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PECULIARITIES OF DEVELOPMENT OF FREE-RADICAL PROCESSES IN PATIENTS WITH
PSEUDOCYST OF THE PANCREAS DEPENDING ON THE DEGREE OF THEIR FORMATION

Abstract. The aim. Improving the results of surgical treatment of patients with pseudocysts of the
pancreas by conducting a comparative analysis of the development of free radical processes in the body
depending on the degree of formation of pseudocysts of the pancreas .Materials and methods. The
analysis of examination and treatment of 101 patients was performed. All patients with SCl were divided
into 2 clinical groups - the main and the comparison group. The main group includes 39 (48.43%)
patients who were treated in the surgical department of the city clinical hospital Ne17 from 2015 to
2020. The comparison group included 62 (51.57%) patients who in the period 2009 In 2014, traditional
medical and diagnostic tactics were used. Results and discussion. A comparative analysis of the
peculiarities of the development of free radical processes of the organism depending on the degree of
formation of the pseudocyst of the pancreas. Conclusions. The value of glutathione reductase and
malonic dialdehyde (MDA) at different degrees of cyst wall formation was established. It has been
observed that the toxic effect of free radical oxidation products helps to maintain the inflammatory

reaction and tissue ischemia in patients with unformed pseudocysts of the pancreas.
Key words: pancreatic pseudocysts, glutathione, malonic dialdehyde, free radical oxidation.

Pseudocysts of the pancreas are the most
common variant of local complications of acute
pancreatitis, accounting for 50-92% in destructive
forms [1, 2]. In 81% of cases, pseudocysts have a
complicated course [3]. This is due to insufficiently
developed diagnosis and lack of criteria for
choosing tactics of treatment of these patients.
The question of treatment of patients with
pseudocysts of the pancreas is considered
complex and unresolved [4]. Traditionally,
patients with pseudocysts of the pancreas use
waiting tactics [5], but it is during this time there
are life-threatening complications [6] in the form
of suppuration of the cyst, bleeding, violation of
the integrity of the cyst wall, compression of
hollow organs, gastric obstruction tract and portal
hypertension [7].

The aim of the work is to study the peculiarities
of the development of free radical processes of
the organism depending on the degree of
formation of the pseudocyst of the pancreas.

Materials and methods of research. The
analysis of examination and treatment of 101
patients was performed. All patients with SCl were

divided into 2 clinical groups - the main and the
comparison group. The main group includes 39
(48.43%) patients who were treated in the surgical
department of the city clinical hospital Ne17 from
2015 to 2020. The comparison group included 62
(51.57%) patients who in the period 2009- In 2014,
traditional medical and diagnostic tactics were
used. To conduct a comparative analysis and
obtain more reliable results of the study, a control
group consisting of 25 conditionally healthy
examined volunteers, residents of the Kharkiv
region, was additionally introduced. Groups of
patients were representative by sex, age, baseline
clinical and laboratory parameters. The
localization and average size of the pseudocyst are
presented in table. 1.

The set of diagnostic measures included
fibroesophagogastroduodenoscopy (FEGDS),
ultrasound (US), computed tomography (CT),
endoscopic retrograde cholangiopancreatography
(ERCP), as well as biochemical examination of
cysts. Diagnosis of the disease was performed on
the clinical symptom complex, according to
instrumental and laboratory tests. Studies in
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Table 1
Localization and average size of pseudocysts of the pancreas (M % o)
Indicator Localization of pseudocysts in the pancreas
Head Body | Body-Tail | Tail
Number of patients 30 4 10 32
The average size of the pseudocyst, mm | 44,815,6 45,249,8 55,4+9,8 66,119,4

patients were performed with informed consent
in accordance with the ethical standards
regulated by the Declaration of Helsinki in 2000.
The content (MDA) in mmol / | was evaluated by
color reaction with 2-thiobarbituric acid in the
presence of trichloroacetic acid by the method of
ID Steel (1977). The glutathione content was
determined in mmol /| by the method of S. Sedlak,
R. Lindsey (1968). The activity of glutathione
reductase was evaluated (in mmol / h e |) by its
ability to oxidize NADPH at a wavelength of 340
nm E. Racker (1955). The activity of glucose-6-
phosphate dehydrogenase (in umol / h e |) was
evaluated according to the method of Yu.Ya.
Zechariah. The uric acid content (in umol / I) was
determined by the method of G. Oteta et al.
(1976).

The results of the study and their discussion.
In order to identify the clinical features of
pseudocysts of the pancreas of varying degrees of
formation and their complications, we conducted
a comparative assessment of the symptoms

observed in patients seeking medical attention
(Tab. 2).

The presence of any of these symptoms, taking
into account the anamnestic data on the episode
of acute pancreatitis was an indication for
diagnostic measures to clarify the diagnosis. All
patients with pseudocysts of the pancreas
underwent esophagogastroduodenoscopy
(EGDS).  Extrahepatic  portal hypertension
syndrome, which was detected in 10 (15.4%)
patients, was manifested by varicose veins of the
stomach and esophagus, and in 4 cases - ascites.
The reason for this was the compression of the
veins of the portal system by a cyst, as well as
thrombosis of the splenic artery in unformed
pseudocysts (SA Starostin, 1999). In 4 (6.15%)
patients during ERCP biliary hypertension was
detected, of which two (3.08%) patients had
mechanical jaundice. Compression deformation
of the lumen of the stomach and duodenum of
varying severity was observed in 47 (50.8%)
patients with pseudocysts of the pancreas.

Table 2
Frequency of clinical symptoms in pseudocysts of the pancreas
The studied Unformed Formed Purulent )
sign pseudocysts (n=45) | pseudocysts (n=39) | pseudocysts (n=6) X P
Pain 39 (96,67%) 36 (89,67%) 6 (100%) 1,689 | 0,430
Nausea 14 (46,67%) 13 (44,83%) 3 (50%) 0,059 | 0,971
Vomit 7 (23,33%) 3(10,35%) 1(16,67%) 1,770 | 0,413
Jaundice 3 (10%) 0 1(16,67%) 0,56 0,613
Subfebrile 11 (36,67%) 4 (13,79%) 5 (83,33%) 12,196 | 0,002
Table 3

Endoscopic picture of the mucous membrane of the stomach and duodenum in postnecrotic
pseudocysts of the pancreas

The nature of the pathology Unformed Formed x> p
pseudocysts (n=45) | pseudocysts (n=39)

Erythema of the gastric mucosa 45 (100%) 36 (86,67%) 10,824 | 0,001
Swelling of the gastric mucosa 18 (51,43%) 7 (23,33%) 4,266 | 0,039
Cyanosis of the mucous membrane 11 (31,43%) 3 (10%) 3,213 | 0,073
Erosion of the stomach 6 (17,14%) 3 (10%) 0,222 | 0,638
Duodenitis 34 (97,14%) 20 (66,67%) 8,614 | 0,003
Papillitis 13 (37,14%) 3 (10%) 5,034 | 0,025
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Irrespective of localization at the size of a
pseudocyst of a pancreas more than 45 mm (19
patients) at all patients deformation of a gleam of
a stomach due to its compression from outside,
explosion of a back wall of a stomach, a
hyperplasia of folds of a stomach, deformation of
a bulb and narrowing of a descending branch of a
duodenum was defined. Changes in the mucous
membrane in the areas adjacent to the cyst, had
differences depending on the formation of the
pseudocyst, and are presented in table. 3.

The study convincingly demonstrated the
importance of functional and morphological
changes in the stomach and duodenum, which
revealed endoscopic methods in the pseudocysts
of the pancreas. It was found that the processes
of free radical evaluation are more intense in
unformed pseudocysts of the pancreas, as
evidenced by an increase in MDA in blood plasma
and erythrocytes than in groups of people with
formed pseudocysts, also in control. It was found
that the activity of glutathione reductase in the
blood was lowest in people with unformed
postnecrotic cysts of the pancreas. There was also
significant use of the activity of G-6-FDG - the main
cycle of the enzyme pentose phosphates, which
catalyzes the formation of reduced equivalents in
unformed pseudocysts of pancreatic debt due to
the formed pseudocysts of the pancreas. There
was an inverse correlation between the content of
malonic  dialdehyde and glutathione in
erythrocytes (Spearman correlation coefficient r =
- 896, p <0,01). Thus, the intensification of lipid
peroxidation processes in unformed pseudocysts
of the pancreas occurs against the background of
the formation of such components of the
endogenous antioxidant system as glutathione
and glutathione reductase.

Conclusions. The studied indicators can serve
as markers in determining the optimal timing of
the formation of the physical strength of the
pseudocyst wall, sufficient for the imposition of a
cystodegestive anastomosis. Blood glutathione

reductase activity was lowest (r = 0.883; p <0.05)
in patients with unformed postnecrotic pancreatic
cysts, regardless of the thickness of the cyst wall,
because it indicates that the cyst wall is not strong
enough.

In order to predict infection of the
cystodegestive anastomosis area, it is possible to
use the determination of G-6-FDG activity,
glutathione reductase and glutathione indicators
as markers of prognosis of early postoperative
complications.
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