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Abstract

Introduction: According to the literature exocrine pancreatic insufficiency is relatively common among patients with diabetes
mellitus (DM). Pseudocysts are the most common cystic lesions and may be formed in the setting of acute or chronic pancreatitis.
However, whether DM is involved or not in pancreatic cyst formation is still not well established.

Aim: To investigate the frequency and risk factors of cystic lesions in diabetic patients.

Material and methods: One hundred and sixty-one patients with DM, with no previous history of pancreatic diseases, were
prospectively included in the study. Endosonography followed by fine needle aspiration biopsy was then performed.

Results: Finally, 33 of 161 patients (20.5%) were recognized with cystic lesions of the pancreas. Among them 5 patients
were classified as cystic neoplasms, and 28 as pseudocysts. In the group of patients with pseudocysts, cystic lesions were sig-
nificantly more prevalent in individuals with DM lasting less than 3 years. Prevalence of cystic lesions was significantly higher
in metformin users in comparison to other diabetic patients (p < 0.05). Cystic lesions were more frequent in patients above
50 years of age (p < 0.05).

Conclusions: The prevalence of cystic lesions in the diabetic population is higher than in the general population. DM seems
to play a major role in the process of cyst development, especially in patients without previous history of pancreatitis. Higher
prevalence of cystic lesions in early diabetes seems to be the first stage of pancreatic injury. The exact role of diabetes duration

and type of treatment should be established.

Introduction

In recent years, there have been reports regarding
the problem of risk of accompanying pancreatic diseas-
es of different nature in patients with diagnosed dia-
betes [1-4]. However, the influence of diabetes on the
possibility of pancreatic lesions, which hypothetically
may have cancer potential, is still not fully known. The
pathophysiology of this issue is quite complex. Studies
carried out in recent years in the population of diabetic
patients provide evidence for consequences that are not
only morphological changes in the organ itself, but also
disorders of exocrine function, which in recent years
have been called diabetic exocrine pancreatopathy [5, 6].

At present, thanks to the progress made in med-
ical imaging, an upward trend in the detection of fo-
cal changes in the pancreas is observed [7]. It is also
associated with a certain chance to detect potential
neoplastic lesions at the earliest possible stage — which

could affect the patient’s prognosis. In recent years, en-
doscopic ultrasonography (EUS) has been considered
the most sensitive method to detect even small focal
pancreatic lesions [8]. Additionally, EUS enables the col-
lection of material for analysis (histological, cytological
or biochemical) of suspected lesions. The results ob-
tained determine the further management of the pa-
tient [9, 10].

It is estimated that the occurrence of cystic changes
in the pancreas detected in imaging findings based on
different studies in the general population is from 1.2%
to 19% [10, 11]. To date, only a few epidemiological
studies have been published which aimed to determine
the frequency of cystic lesions in the pancreas in pa-
tients with diabetes and the incidence of diabetes in
patients with cystic lesions in the pancreas [11].

The studies published so far also do not indicate
a specific factor responsible for the formation of these
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lesions in the population of people with diabetes. How-
ever, there is an increased presence of cystic lesions
in the elderly, with high body mass index (BMI) and
a history of diabetes mellitus (DM) [11, 12].

Even accidentally detected single pancreatic cysts
may constitute changes with potential cancer growth
and be associated with an increased risk of cancer in
patients under 65 [13-15]. In addition, most studies in-
dicate an increased risk of pancreatic cancer in patients
with diagnosed diabetes, especially type 2 [16, 17].

Aim

The aim of the study was to determine the frequen-
cy and nature of pancreatic focal lesions occurring in
patients with diabetes, taking into consideration poten-
tial risk factors.

Material and methods

The research was carried out in the Department of
Gastrology of the Central Clinical Hospital of the Minis-
try of Interior in Warsaw. 161 patients with already di-
agnosed diabetes mellitus type 2 were included in the
prospective study. Every individual qualified for the study
had EUS examination. Particular focus was on potential
presence of pancreatic lesions, both cystic and solid. In
selected cases, due to indications, endoscopic biopsy
was performed. Endosonography was performed using
Pentax and Fujinon instruments. All examinations were
conducted by two expert endoscopists. 76 women (mean
age: 63) and 85 men (mean age: 61) belonged to the
research group. The youngest patient was 20 and the
oldest 88 years old (Table I). In addition, the literature re-
ports a noticeably higher incidence of pancreatic lesions
in patients over 50 years of age; therefore we chose this
age limit to study the incidence of lesions, proving it.

None of them had previous disorders of the pancreas
in medical history. The exclusion criterion was chron-
ic pancreatitis, diagnosed while conducting the study.
Age and time of diabetes mellitus were included in the
data analysis. Control subjects were investigated with

regard to the time of the disease — lasting less than
36 months, or lasting more than 36 months. The analysis,
which aimed to define the influence of the application of
the particular treatment specific to diabetes (metformin,
insulin, diet) on the risk of occurrence of focal lesions
in the pancreas, was conducted in the examined group.

Results

In the examined group of 161 patients, 33 patients
were found to have at least one cystic lesion of the pan-
creas (20.5%). Based on detailed analysis of the mate-
rial, 5 (3.1%) cystic neoplasms and 28 (17.4%) pseudo-
cysts were differentiated from 33 patients (Table I).

We did not confirm a statistically significant differ-
ence in the occurrence of pseudocysts in groups of pa-
tients with short-term and long-term diabetes (16 vs.
12 patients; p > 0.05) (Table IlI).

The calculations showed a statistically significant
difference (p < 0.05) in relation to the occurrence of
pseudocysts in metformin-using or non-using individ-
uals. The frequency of these changes was significantly

Table I. Demographics

Population of patients N (%)
Gender:

Female 76 (47.2)

Male 85 (52.8)
Age:

Mean 62

< 50 years old 25 (15.5)

>50 years old 136 (84.5)
Diabetes:

Short-term 41 (25.5)

Long-term 48 (29.8)

Table Il. Type of cystic lesions in the studied population and age of patients with cystic lesions (n = 161)

Parameter

Results

Number of patients with recognized cystic lesions

33 (20.5%)

Number of patients with recognized pseudocysts

28 (17.4%)

Number of patients with recognized cystic tumors — IPMN

5 (3.1%)

Solid tumor — adenocarcinoma

1(0.6%)

Incidence of cystic lesions in patients above 50 years of age

32 (19.9%) p = 0.0001

Incidence of cystic lesions in patients under 50 years of age

1(0.6%)
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Table IIl. Time from diagnosis of diabetes and incidence of pseudocysts

Parameter

DM lasting less than 36 months

DM lasting more than 36 months

Number of patients with recognized pseudocysts

16 patients

12 patients

P-value

> 0.05

Table IV. Prevalence of pseudocysts in the group of persons treated with metformin and in the group of persons

not treated with metformin

Type of treatment

Metformin users

Non-metformin users

Number of patients with recognized pseudocysts

20 patients

8 patients

P-value

higher in metformin users (71.4%) compared to the
non-users (28.6%) (Table 1V).

We observed a significantly higher incidence of cystic
lesions in patients above 50 years of age (p = 0.0001).

Five lesions (3.1% of the studied population) of in-
traductal papillary mucinous neoplasia (IPMN) were
diagnosed. Each case of IPMN was confirmed by endo-
scopic biopsy with subsequent analysis of the collect-
ed material (histopathological, cytological and bioche-
mical).

Among patients only one solid lesion was diagnosed,
which was 0.6% of the studied population. After endo-
scopic biopsy it was diagnosed as adenocarcinoma G2.

Discussion

In the last decade there have been reports that
new onset diabetes can be a prediction factor up to
12 months ahead of developing pancreatic cancer. The
concept of new onset diabetes is understood differ-
ently and different time criteria (from 12 months to
36 months) are adopted [18, 19]. In our study based
on reports from Illés et al. we assumed the time of
36 months from the moment of diagnosis of diabetes
mellitus — as a period that may include the range in
which it is possible to detect early lesions with potential
risk of malignant transformation [20].

In the course of our study, our attention was partic-
ularly focused on the detection of solid lesions in pa-
tients with new onset diagnosed diabetes. However, we
noted all changes (solid and cystic), and in selected cas-
es we determined their character in endoscopic biopsy.

In our material we found only one solid lesion,
which we recognized from the biopsy as adenocarci-
noma G2.

What was surprising for us was the high frequency
of cystic lesions, which may depend on the diagnosis
available among them: 28 (17.4%) pseudocysts and
5 (3.1%) cystic tumors. Based on the endoscopic biopsy
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performed, in each of the 5 cases of suspected cystic
tumors IPMN was diagnosed, considering biochemical,
cytological and histological analysis.

Referring to the results obtained in our study, the
incidence of cystic lesions in the examined population
was significantly higher in patients over 50 years old.
This observation is consistent with a study, published
in 2019, on a large population (10 987) of patients who
underwent magnetic resonanace imaging (MRI) for rea-
sons other than pancreatic disease [21]. In this research,
similarly to ours, a strong relationship between the in-
cidence of cystic lesions in the pancreas and the age
of patients was observed. What is worth mentioning is
the significantly smaller percentage of cystic lesions in
the pancreas found in MRI in the studied population,
reaching 1.93% compared to the population studied in
our research, where this percentage was 20.5% in total.
Comparison of “increased risk cystic lesions” defined by
Sun et al. seems interesting as in our understanding it
could be interpreted as the presence of cystic tumor. In
the study conducted on the Asian population [21] the
percentage of high risk cystic lesions was described as
0.12%, while in the group of patients in our analysis it
was 3.1%.

Regarding the differences between populations,
the methodology of both diagnostic imaging (EUS vs.
MRI) and the qualification of the patients (in our study
they were patients only with diabetes) it should be
considered whether the fact of diagnosed diabetes is
not essential in explaining the significantly higher per-
centage of patients with cystic lesions in the pancreas
in the group we studied. Conceivably this may explain
the recently recognized condition called “diabetic exo-
crine pancreatopathy” which is associated with various
non-specific morphological changes in the pancreas
which require further testing and defining specific di-
agnostic criteria.
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Diabetes mellitus is associated with increased risk
of tumors, particularly of the gastrointestinal tract
[22]. It is noteworthy that in 71.4% of patients using
metformin in our study cystic lesions were detected.
Metformin administered to diabetic patients in many
scientific publications has been presented as a che-
mopreventive factor of cancer in the pancreas, colon
or liver [23, 24]. However, in recent years there have
been studies showing that metformin does not reduce
the risk of gastrointestinal cancers [25]. Analyzing data
from observations of over 37,000 people treated with
metformin, the results prove that the use of metformin
does not reduce the risk of gastrointestinal cancer.
Moreover, a higher risk of pancreatic cancer was ob-
served in the group of patients using metformin with
insulin and in women using metformin [25].

The results of our study revealing an increased risk
of pseudocysts in people taking metformin pose further
questions about the influence of this drug on the devel-
opment of various types of lesions (proinflammatory
and potentially cancerous) in the pancreas.

Our analysis is the next one suggesting that diabe-
tes seems to play an overriding role in the development
of cystic lesions in the pancreas, which may become
part of the recently described disease unit called dia-
betic pancreatopathy [26]. This should not, of course,
relieve us from oncological vigilance in the case of cystic
lesions (especially cystic tumors) in patients with diabe-
tes and other high-risk factors.

Early detection of both cystic and solid lesions by
means of EUS and FNA-EUS (endoscopic ultrasonog-
raphy-guided fine-needle aspiration), in patients with
new-onset diabetes, may be a first diagnostic stage of
these clinically unpredictable findings. Thorough se-
lection and identification of patients with risk factors
for developing pancreatic neoplasms gives rise to the
creation of the most precise screening model, which
would identify early stages of cystic and solid pancre-
atic tumors.

Research evidence in the area of cystic lesions in
patients with diabetes is scarce. Our study raises both
this topic and the issue of types of lesions encountered.
What is more, a strong emphasis was put on the occur-
rence of cystic lesions, the manner of which was pre-
ceded only by a handful of scientific papers.

Noteworthy is also the carefully selected research
group, which consisted of patients with diabetes, with
no medical history of pancreatic disease, all of whom
underwent EUS and FNA-EUS.

Conclusions

Cystic lesions in the pancreas in patients with dia-
betes occur more frequently than in the general popu-

lation. Diabetes itself can play a major role in the path-
omechanism of cyst formation, particularly in cases of
patients with no prior pancreatic disorders. The devel-
opment of cystic lesions in diabetic patients may be
the first stage of the broadly understood process called
diabetic pancreatopathy. Further research is essential to
determine the frequency of focal cystic and solid lesions
within the pancreas in patients with diabetes and the
potential impact of drugs on their development.
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