.3%) in both diabetic and non-diabetic
individuals.

According to Mean of the pancreatic tail were
21.87+2.41mm. The minimum size of the pancreatic
tail was 18.70mm and the maximum size was 28.0. The
range of the pancreatic tail was 9.30mm. (Table 3).

According to figure 7, Mean of the pancreatic
body was 21.11+1.92mm, the minimum size of the
pancreatic body was 14.20mm and maximum size was
26.10mm. The range of the pancreatic body was 11.90.

According to figure 8, Mean of the pancreatic
head was 22.22+3.13mm, the minimum size of the
pancreatic head was 13.10mm and maximum size was
32.70mm. The range of the pancreatic head was
19.60mm.

Out of 150 patients, Mean of the sugar level
was 160.58+66.44mg/dl. Minimum level of the sugar
was 65mg/dl and maximum were 310mg/dl. The range
of the sugar level was 245mg/dl.

According to figure 10, Out of 150 patients
mean age was 49.91+3.22 years. The minimum age was
45years and maximum age was 55years. The range of
the age was 10 years. (Table-4).
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According to table 4, Non diabetic pancreatic
head was in N= 75 its mean was 23.310£3.80. Diabetic
pancreatic head was in N= 75 its mean was 21.13+1.68
were significant difference as p-value 0.000< 0.05. Non
diabetic pancreatic body was in N= 75 its mean was
22.05+2.06. Diabetic pancreatic body was in N= 75 its

mean was 20.168+1.162 were significant difference as
p-value 0.000< 0.05. Non diabetic pancreatic tail was in
N= 75 its mean was 23.31+2.49. Diabetic pancreatic tail
was in N= 75 its mean was 20.44+1.169 were
significant difference as p-value 0.000< 0.05

Table-1: Pancreatic echogenicity were in both diabetic and non-diabetic individuals with isoechoic count,
hypoechoic count and hyperechoic count

Pancreatic Echogenicity * Diabetic Or Non Diabetic Cross tabulation
Diabetic Or Non
Diabetic
Diabetic |non diabetic| Total
Pancreatic | isoechoic Count 22 7 29
- Ry TR -
Echogenicity % within D_|abefuc Or 29.3% 9.3% 19.3%
Non Diabetic
hypoechoic Count 10 68 78
YRy -
%o within Diabetic Or | 43 400 | 99705 | 52.0%
Non Diabetic
hyperechoic Count 43 0 43
Y RYvTR -
% within Diabetic Or | o7 50, | 005 | 287%
Non Diabetic
Total Count 75 75 150
Y RYv TR -
% within Diabetic Or | 4, 60 | 100,006 | 100.0%
Non Diabetic
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Graph-1: Pancreatic echogenicity of the diabetic and non-diabetic individuals cross tabulation.

Table-2: Gender wise distribution

Diabetic Or Non Diabetic
Diabetic Non diabetic Total
Gender Male Count 35 34 69
% within Diabetic Or Non 46 7% 45.3% 46.0%
Diabetic ) ' '
Female Count 40 41 81
% within Diabetic Or Non 53 3% 54.7% 54.0%
Diabetic ) ' '
Total Count 75 75 150
% within Diabetic Or Non 100.0% 100.0% 100.0%
Diabetic ) ' )
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Graph-2: Gender count of both diabetic and non-diabetic individuals

Table-3: Frequency and percentage of pancreatic echogenicity in all individuals.

Pancreatic echogenicity Frequency Percent
hyperechoic 43 28.7
hypoechoic 78 52.0
isoechoic 29 19.3
Total 150 100.0
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Graph-3: Pancreatic echogenicity in both diabetic and non-diabetic individuals.

Table-4: Descriptive statistics of pancreatic tail variables

Descriptive Statistics
Minimu|Maximu
N Range m m Mean | Std. Deviation

Pancreatic Tail Size MM 150 9.30 18.70 | 28.00 | 21.8773 2.41706
Pancreatic Body Size MM | 150 11.90 | 14.20 | 26.10 | 21.1100 1.92077
Pancreatic Head Size MM 150 19.60 | 13.10 | 32.70 | 22.2240 3.13098
Sugar Level 150 245.00 | 65.00 | 310.00 | 160.5867 66.44271

Age 150 10.00 | 45.00 | 55.00 | 49.9133 3.22727
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Graph-4: Descriptive statistics of pancreatic tail variables.

DISCUSSION

In a current study it was noted that the fatty
pancreas is hyperechoic mostly seen in diabetes
mellitus and its size should be slightly reduced as
compared to a normal pancreas. A study was conducted
in chines population by Wang CY et al. They suggest
that both nonalcoholic fatty liver disease and fatty
pancreas were strongly associated with diabetes. They
also found that fatty pancreas are important associated
factors of newly diagnosed diabetes independent of age,
gender[20]. A study was conducted in Jakarta Indonesia
by lesmana CR et al. Fatty pancreas is a common
finding during medical checkup with a prevalence of
35%. Fatty pancreas has significantly associated with
metabolic function and it might have an important role
in risk of malignancy[21]. Individuals with type 1 and
type 2 diabetes mellitus have reduced pancreas size in
comparison with control subjects. Patient with type 2
diabetes mellitus have increased pancreatic fat
content[19].

CONCLUSION

It was concluded that echogenic pancreas on
ultrasound is a fatty pancreas. Highly echogenic
pancreas is associated with diabetes mellitus (DM).
Statistically Significant difference of anterior posterior
diameter was found in mean of pancreatic head, body
and tail in diabetes and non-diabetes.
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