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Abstract

Background: The pancreasis an insulin-secreting gland
and is prone to varying degrees of destruction and changein
patients with Diabetes Mellitus (DM). Various morphological
changes including reduction in the pancreas size have been
described in DM. Real time sonography can assess the gland
in most of cases and it is accurate in diagnosis of pancreatic
disorders.

Aimof Study: To evaluate the pancreatic sizein type |l
Egyptian diabetic patients.

Patients and Methods: Comparative cross-sectional study
was carried out on 120 subjects over a 6 month period in
Tanta University Hospitals to evaluate the ultra sonographic
size of the pancreas and both the duration of the disease and
type of treatment in type |1 Egyptian diabetic patients. Group
(A): 100 patients with type |1 diabetes mellitus. Group (B):
20 non-diabetic patients (healthy controls). We excluded
patients of type | diabetes mellitus and patients with known
or possible history of pancreatic diseases such as pancredtitis,
cystic fibrosis, autoimmune disorders, pancreatic tumors, and
chronic alcohol consumption. Complete clinical examination,
routine laboratory investigations and specific investigation
including. HbA ; _ and Pelvi-abdominal ultrasonography were
done. Sonographic measurements of the size of the pancreatic
head, body, and tail of both study groups were performed.

Results: Thereis a significant difference between diabetic
group and control group as regard to head (cm), body (cm)
and tail (cm), p-value (0.001, 0.001 and 0.001). There are
pancreatic head, body and tail size decrease more significantly
in the group on oral hypoglycemic drugs than the group
receiving ora hypoglycemic drugs plusinsulin p-value (0.001,
0.001, 0.037). There is anegative significant correlation
between duration and pancreatic head, body and tail sizein
diabetic group, p-value (0.001, 0.001, 0.001).

Conclusion: From the results of the present study, we can
conclude that the pancreas size of diabetic patientsis signif-
icantly smaller than those of normal control group. We also
concluded that in type |1 diabetes longer duration of illness
was associated with smaller pancreas head, body and tail size.
The pancreatic head, body and tail size decrease more signif-
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icantly in the group on oral hypoglycemic drugs than the
group receiving oral hypoglycemic drugs plus insulin.
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Introduction

THE pancreas is a non encapsulated, retroperito-
neal organ that liesin the anterior pararenal space
between the duodenal 1oop and splenic hilum.
various types of morphological changesin the
pancreas have been described in patients with
Diabetes Mellitus (DM). Pathol ogists have dem-
onstrated islet cell pancreatic changesin DM such
as hyalinization, fibrosis, hydropic degeneration,
and hyperplasia [1]. Moreover, studiesin cellular
composition of the pancreasin type Il diabetes
have demonstrated a decrease in beta cell mass [2].

Diabetes mellitus is a metabolic disorder of
multiple causes characterized by chronic hyperg-
lycemia and disorders of carbohydrate, fat, and
protein metabolism. It results from defectsin insulin
secretion, insulin action, or a combination of these
factors [3].

Diabetes can be classified in to the following
general categories: Type | diabetes (due to autoim-
mune b-cell destruction, usually leading to absolute
insulin deficiency). Type |l diabetes (dueto a
progressive loss of beta cell insulin secretion fre-
quently on the back ground of insulin resistance).
Gestational Diabetes Méllitus (GDM) (diabetes
diagnosed in the second or third trimester of preg-
nancy that was not clearly overt diabetes prior to
gestation). Specific types of diabetes due to other
causes, e.g., monogenic diabetes syndromes (such
as neonatal diabetes and Maturity-Onset Diabetes
of the Young [MODY1]),diseases of the exocrine
pancreas (such as cystic fibrosis and pancredtitis),
and drug-or chemical-induced diabetes (such as
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with glucocorticoid use, in the treatment of HIV,
or after organ transplantation) [3].

Abdominal ultrasound is used in the hospital,
Radiology Department and Emergency Department,
aswell asin physician offices for a number of
clinical applications. It has a great advantage over
plain radiography in that it does not predispose
tissues to the hazard of ionizing radiation. Ultra-
sound is also generally far better than plain radi-
ography at distinguishing the subtle variation of
soft tissue structures [4].

Patients and M ethods

This comparative cross-sectional study was
carried out on 120 subjects in Tanta University
Hospitals in the period from November 2017 to
June 2018 to evaluate the ultra sonographic size
of the pancreas and both the duration of the disease
and type of treatment in type Il Egyptian diabetic
patients. All participant provided informed written
consent and the study was approved by Tanta
Faculty of Medicine Ethical Committee.

The following groups were included in the
present study:

1- Group A: 100 patients with type Il diabetes
mellitus. A diagnosis of diabetes was established
if apatient was already on oral hypoglycemic
drugs or insulin, if fasting blood glucose was
>126mg/dl on 2 consecutive days, if 2-hours
post prandial blood glucose =200mg/dl or
HbA1c levels were 26.5%.

Group B: 20 non-diabetic patients (healthy
controls). All subjects were submitted to careful
history taking, thorough clinical examination,
routine laboratory and specific laboratory inves-
tigation (HbA ;) and pelvi-abdominal ultra-
sonography.

N
1

Inclusion criteria:
Patients with type Il diabetes mellitus.

Exclusion criteria;

Patients of type | diabetes mellitus. Patients
with known or possible history of pancreatic dis-
eases such as pancreatitis, cystic fibrosis, autoim-
mune disorders, pancreatic tumors, and chronic
alcohol consumption.

Satistical analysis:

Statistical presentation and analysis of the
present study was conducted, using the mean,
standard deviation and chi-square test by SPSS
V.22.

Results

There is no significant difference between dia-
betic group and control group as regard to age
(years), HB (g/dl), bilirubin (mg/dl), ALT (u/l),
AST (u/l), S. albumin (g/dl) and urea (mg/dl), p-
value (0.053, 0.547, 0.173, 0.610, 0.610, 0.701
and 0.053). And there is a significant difference
between diabetic group and control group as regard
to creatinin (mg/dl), RBS (mg/dl), Hba ;¢ (%),
head (cm), body (cm) and tail (cm) (Table 1).

Table (1): Comparison between diabetic group and control
group as regard to age, Hemoglobin (HB), bilirubin,
ALT, AST, S. abumin, urea, creatinin, Random
Blood Sugar (RBS), HbA 1C, the size of head, body
and tail of pancress.

Range Mean*SD t-test p-value
Age (years):
Diabetes 40-65 54.75+6.69 3.811  0.053
Control 40-58 51.65+5.29
HB (g/dl):
Diabetes 9-12.8 10.67+1.04 0.364 0.547
Control 9-125 10.82+0.84
Bilirubin (mg/dl):
Diabetes 0.7-1 0.96+0.08 1884 0.173
Control 0.7-1 0.94%£0.10
ALT (u/l):
Diabetes 11-35 19.72t6.09 0261 0.610
Control 11-35 18.95+6.48
AST (u/l):
Diabetes 11-35 19.72t6.09 0261 0.610
Control 11-35 18.95+6.48
S Albumin (g/d!):
Diabetes 3-55 4.16+0.73 0.149 0.701
Control 355 4.23+0.72
Urea (mg/dl):
Diabetes 10-35 18.76+552 3.808 0.053
Control 13-35 21.45+6.16
Creatinin (mg/dl):
Diabetes 0.8-1.6 1.15+0.21 18.281 0.001*
Control 0811 0.94%£0.10
RBS (mg/dl):
Diabetes 180-330 234.98+34.16 302.239 0.001*
Control 80-120  100.70+9.80
HbA { _ (%):
Diabetes 6.3-8.2 7.02t0.42 271.424 0.001*
Control 45-6 5.31£0.44
Head (cm):
Diabetes 1.52-2.65 2.00+0.19 41.984 0.001*
Control 21-25  229+0.15
Body (cm):
Diabetes 0.8-1.25 1.05+0.13 101.787 0.001*
Control 1-16 1.39+0.18
Tail (cm):
Diabetes 0.74-1.13 0.94%0.09 276.060 0.001*
Control 11-15 1.33+0.12
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There isasignificant decrease in head, body
and tail size in diabetic group more than the control
group. Thereis no significant correlations between
diabetic group and control group as regard to sex
(Table 2).

Table (2): Comparison between diabetic group and control

group as regard to sex.

Sex Diabetic Control Total
Male:

N 41 10 51

% 41.0% 50.0% 42.5%
Female:

N 59 10 69

% 59.0% 50.0% 57.5%
Total:

N 100 20 120

% 100.0% 100.0% 100.0%
Chi-square:

X2 0.552

p-value 0.457

There are pancreatic head, body and tail size
decrease more significantly in the group on oral
hypoglycemic drugs than the group receiving oral
hypoglycemic drugs plusinsulin (Table 3).

Table (3): Comparison between oral hypoglycemic drugs and
oral hypoglycemic drugs + insulin treatment in
diabetic group as regard to pancreatic head, body

and tail size.
Range Mean*SD t-test p-value
Head (cm):
Ora 152-218 195+0.15 58.895 0.001*
Oral + Insulin  2.19-2.65 2.28+0.12
Body (cm):
Ora 0.8-1.25 1.03+0.12 17.883 0.001*
Oral + Insulin  0.94-1.25 1.17+0.07
Tail (cm):
Ord 0.74-1.13 0.94+0.09 4.454 0.037*

Oral + Insulin  0.89-1.1 0.99+0.05

Thereis anegative significant correlation be-
tween duration and pancreatic head, body and tail
sizein diabetic group (Table 4) and Figs. (1-3).

Table (4): Correlation between duration with pancreatic head,
body and tail size in diabetic group.

Duration
r p
Head -0.583 0.001*
Body -0.432 0.001*
Tail -0.692 0.001*
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Fig. (1): Correlation between duration with pancreatic head
sizein diabetic group.
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Fig. (2): Correlation between duration with pancreatic body
sizein diabetic group.
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Fig. (3): Correlation between duration with pancreatic tail
sizein diabetic group.

Discussion

In our study, there is a significant difference
between diabetic group and control group as regard
to head (cm), body (cm) and tail (cm). There are
pancresatic head, body and tail size decrease more
significantly in the group on ora hypoglycemic
drugs than the group receiving oral hypoglycemic
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drugs plusinsulin. There is a negative significant
correlation between duration and pancreatic head,
body and tail sizein diabetic group.

Agabi and Akhigbe, [5] reported that the pan-
creas Anteroposterior (AP) dimensions of diabetics
are significantly smaller than those of normal
control group. Longer duration of illness of DM
was also associated with smaller pancreatic body
and tail dimensions, while pancreas head dimension
was not significantly affected by the duration of
illness and that study was in agreement with our

study.

In the study of Goda et al., [6], diameters of
pancreas were greatly lower in type | DM than in
type Il and both were significantly lower than in
the normal group and this was in agreement with
the results of our study.

Regnell et al., [7], demonstrated that pancreas
of the type 1 diabetic patients was significantly
smaller than the pancreas of the nondiabetic sub-
jects, whereas the pancresas of the type |1 diabetics
was less reduced in size compared to the type 1
but still smaller than the pancreas of the control
group and this was in agreement with the results
of our study.

Basiratniaet a., [g] also noted asmaller pan-
creatic size in diabetics with a significant difference
in the pancreas head and body dimensionsin the
three groups; types |, 11 diabetes and controls. The
results showed that the mean diameters of head
and body of pancreasin patients with types | and
Il DM were significantly different from healthy
controls and this was in agreement with the results
of our study.

Skar et al., [9] have shown that smaller pancreas
size in diabetes may be due to atrophy of the
pancreas exocrine tissue, as well as adecreasein
the beta cell mass and this was in agreement with
the results of our study.

Khojaly et a., [11], alinear correlation was
done in order to assess these relationship between
the pancreatic size (head, body and tail) and dura-
tion of diabetes mellitusin order to investigate the
effect of these duration on the size of pancreas and
the results show significant strong inverse relation-
ship between the pancreatic size (head, body and
tail) and the duration of diabetes mellitus and this
was in agreement with the results of our study.

Garciaet al., [11], noted that Individuals with
T:DM and To,DM have reduced pancreas size in

comparison with control subjects and this also was
in agreement with the results of our study.

Virostko et a., [12], have suggested progres-
sively smaller pancreatic size with increased dura-
tion of DM (decline rate of 0.013cm®/kg per year)
and this was in agreement with the result of our

study.

Saisho et al., [13], Yagihashi, [14], reported that
there was significantly reduced size of pancreas
intype Il diabetes aswell as an irregular out line
of the pancreatic border and this was in agreement
with the result of our study.

Y agihashi, [14] reported that the major factors
for altered size and structure of the pancreasin
diabetic patients may be due: (1) Lack of insulin
action on the exocrine pancreas resulting in tissue
atrophy, asinsulin is a potent growth factor for the
exocrine pancreas (disruption of endocrine and
exocrine relationship); (11) There also emerges a
possibility that immune or inflammation mediated
damage might involve both endocrine and exocrine
tissues in diabetic patients, resulting in significant
parenchymal atrophy. (111) Excessive fat infiltration
might also result in replacement of acinar tissues
intype |l diabetic patients, with resultant loss of
pancreas volume.

Conclusion:

» The pancreas size of diabeticsis significantly
smaller than those of normal control group.

* Intype Il diabetes, longer duration of illness was
associated with smaller pancreas head, body and
tail size.

* The pancreatic head, body and tail size decrease
more significantly in the group on oral hypogly-
cemic drugs than the group receiving oral hy-
poglycemic drugs plus insulin.

Recommendations:

* It isrecommended that pancreas size measure-
ments should be included as screening parameters
for suspected cases of DM while fasting blood
sugar test should be requested for incidental cases
of reduced pancreas dimensions noted on sonog-
raphy.

* It isrecommended also that the size of pancreas
may be taken as a possible predictor factor to
shift to insulin faraway in controlling diabetes.
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