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INTRODUCTION

Pancreatitis is one of the most common diseases of the
gastrointestinal tract, and the main reason for the hospitalization
amongst all gastrointestinal disorders all over the World [Crockett
S.D., et al., 2018; Peery A.F., et al., 2015]. The incidence of both
acute [Staudacher J.J., et al., 2017; lkeura T., et al., 2017; Youn G.J.,
et al., 2017] and chronic [Kleeff J., et al., 2017; Cote G.A., et al.,
2011] pancreatitis is increasing every year. Despite accurate
incidence of pancreatitis in Lithuania is not known, high alcohol
consumption level made acute (AP) or chronic pancreatitis (CP), as
well as their complications, one of the most frequent diagnoses
among L.ithuanians.

Majority of AP cases (about 80 percent) are mild, requiring only
symptomatic treatment, and patients become well in one — two
weeks. Far more attention is paid to a moderately severe or severe
AP that is characterized by the necrosis of the pancreatic
parenchyma, edema and / or necrosis of the surrounding tissues,
systemic inflammatory response syndrome, and organ dysfunction.
In case an organ dysfunction lasts longer than 48 hours, the mortality
rate reaches as much as 50 percent [UK Guidelines for the
Management of Acute Pancreatitis, 2005], if it lasts longer than 7
days — the mortality increases by 33 percent more [Atasoy C., et al.,
2006; Romagnuolo J., et al., 2016]. Because of quick remission,
patients with a mild AP are paid little attention to, they are rarely
followed afterwards, and changes in case of a mild AP are not that
well examined compared to those in case of a severe AP.

Chronic pancreatitis (CP) is still a challenge in clinical practice.
Fibrosis of pancreatic parenchyma that develops in case of a chronic
process irreversibly damages both exocrine and endocrine pancreatic
functions, and consequently health related quality of life.
Unfortunately, despite improving diagnostic tools, early stages of CP
are still a challenge to diagnose. And only later, stages of the disease
have characteristic signs to diagnose a definite CP.



Anatomic localization of pancreas is the reason why its
inflammation is associated with various complications, one of which
is a disturbance in portal venous system blood flow. For a long time,
portal vein thrombosis (PVT) was known to be a complication of CP,
especially when acute episodes of CP repeat frequently or cyst in the
tail of the pancreas forms. Severe acute pancreatitis, especially
necrotizing, is noticed to be associated with acute PVT as well.
Recent medical literature presented several cases when even mild
acute pancreatitis was associated with a clinically insignificant PVT
only visible in radiological images. After symptoms of AP resolved,
recanalization of a portal vein lumen was spontaneous. Though
information about the PVT pathophysiology was insufficient for a
long time, recent studies claim the etiology to be multifactorial:
Virchow triad is the key to PVT formation. Despite new conditions
associated with a hypercoagulation are being found (as many as 60
percent of all PVT cases are related to myeloproliferative
conditions), only few studies paid attention to the other part of
Virchow triad — stasis and blood flow changes in the vessel. Portal
venous velocities, measured using a Doppler ultrasonography, are
well documented among healthy individuals; however, results are
not homogeneous and vary a lot. There is much less information
about the changes in a blood flow during the AP or CP. Portal
venous Vvelocities and their changes during the pancreatic
inflammation have not been assessed at all. It remains unclear
whether mild acute pancreatitis or chronic pancreatitis (without
exacerbation) have any noticeable influence on the blood flow in
portal venous system — turbulent blood flow, decrease in portal
velocities or formation of thrombi near the vascular wall.

1.1. AIM OF THE STUDY

The aim of this study is to assess changes in portal venous velocities
in case of a chronic pancreatitis and mild acute pancreatitis
compared to healthy individuals.



1.2. OBJECTIVES OF THE STUDY

1. To determine parameters of portal venous velocities in
healthy adult individuals;

2. To assess parameters of portal venous velocities in adult
patients diagnosed with a chronic pancreatitis (not in an
acute phase);

3. To assess parameters of portal venous velocities in adult
patients diagnosed with a mild acute pancreatitis;

4. To evaluate demographic factors that influence changes in
portal wvenous velocities in case of a pancreatic
inflammation;

5. To determine the association between laboratory
biochemical and coagulation markers and portal venous
velocities in case of a pancreatic inflammation.

1.3. RELEVANCE AND SCIENTIFIC NOVELTY OF THE
RESEARCH

During the research, portal venous velocities of healthy Lithuanians
were evaluated, as well as changes in portal venous velocities at the
time of a chronic or mild acute pancreatitis.

First of all, normal values of portal venous velocities in
Lithuanian population were established for the first time, and results
were compared to the ones obtained by foreign authors. Secondly,
portal venous velocities have never been assessed during a chronic or
mild acute pancreatitis. Many researchers assessed the lumen of the
portal vein or formation of a thrombus in case of CP or mild AP;
however, subtle or early changes in velocities were never measured.
Retrospective and prospective studies noticed that the risk of portal
vein thrombosis in case of a CP increases when acute episodes repeat
frequently or cyst in the pancreatic tail forms. This research is the
first to measure velocities in the portal system for patients with a CP,
and evaluate whether these changes are noticeable and would help to
foresee portal vein thrombosis.



Portal venous velocities were measured in the case of a mild AP
as well, and it was done for the first time. As with a CP, diameter or
formation of thrombus, risk factors for portal vein thrombosis in case
of AP were studied in many researches earlier; however, this is the
first study to include mild AP cases exclusively and to measure
detailed velocities at the time of acute phase and 6 months later to
evaluate if AP has any effect on portal venous velocities.

2. MATERIALS AND METHODS
2.1. PLAN OF THE STUDY

Considering the aim and objectives of the study, programme of this
scientific work was composed at the beginning of the research:

1. Literature review; research protocol and other documentation
required for the research were prepared; approval to perform
the research from the Lithuanian Bioethics Committee was
received.

2. Selection of participants based on the chosen inclusion
criteria, differentiation to the three study groups.

3. Abdominal Doppler ultrasonography was performed to
evaluate a blood flow of the portal vein and its branches,
hepatic artery and hepatic vein:

a) Healthy individuals — control group;

b) Participants with a mild acute pancreatitis;

¢) Participants with a chronic pancreatitis (with no signs
and symptoms of an exacerbation).

4. Follow-up abdominal Doppler ultrasonography was
performed after three months evaluating blood flow of the
portal vein and its branches, hepatic artery and vein.

5.  Follow-up abdominal Doppler ultrasonography after six
months evaluating blood flow of the portal vein and its
branches, hepatic artery and vein.



6. Data handling and statistical analysis; evaluation of factors
related to changes in the portal venous velocities.

2.2. MATERIAL AND METHODS

This scientific work was conducted since May 2015 to April 2018 in
Vilnius University Hospital Santaros Clinics, Centre of Hepatology,
Gastroenterology and Dietetics, Department of Hepatology and
Gastroenterology. The local Lithuanian Bioethics Committee
approved protocol of this study (No 158200-15-774-291) (03 05
2015), an individual informed consent form was read and signed by
each of study participants prior to the inclusion to the research. The
ethical principles of the Declaration of Helsinki for medical research
involving human subjects were fulfilled.

103 individuals participated in the study, data of 71 participants
were used in the final analysis, and all of them were examined three
times. All participants were divided into three groups: patients
diagnosed with a mild acute pancreatitis (50 individuals at the
beginning of the study); patients diagnosed with a chronic
pancreatitis (35); and healthy individuals (18). Data were analyzed
twice: initial analysis included data of 44 participants with an acute
pancreatitis, 30 — with a chronic pancreatitis, and 16 healthy
participants. Second and final analysis included 29 acute pancreatitis
patients, 26 participants with a chronic pancreatitis, and 16 healthy
individuals.

2.3. STUDY GROUPS

All participants met the defined inclusion criteria:
1. Acute pancreatitis group:
e Acute pancreatitis diagnosed;
e Mild acute pancreatitis based on the Revised Atlanta
Classification;
e Individuals from 18 to 80 years of age;



Patients who agreed to participate in the study and signed
the informed consent form;

No cardiovascular or coagulation disorders diagnosed
earlier based on a medical documentation.

Chronic pancreatitis group:

Chronic pancreatitis diagnosed;

No signs and symptoms of cholangitis and exacerbation
of pancreatic inflammation;

Patients hospitalized to the Department of Hepatology
and Gastroenterology to replace the stent of a common
bile duct or a pancreatic duct;

Individuals from 18 to 80 years of age;

Patients who agreed to participate in the study and signed
the informed consent form;

No cardiovascular or coagulation disorders diagnosed
earlier based on a medical documentation.

Control group:

Individuals with no signs and symptoms of an acute and
chronic pancreatitis;

No events of acute pancreatitis in a history;

Individuals from 18 to 80 years of age;

Patients who agreed to participate in the study and signed
the informed consent form;

No cardiovascular or coagulation disorders diagnosed
earlier based on a medical documentation.

Exclusion criteria:

Liver disease and/or its complications;

Myeloproliferative disorder;

Oncologic condition at the present or earlier;
Cardiovascular disease;

Coagulation disorder;

Individuals younger than 18 and older than 80 years of age.
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Acute pancreatitis group. Initially, at the beginning of the study,
50 participants were included in this group. All of them were
hospitalized for the thorough diagnostical examination and treatment
to the Department of Hepatology and Gastroenterology of Santaros
Clinics. During the course of the study, 6 patients were excluded
from the initial data analysis because of a liver fibrosis observed on
an ultrasound examination; 15 more (21 patients in general) — from
the final data analysis as they missed the second or third follow-up
visits. Data of 44 patients were used for data analysis, 38 (86,4%)
cases of acute pancreatitis were of metabolic (alcohol induced)
origin. Based on the criteria established by the International
Association of Pancreatology and American Pancreatic Association,
acute pancreatitis was diagnosed if it met two out of three criteria:

e Clinical — upper abdominal pain;

e Laboratory parameters — serum lipase or amylase three times
greater than the upper limit of normal;

o Characteristic radiologic findings (CT, MRI, ultrasound).

Based on the Revised Atlanta classification, all cases of acute
pancreatitis, treated in the Department of Hepatology and
Gastroenterology, are classified into three severity levels [Banks
P.A, etal., 2013]:

e Mild — absence of organ failure and local or systemic
complications;

e Moderately severe — transient organ failure (lasting less than
48 hours) and/or local or systemic complications;

e Severe — persistent organ failure (lasting longer than 48
hours).

This scientific research included only patients diagnosed with a
mild acute pancreatitis. Severe acute pancreatitis, especially
necrotizing pancreatitis, is a well known risk factor for a portal vein
thrombosis, there are a lot of retrospective and prospective studies
proving the fact. Nevertheless, mild acute pancreatitis comprises
majority of all acute pancreatitis cases. Still, there are no studies
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assessing whether mild acute pancreatitis influences blood flow in
the portal vein and its branches. Therefore, only patients diagnosed
with a mild acute pancreatitis and treated in the Department of
Gastroenterology and Hepatology in the acute phase of the disease
were chosen for the study. All participants were treated in the in-
patient department for 5 to 7 days with the fluid therapy (5 ml/kg/per
day of intravenous Ringer and / or 0,9 percent sodium chloride
solution in the first day of hospitalization (speed of infusion — 200-
300 ml per hour), decreasing to 1,5 liters per day at the end of
hospitalization), pancreatic enzyme replacement therapy, analgetics
(non-steroidal anti-inflammatory drugs), and diet. Generally,
anticoagulants are not a part of the treatment algorithm, therefore,
none of the participants, diagnosed with an acute pancreatitis
received any anticoagulants.

Chronic pancreatitis group. In the beggining of the study, 35
patients, who were hospitalized in Santaros Clinics Department of
Hepatology and Gastroenterology for the planned replacement of the
stent in a pancreatic or common bile ducts, were included into this
study. Patients with any signs or symptoms of an acute disease were
excluded from the study. During the research course, 9 patients were
excluded from the further examination and data analysis: data of 30
patients were used in the initial diagnosis (due to aliver fibrosis ant
breast cancer in anamnesis, 5 patients were excluded from the study
in the first stage), later 4 more participants were excluded (ones who
missed the second or third appointments). Data of 26 chronic
pancreatitis patients were used in the final analysis. Diagnosis of a
chronic pancreatitis was established earlier, not when the patient was
included into the study or at the time of associated hospitalization.
Only patients who were diagnosed with a definite chronic
pancreatitis based on the diagnostic radiologic algorithm, proposed
by the American Pancreatic Association, were included in the study:
pancreatic calcification and/or moderately or severely expressed
morphologic pancreatic changes.
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Moderately expressed morphologic changes of the pancreas — two
or more comfirmed criteria:

e Enlarged main duct (2-4mm);

e Enlarged pancreas;

e Heterogeneous pancreatic parenchyma;

e Irregular pancreatic ducts;

e Increased echogeneity of the main duct wall;

e Pancreatic cavities (<10mm);

e Irregular contour of the head/body of the pancreas.

All patients had symptoms and etiologic factors characteristic of a
chronic pancreatitis as well: acute pancreatitis in a history, heavy
alcohol consumption in a history, abdominal pain, steatorrhea
decreasing after a pancreatic enzyme replacement therapy and
others.

Participants were hospitalized in the Department of Hepatology
and Gastroenterology from 3 to 5 days. Abdominal utrasound was
performed and blood samples taken during the first 24 hours of
hospitalization. Planned general anesthesia and endoscopic
retrograde cholangiography for the stent replacement procedure was
performed on the second day of hospitalization, therefore, did not
interferre with the research. Following the procedure, patients were
given an intraveous fluid therapy and analgetics if needed.

Control group - healthy participants. 18 volunteers
composed the control group. After reading and signing the informed
consent form, they were invited to participate in the scientific study.
In order to keep with the inclusion and exclusion criteria, all
participants were thoroughly examined. Detailed anamnesis was
collected and all medical documentation of each participant
reviewed, after which one participant was excluded from the
research (thyroid cancer in anamnesis). Thorough examination
included: measuring arterial blood preasure and heart rate,
abdominal palpation, examining leg veins and peripheral edemas.
Abdominal ultrasound was performed to measure liver size and
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structure, size and contour of the gallblader, as well as structure of
the pancreas, its size, structure and integrity of the pancreatic duct,
abdominal lymphnodes for lymphadenopathy. After abdominal
ultrasonography, one patient was excluded from the study due to
gallblader stones. Blood samples were taken for biochemical
analysis in order to evaluate medical state of volunteers:
concentrations of unconjugated and conjugated bilirubin, alanine
transaminase, aspartate transaminase, alkaline phosphatase, gama
glutamattranspherase and glucose, and lipidogram. Therefore, 16
healthy individuals were finally included into the final examination
and data analysis as a control group.

2.4.STUDY COURSE

All participants were introduced with the course of the research and
the concent to participate in the study was received. This study was
composed of three stages separated by three months interval each.

During the first examination, venous blood samples were taken
for each participant to perform complete blood count, biochemical
and coagulation tests. For patients diagnosed with an acute and
chronic pancreatitis, starving blood samples were taken in the
Department of Hepatology and Gastroenterology during the first 24
hours of hospitalization by the nurse in the blood — sampling room
during the venipuncture. Healthy participants’ blood samples were
taken in the morning in the blood — sampling room in the Centre of
Laboratory Medicine of Santaros Clinics. At the same day,
participant’s height, weight and body mass index, arterial blood
pressure and heart rate were measured. Abdominal Doppler
ultrasonography was performed for each participant at the same day.
Examined in detail were pancreatic parenchyma, liver vessels and
their velocities. 90 participants took part in the initial examination,
demographic, laboratory and ultrasound results were used in the
initial data analysis.

The second examination was performed after three months.
Abdominal Doppler ultrasonography was performed. After three
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more months — thus, six months after the inclusion to the study —
participants were examined the third time. Abdominal Doppler
ultrasonography was perormed. Neither complete blood count nor
biochemical or coagulation tests were repeated during the second
and third visits. Data from the second and third examinations were
used in the second stage of the analysis. During all the scientific
study, Doppler ultrasonography was performed three times for each
participant — therefore, 232 times in general.

2.5. LABORATORY BLOOD TESTS

Each participant’s blood samples were taken for a complete blood
count, coagulation and biochemical blood tests. Blood tests were
performed in the Laboratory of Biochemistry in the Centre of
Laboratory Medicine in Vilnius University Hospital Santaros
Clinics. Venous blood samples of 74 patients with pancreatitis were
taken in the in — patient department during the first 24 hours of
hospitalization. Venous blood samples of 16 healthy participants,
who have starved at least 6 hours, were taken in the out — patient
department in the blood — sampling room of the Centre of
Laboratory Medicine. Blood samples were collected to the 2,7 and 5
ml tubes with sodum citrate and EDTA during the venipuncture
procedure by an experienced nurse. The following blood tests were
performed:

o Complete blood count: white blood cell count (WBC),
neutrophil count (NEU), platelet count (PLT), hemoglobin
concentration (Hgb), hematocrit concentration (Hct), mean
platelet volume (MPV), mean corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH). Test was performed
using the Coulter DxH 800 analyzer (Backman Coulter
Diagnostics, USA).

e Coagulation tests: international normalized ratio (INR),
activated partial thromboplastin time (APTT), D-dimer,
prothrombin time (PT), fibrinogen. Tests were performed
using the STA R Max analyzer (Stago Group, France).
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e Biochemical tests: C reactive protein (CRP), sodium
concentration (Na), potassium concentration (K), chlorine
concentration (ClI), calcium concentration (Ca), lipase, p-
amylase, lactatdehydrogenase (LDH). Tests performed
using the Architect analyzer (Abbott, USA).

2.6. SPECTRAL DOPPLER ULTRASOUND OF THE ABDOMEN

Abdominal Doppler ultrasonography was performed three times for
each participant — at the initial examination, and 3 and 6 months
later. Examination was performed in Vilnius University Hospital
Santaros Clinis, in the Centre of Hepatology, Gastroenterology and
Dietetics. All examinations were performed by the study author, thus
all measurements were assessed equally. Ultrasound examinntion
was performed using Toshiba diagnostic ultrasound system machine,
Model SSA-790A (Toshiba medical systems corporation, Japan)
equipped with a Toshiba PVT-375BT 3,5MHz transducer probe.

Abdominal ultrasonography was performed for at least 6 hours
fasting participants, in the supine position with legs stretched, in the
right subcostal region. Participants were examined during a quite
inspiration. Vascular liver velocities and indices were measured
keeping 30 — 60° Doppler angle (angle between the vessel and
ultrasound wave) in the middle part of the vessel where the laminar
blood flow is the fastest. Portal vein was assessed approximately 2
cm towards a liver from the confluence of the splenic and superior
messenteric veins. Velocities of the right and left portal veins were
measured aproximately 1 — 2 cm from their branching. Hepatic
artery was measured above the head of the pancreas, hepatic veins —
approximately 3 — 6 cm away from the inferior cava vein.

Everytime, head of the pancreas and other abdominal organs were
evaluated in order to refute any changes, associated with the
exclusion criteria. Main parameters of the portal venous system were
assessed:

e Portal veins and their diameter;

16



e Vmax — time avreaged maximal velocity (automatically
counted parameter);
o Vpeak — peak systolic velocity;
e Vmin — minimum velocity;
e Vmean — mean velocity;
e  Pulsatility index (PI) — derivate parameter calculated
automatically using formula:
Vpeak — Vmin
Vmax

e Resistivity index (RI) — derivate parameter calculated
automatically using formula:

Vpeak — end diastolic velocity
Vpeak
All portal venous parameters (venous velocities) were recorded
three times during each examination, later calculating the average
value which was futher used in the data analysis. This was the way to
avoid fluctuation in blood flow velocities of portal venous system
influenced by the heart cyclic rythm.

2.7. STATISTICAL ANALYSIS

Data handling and analysis were performed with the SPSS version
20.0 software (SPSS Inc., Chicago, IL) and Excel program.
Quantitative variables are expressed as the mean (+ standard
deviation), or median and range, and qualitative variables as absolute
number and relative frequencies.

Overall statistics for continuous variables were performed using
one-way and Welch ANOVA or Kruskal Wallis test depending on
the distribution of variable and heterogeneity of the variances. For
discrete variables, a Chi-square test was used. To compare the
prevalence of risk factors between subgroups, a Fisher's exact test
was used for categorical analyses and one-way ANOVA, Kruskal
Wallis, Tukey post hoc and the Games-Howell post hoc tests — for
continuous variables as applicable. A p value <0.05 was considered
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to indicate statistical significance. Pearson and Spearman correlation
coefficients were used to determine possible associations. Univariate
and multivariate binomial logistic regressions were used to find risk
factors for the portal vein thrombosis (dependent variables were
converted to a nominal measure). Only significant or nearest to
significant items on univariate analysis were included in the
multivariate analysis. For graphic representation, a pie, stacked bar
chart, boxplot and multiple line graphs were drawn.

3. RESULTS
3.1. COMPARISON BETWEEN STUDY GROUPS

All in all, 90 individuals participated in the study. 74 (82,2%) of
them were diagnosed with pancreatic inflammation — either chronic
(n=30; 33,3%) or acute (n=44; 48,9%) pancreatitis; and 16 healthy
individuals (17,8%) formed the control group (Fig. 1a). In general,
64 (71,1%) men and 26 (28,9%) women participated in the study. In
both acute and chronic pancreatitis groups, majority of participants
were men (72,7% and 80,0%, respectively) (Fig. 2), whereas equally
men and women composed the control group (8 men and 8 women).
Age of participants ranged from 23 to 69 years. All in all, three study
groups were statistically homogenous according to the age and
individuals’ height, but differed significantly comparing weight and
body mass index (p=0,039 and p=0,022 respectively) (Fig. 3).
Weight and BMI of patients diagnosed with chronic pancreatitis
were significantly lower compared to individuals diagnosed with
acute pancreatitis (p=0,015 and p=0,011 respectively). Arterial blood
pressure and heart rate have a lot of influence on the blood flow
velocities. Mean heart rate of AP patients was significantly higher
compared to CP patients or healthy participants: 78 BPM (60-110
BPM) vs 74 BPM (62-86 BPM) ir 72 BPM (64-78 BPM),
respectively; p=0,004. However, systolic and diastolic blood
pressure did not differ significantly comparing groups: mean arterial
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blood pressure in the AP group was 130/80 mm/Hg; 132/92 mm/Hg
in the CP group and 127,5/90 mm/Hg the control group.

® Acute pancreatitis
Chronic pancreatitis

¥ Control group

a b
Figure 1. Composition of study groups during (a) first examination

and (b) after all three examinations

Control group 8 8

Chronic pancreatitis 24 6 Male

| ‘ Female

Acute pancreatitiss 32 12

Figure 2. Gender distribution between groups
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Figure 3. Participants’ age, height, weight and BMI differences

between groups

In the second, final, data analysis (after all three
examinations), data of 71 participants were used: 26 of them had
chronic pancreatitis (36,6%), 29 — mild acute pancreatitis (40,9%)
and 16 were healthy controls (22,5%) (Fig.1b). As in the initial data
analysis, majority of participants were men: 82,8% in acute
pancreatitis and 84,6% in chronic pancreatitis groups; number of
participants, as well as their gender distribution, did not change
throughout the study. Demographic data of participants in the final
analysis did not differ: all groups were homogeneous based on the
age, height and gender in patients’ groups (Table 1). Despite that,
significant difference was observed between acute and chronic
pancreatitis groups comparing weight and body mass index: average
weight of patients diagnosed with chronic pancreatitis was
approximately 10kg lower compared to acute pancreatitis patients
(72,6 £ 14,9 kg and 81,9 £ 14,5 kg respectively; p=0,019); BMI in
the case of chronic pancreatitis was significantly lower as well (26,5
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+ 49 in acute pancreatitis and 23,5 + 4,4 in chronic pancreatitis
groups; p=0,011). No significant differences between pancreatitis
groups and control group were observed by the weight and BMI.
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Table 1. Demographic characteristics of participants after the final data analysis

CP group AP group Control General  p value between groups:

n=26 n=29 group p value CP vs AP

(36,6%0) (48,8%) n=16 CPvs CG

(22,5%) AP vs CG

Gender, Male 22 (84,6%) 24 (82,8%) 8 (50%) 0,021*** éggg:::

n (%) Female 4 (15,4%) 5 (17,2%) 8 (50%) 0:037***
*
Age, Years 45,5 40,5 42,7 0.176** 841132*
M, (range) (32-64) (23-69) (25-63) ' 0,585%*
**
Weight, kg 72,6 81,9 748 0,056** 0(306150*
M, (range) (52 -102) (59 - 133) (56 — 102) ’ 0 ’147**
0,011**
235 26,5 23,8 ) 793%

BMI M, (range) (176" 36) (188-41) (192 301 032 o

CP — chronic pancreatitis; AP — acute pancreatitis; CG — control group; M — mean; one-way ANOVA,;
**Kruskal Wallis; ***Chi-square test. Statistically significant p value (<0,05) in bold.
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3.2. COMPLETE BLOOD COUNT RESULTS BETWEEN
GROUPS

After analyzing changes in the complete blood count
parameters, statistically significant differences were observed
between groups in white blood cell count, absolute and
relative neutrofil count (p<0,001) and mean corpuscular
hemoglobin (p<0,05).

The most prominent elevation in white blood cell count
was observed in acute pancreatitis group (11,4 + 3,9 x 10%1).
In addition to this, significant differences were observed
comparing white blood cell count between acute and chronic
pancreatitis groups (p=0,031), between chronic or acute
pancreatitis and control groups (p<0,001 and p<0,001
respectively). Significant changes in absolute and relative
neutrophil count was observed between all three study groups
(p<0,001 and p<0,001 respectively). The highest elevation of
neutrophil count was observed in an acute pancreatitis group:
absolute neutrophil count was 8,8 + 3,8 x 10%I, relative —
76,8%. Mean neutrophil count values were within normal
limits in both chronic pancreatitis and control groups. Despite
that, both absolute and relative neutrophil count were higher in
the CP group compared to healthy individuals (Table 2),
therefore, significant differences between changes in absolute
and relative neutrophil count were observed comparing acute
and chronic pancreatitis groups; acute pancreatitis and control
groups; and chronic pancreatitis and control groups (p<0,005
in all cases) (Table 2).

Less prominent differences were seen between the groups
comparing haemoglobin concentration, platelet count and
mean corpuscular haemoglobin. Haemoglobin concentration
was significantly higher in case of acute pancreatitis compared
to chronic (146 £ 15,2 g/l and 136,5 £ 18,1 g/l respectively;
p=0,022), however, no significant difference was observed
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between Hgb comparing patients and healthy individuals’
groups. Whereas platelet count was much higher in chronic
pancreatitis group compared to patients diagnosed with acute
pancreatitis, and the difference was significant (264,3 £ 104,7
x 10%1 and 205,8 + 70,2 x 10%I respectively, p=0,048). What
is more, only in case of chronic pancreatitis, platelet count
exceeded the normal limits in some cases — PIt ranged from
120 to 518 x 10%I. However, differences between pancreatitis
groups and control group by platelet count were not
significant. MCH differed significantly comparing acute
pancreatitis and control groups as well (31,7 + 2,2 pg and 29,5
+ 1,2 pg respectively; p=0,015).

3.3. DIFFERENCES IN COAGULATION PARAMETERS
BETWEEN PARTICIPANTS

No significant differences were found between groups
comparing activated partial thromboplastin time (APTT),
prothrombin time (PT) and international normalized ratio
(INR) — all values were within normal limits in all — acute and
chronic pancreatitis, and control — groups (Table 3).

Significant differences were observed between groups
comparing D-dimer and fibrinogen concentrations in blood. In
both acute and chronic pancreatitis groups, concentrations of
D-dimer and fibrinogen exceeded normal limits (2169,5 +
2167,0 pg/l and 5,8 + 1,9 g/l; 886,4 + 1400,7 pg/l and 4,6 +
1,3 g/ respectively) and were significantly higher in case of
acute pancreatitis compared to chronic (p<0,001 and p=0,003
respectively). D-dimer and fibrinogen concentrations in blood
of healthy controls were within normal limits, therefore,
significant difference was observed between healthy
individuals and chronic and acute pancreatitis patients
comparing the parameters mentioned (p<0,001 and p<0,001;
p=0,001 and p<0,001 respectively).
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Table 2. Comparison between groups by the complete blood count results

Complete blood CP group AP group Control General p p value between
count parameter n=30 n=44 group value groups:
n=16 CPvs AP
CPvs CG
AP vs CG
i 0,031
White blood cell ’
count, M+SD, x10Y/1 9,0+33 11,4+39 57+08 <0,001** <0,001%*
<0,001%*
] 0,001
Absolute neutrophil *x ’
count, M+SD, x10Y/1 56+28 8,8+38 3+0,6 <0,001 <0,001%*
<0,001
] i <0,001**
?cﬂ?wttlvfnigu[gr%%h" 62,7+123  768+9,2  522+74  <0,001** 0,005*
, M£3D, <0,001**
0,266
volume, M+SD, fl 0.189
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0,198

Hematocrit, M£SD, 0,4+0,1 0,4+0,1 04+0 0,167* 0,424
I/ 0,598
Hemoglobin 0,022%
concentration, 136,5+ 18,1 146 + 15,2 140,8 + 10,3 0,045* 0,543
M=SD, g/l 0,072

0,048*
Platelet count, 264,3+104,7 2058+70,2 234,7+359 0,095** 0,631
M+SD, x10%I 0,255

0,730
Mean corpuscular 91665  91,2+61 89,7 +37 0,477%* 0,379
volume, M+SD, fl

0,614
Mean corpuscular 0,417
hemoglobin, M+SD, 305+2,2 31,722 295+1,2 0,041** 0,182
pg 0,015%=*

CP — chronic pancreatitis; AP — acute pancreatitis, CG — control group; M — mean; SD — standard deviation;
*one-way ANOVA; **Kruskal Wallis. Significant p value (p<0,05) in bold.
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Table 3. Comparison between groups by coagulation parameters

Coagulation
parameters

CP group
n=30

AP group
n=44

Control
group
n=16

General
p value

p value between groups:
CPvs AP
CPvsCG
AP vs CG

PT, M+SD, %

93,1+14,1

99,3+ 15,9

954 +16,4

0,442

0,217
0,775
0,369

INR, M+SD

1+0,1

0,355

0,273
0,680
0,481

APTT, M%SD, s

36,7+4,4

37,2+5,5

354 +3,6

0,415

0,492
0,425
0,115

Fibrinogen,
M=SD, g/l

46+13

58+19

2,8+0,5

<0,001*

0,003
<0,001%*
<0,001%
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D-dimer, M+SD, 886,4 + 21695+  136,6+581  <0,001* <0,001%
Hg/l 1400,7 2167,0 0,001#
<0,001*

CP — chronic pancreatitis; AP — acute pancreatitis; CG — control group; M — mean; SD — standard deviation;
INR — international normalised ratio; APTT — activated partial thromboplastin time; PT — prothrombin time;
*Kruskal Wallis. Significant p value (p<0,05) in bold.
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3.4.  CHANGES IN BIOCHEMICAL BLOOD
PARAMETERS

Evaluation of changes in the electrolyte concentration revealed
that concentrations of sodium, potassium, calcium and
chloride in all three groups were within normal limits.
Nevertheless, significant differences were still observed
between heatlhy individuals and patients with an acute
pancreatitis — in the latter group, all electrolyte concentrations
were lower compared to healthy controls (p<0,05), the same
difference was observed between chronic and acute
pancreatitis groups by potassium and calcium concentrations
(p<0,05) (Table 4).

Significant differences between groups were observed after
assessing changes in enzymes concentration. Concentrations
of lipase and p-amylase were several times higher the normal
limit in an acute pancreatitis group (3887,5 U/l and 705,4 U/I
respectively). Concentration of lipase in the acute pancreatitis
group was significantly higher compared to both chronic
pancreatitis patients and healthy individuals (p<0,001).
Concentration of p-amylase was significantly higher in acute
pancreatitis group compared to chronic pancreatitis and
control groups as well (p<0,001) (Table 4). Though both
lipase and p-amylase concentrations were higher in the blood
of patients with chronic pancreatitis compared to healthy
individuals (305,4 + 528,6 U/l and 126,7 = 247,4 U/
compared to 45,6 £ 49 U/l and 30,8 £ 18,8 U/l respectively),
these differences were not significant (p=0,587 and p=0,078
respectively).

Significant difference was counted comparing all groups
on the concentration of lactate dehydrogenase and C-reactive
protein. Concentration of CRP increased distinctly only in
case of acute pancreatitis (140,2 + 94,8 mg/l), slightly — in
case of chronic pancreatitis, and remained normal in the blood
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of healthy individuals (38,4 + 52,9 mg/l and 0,7 £ 0,7 mg/l
respectively). Despite the fact, significant difference was
observed between acute and chronic pancreatitis groups;
between acute pancreatitis and control groups; and between
chronic pancreatitis and control groups (p<0,001; p<0,001 ir
p<0,001 respectively). Concentration of lactate dehydrogenase
was counted to be within normal limits in all three groups
(Table 4); however, in both chronic and acute pancreatitis
groups, concentrations of LDH varied to the limits higher than
normal (145 — 384 U/l and 150 — 1035 U/l respectively).
Nevertheless, an average concentration of LDH differed
significantly between groups: acute and chronic pancreatitis
groups; control and chronic pancreatitis groups; and acute
pancreatitis and control groups (p=0,074; p=0,008 and
p<0,001 respectively).

3.5. DIFFERENCE IN PORTAL VENOUS VELOCITIES
BETWEEN GROUPS

Significant differences in vascular diameter were observed
between genders: diameters of the main portal vein, the right
and left branches were smaller in the female group compared
to males in all three study groups (p=0,000; p=0,022 and
p=0,017 respectively). Significantly lower ina female group
were pulsatility and resistivity indices (p=0,011 and p=0,006
respectively). Vmin and Vmean were significantly higher
between males: p=0,006 and p=0,012 respectively. In addition
to this, diameter of the main portal vein was smaller in the
control group compared to pancreatitis (acute or chronic)
groups (p=0,003); however, it had no significant influence on
portal velocities.

No significant differences were found on portal venous
velocities by the complete blood count, coagulation and
biochemical laboratory parameters in general or in separate
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study groups (p>0,05). No association was observed between
portal vein velocities and arterial blood pressure (systolic and
diastolic) and heart rate.

3.5.1. TIME AVERAGED MAXIMAL VELOCITY

Comparing time averaged maximal velocity (Vmax) in the
main portal vein, no significant difference was found between
individual study groups (p=0,584). After the initial data
analysis, Vmax of the main portal vein was slower in the
chronic pancreatitis group compared to acute pancreatitis or
control groups; however, the difference was not significant
(Fig. 4). After the second and third examinations, significant
difference comparing Vmax between groups dissapeared. In
addition to this, Vmax did not differ within each group
throughout the first, second and third examinations. Acute
pancreatitis had no influence on Vmax — the value was not
different compared to healthy individuals during the initial
examination, and did not change (neither increased nor
decreased) during later visits. Vmax of the right portal vein
branch did not differ significantly between groups during
every examination, nor it differed within the group throughout
all the study. The same observed was after assessing Vmax in
the left portal vein branch comparing different groups or
different examinations (Table 5).
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Figure 4. Vmax of the main portal vein in different study
groups during initial examination (n=90) (p=0,584).

3.5.2. RESISTIVITY INDEX

After assessing changes in resistivity index in the main portal
vein, no significant differences were observed comparing RI
within individual study groups comparing the first, second and
third examinations. What is more, Rl in the main portal vein
did not differ between groups: it was the same during the first
examination (n=90) in all three study groups (p=0,212).
During the final examination (6 months later, n=71), Rl in all
three groups was the same: 0,4+0,2 cm/s in acute pancreatitis,
0,4+0,2 cm/s in chronic pancreatitis, and 0,4+0,2 cm/s in
control groups (p=0,929). In addition to this, no significant
difference was found measuring RI in the right and left portal
vein branches: it did not differ between different study groups.
Despite the fact that RI in the right portal vein branch
decreased significantly after 6 months in the acute pancreatitis
group compared to chronic pancreatitis patients (p=0,003) and
healthy individuals (p=0,024), this significant difference was
observed in only one branch during one examination (the last
one). What is more, RI did not change neither in the right, nor
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in the left portal vein branches throughout different
examinations: thus it did not increase or decrease in acute or
chronic pancreatitis group after repeated evaluations (Table 6).

3.5.3. MEAN VELOCITY

After measuring mean velocity in portal veins, no significant
differences between groups or between different examinations
were observed as well. Vmean in the main portal vein did not
differ comparing study groups during the first, second or third
examination (p=0,352; p=0,787; and p=0,380 respectively),
though, the same as with Vmax, Vmean in the main portal
vein was slightly (but not statistically significantly) slower in
the chronic pancreatitis group (Fig. 5). What is more, Vmean
of the main portal vein did not change neither three nor six
months later in the acute and chronic pancreatitis groups. The
same results were observed comparing Vmean in the right and
left portal vein branches: Vmean of those veins did not differ
comparing different study groups or within each group
comparing different examinations (Table 6).

120
100

80

Acute pancreatitis Chronic pancreatitis Control group

Figure 5. Vmean in the main portal vein in different
study groups during first examination (n=90) (p=0,352).
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Table 4. Differences in biochemical blood parameters between groups

Biochemical blood marker CPgroup AP group Control General p value between
n=30 n=44 group p value groups:
n=16 CPvs AP
CPvs CG
AP vs CG
Sodium concentration, M+SD 140,4 + 0,213
T o 138,8+32 1413+21  0,041* 0,376
mmol/I| 4.4
0,046*

i i 0,032*
Potassium concentration, ’
M=+SD, mmol/l 45+0,7 42+04 44+05 0,039* 0,548

0,041 %
Chloridium concentration 102.6 + 0,329
M+SD, mmol/l 31 102,1+£49 1041+15 0,015** 0117
0,027 %
i i 0,007 %
Calcium concentration, 22404 21404 24401 0,005 0,386
M=SD, mmol/Il
0,033*=*
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Lipase concentration, M+SD, 2915+ 3491,0 £ 46,9 +57  <0,001** <0,001#*

il 627,7 5569,9 0.533
<0,001%x
i <0,001#x*

p-amylase concentration, 123,0 + 708,3 + - !
MzSD, U/l 210,6 10233  S05*2L1 <0001 0,029%*
<0,0071 %*
i <0,001%x
2R/F|’ concentration, M+SD, 33,2491 1402+948 07+07  <0,001%* <0.001xs
’ ’ <0,001%x
0,074 %

202,1 + 249,0 =

LDH concentration, M+SD, U/I 50,5 140,6

168,5+ 22,2 <0,001** 0,008
<0,001%*

CP — chronic pancreatitis; AP- acute pancreatitis; CG — control group; M — mean, SD — standard deviation;
*one-way ANOVA,; **Kruskal Wallis. Significant p value (<0,05) in bold.
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Table 5. Changes in Vmax

Exami- CP group AP group Control General  p yalue between groups:
= nation group p value CP vs AP
%‘ % CPvs CG
a > AP vs CG

First, 0,835

% M=+SD, 59,4 +229 61,6 +28,1 67,5+21 0,584 0,313

Tz cm/sec 0,380

g Second, 0,993

a8 M4+SD, 61,9+27,4 62,7 +£19,2 65,7 £ 13,9 0,797 0,850

-% cm/sec 0,837

g Third, 0,416

L M4£SD, 63,7 +21,3 68,2 +24,1 60,8 + 20,6 0,496 0,540

= cmi/sec 0,496

<  First, 0,299

T - M=+SD, 39,1+18,1 465+24,1 44 + 23,8 0,603 0,740

28 E cm/sec 0,740
25C
X oc
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Second, 0,440

M=+SD, 45,7 +19 41,7+149 42,8 +26,6 0,559 0,374
cm/sec 0,559
Third, 0,515
M+SD, 40,4 + 28,1 423+21,8 43 + 22 0,797 0,635
cm/sec 0,797
First, 0,151
- M=+SD, 21,1+8,7 23,4+8,3 20+73 0,265 0,831
'§ cm/sec 0,239
< S Second, 0,251
‘g E M+SD, 19,9+8,9 17+6,1 225+9,6 0,124 0,342
2s cm/sec 0,124
E Third, 0,942
M+SD, 18,3+6,2 20,5+10,9 21,2+9,6 0,851 0,635
cm/sec 0,851

CP — chronic pancreatitis; AP- acute pancreatitis; CG — control group; M — mean, SD — standard deviation.

37



Table 6. Changes in resistivity index and differences between groups

Exami- CP group AP group Control group  General  p value between groups:
§ < nation n=26 n=29 n=16 p value CP vs AP
s 9 CPvs CG
a AP vs CG
S First 0,761
(3] ! 0,4+0,.2 04+0,1 0,4+0,1 0,212 0,186
>  MzSD
= 0,077
S Second 0,321
o : 0,4+0,.2 0,4+0,.2 0,4+0,1 0,565 0,416
= MzSD
] 0,565
E . 0,828
) Third,
< 0,4+0,2 0,4+0,.2 0,4+0,2 0,929 0,663
F  M+SD 0.929
S _ First 0,091
= T g M+§D 05+0,.2 0,4+0,.2 04+0,1 0,195 0,344
=] s 0,347
XT3
o
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Second, 0,427

M+SD  04%02 0401 0,5+0,2 0,124 0,269

0.124

. 0,003

e 05%02  03:01 0,4+0,2 0,002 1,000

* 0,024

First 0.919

© Mesp 0401 04201 0,3+0,2 0,700 0.468
T 0,434
Zs 0,377
5 oot 04:02  03:02 04+01 0,461 0,830
g5 M 0.461
£ _ 0,985
- Thid 4002 04202 0,4+0,2 0,557 0,691
MSD o

CP — chronic pancreatitis; AP — acute pancreatitis; CG — control group; M — mean; SD — standard deviation
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Table 7. Changes in Vmean between study groups

Exami- CP group AP group Control group  General p  p value between groups:
= nation n=26 n=29 n=16 value CP vs AP
%‘ q% CPvs CG
a > AP vs CG

- First, 0,888

‘T M=SD, 21,2+8,1 21,4+8,1 245+8,2 0,352 0,180

<  cm/sec 0,192

£ second, 0,997

g— MzSD, 22,4+84 22,3+59 254+45 0,295 0,377

'S cm/sec 0,317

E " Third, 0,772

£ M=SD, 23+7,6 24,2+89 232+72 0,883 0,937
cm/sec 0,883

c First, 0,509

= ‘T 5 M=SD, 14,8 +6,7 159+7,0 16,4 +8,1 0,787 0,627
23 § cm/sec 0,993
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Second, 0,992

M=SD, 176+7,3 17,4 +5,8 156+7,1 0,622 0,637
cm/sec 0,687
Third, 0,434
M+SD, 149+91 182+7,4 16,2 +6,9 0,459 0,874
cm/sec 0,737
- First, 0,167
e M=SD, 71+28 8029 74+25 0,380 0,627
@
5 cm/sec 0,547
G% Second, 0,604
> M+SD, 6,9+24 6,4+272 8,4+34 0,082 0,118
£ cmlsec 0,082
g Third, 0,800
S M=SD, 6,8+2,3 7.1+3,6 79429 0,438 0,304
= cmisec 0,438

CP — chronic pancreatitis; AP — acute pancreatitis; CG — control group; M — mean; SD — standard deviation
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3.6. CORRELATION BETWEEN BIOCHEMICAL BLOOD
MARKERS AND PORTAL VENOUS VELOCITIES

No significant association between biochemical blood markers
and time averaged maximal velocity and mean portal venous
velocity was found.

Though no significant change in Vmax in case of acute and
chronic pancreatitis was found during each examination, in
addition to this, we assessed association between the
biochemical parameters (lipase, D-dimer, CRP and lactate
dehydrogenase concentrations) and Vmax of the portal venous
system. There were no significant correlations between Vmax
and mentioned laboratory markers in the main portal vein and
its right branch; however, mild correlation was calculated
between lipase concentration and Vmax of the left portal vein
branch (r=0,233; p=0,028). Nevertheless, other biochemical
parameters did not correlate with the Vmax in the left portal
vein branch (p>0,05) (Figure 6).

Figure 6. Correlation between biochemical blood parameters
and Vmax in the main portal vein
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Evaluated was the relation between biochemical blood
parameters and Vmean of the main portal vein as well. Despite
concentrations of fibrinogen, D-dimer, CRP and LDH
increased significantly in case of pancreatic inflammation, and
were significantly higher comparing acute to chronic
pancreatitis, however, it had no influence on Vmean in the
main portal vein, nor in its right or left branches (p>0,05) (Fig.
7).

Figure 7. Correlation between biochemical blood parameters

and Vmean in the main portal vein
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CONCLUSION

Estimated mean velocity in the main portal vein of
healthy individuals was 24,5 = 82 cm/s, time
averaged maximal velocity was 67,5 £ 21 cm/s and
did not differ from data in other scientific literature.
Venous velocities are approximately 20 cm/s slower
in the right portal vein branch and approximately 40
cm/s slower in the let portal vein branch compared to
the main portal vein.

Portal venous velocities (Vmax and Vmean) are
slower in case of chronic pancreatitis (without
exacerbation); however, the difference is not
significant compared to healthy individuals (p>0,05).
During a 6 months follow-up period, no significant
changes in portal venous velocities were observed,
thus changes in portal venous velocities in case of
chronic stable pancreatitis are very slow.

Mild acute pancreatitis has no influence on portal
venous velocities in acute phase of the disease — portal
vein velocities do not change in case of mild acute
pancreatitis compared to healthy individuals (p>0,05).
Half year after the onset of mild acute pancreatitis,
portal venous velocities do not change significantly.
Portal vein velocities do not depend on individual’s
height, weight or body mass index, and age. Diameter
of the main portal vein, its right and left branches is
significantly lower between females, whereas Vmean
is faster between males.

Biochemical and coagulation parameters have no
influence on portal venous velocities in case of mild
acute pancreatitis or chronic pancreatitis (without
exacerbation).
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RECOMMENDATIONS

1. Mild acute pancreatitis has little effect on portal
venous velocities; therefore, there is no need to follow
patients after mild acute pancreatitis for possible
portal vein thrombosis.

2. Portal venous velocities are slower in case of chronic
pancreatitis; however, this influence is not significant.
Observation for the possible portal vein thrombosis in
case of chronic pancreatitis is expedient only in case
of pancreatic tail cyst and frequent relapses of acute
pancreatitis.
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IVADAS

Kasa — tai iSskirtinis pilvo ertmés organas, liauka, atliekanti
tiek egzokrining, tiek endokrining funkcijas. Kasos uzdegimas
— viena dazniausiy pilvo organy ligy. Teigiama, kad Gminis
pankreatitas (UP) yra pagrindiné hospitalizacijos dél
vir§kinamojo trakto ligy priezastis visame pasaulyje [Crockett
S.D., et al., 2018; Peery A.F., et al., 2015]. Sergamumas ir
aminiu [Staudacher J.J., et al., 2017; lkeura T., et al., 2017;
Youn G.J,, et al., 2017], ir létiniu [Kleeff J., et al., 2017; Cote
G.A, etal., 2011] pankreatitu didéja kasmet. Nors tiksliai néra
Zzinoma, kiek zmoniy serga pankreatitu Lictuvoje, dél
piktnaudziavimo alkoholiu lietuviams daznai diagnozuojamas
fminis ar létinis pankreatitas ir jo sukeltos komplikacijos.
Didzioji dalis visy UP (apie 80 proc.) yra lengvos eigos,
dazniausiai uztenka simptominio gydymo, pasveikstama per
savaite ar dvi. Kur kas didesnio klinicisty démesio sulaukia
vidutiniskai sunkios ar sunkios eigos UP, S§iuo atveju
formuojasi kasos nekrozé, aplinkiniy audiniy edema ir / ar
nekroze, sisteminis uzdegiminio atsako sindromas, organy
funkcijos nepakankamumas. Jei organy nepakankamumas
uzsitesia ilgiau nei 48 valandas, mirtingumas siekia net 50
proc. [UK Guidelines for the Management of Acute
Pancreatitis, 2005], jei ilgiau nei 7 dienas — jis padidéja 33
proc. [Atasoy C., et al., 2006; Romagnuolo J., et al., 2016].
Dél greitos remisijos lengvo laipsnio UP sergantys pacientai
retai toliau sekami, poky¢iai lengvo laipsnio ligos metu néra
taip detaliai aprasyti kaip sergant sunkiu Giminiu pankreatitu.
klinikinéje praktikoje. Sio létinio proceso metu besivystanti
kasos audinio fibroz¢ negriztamai pakenkia tiek egzokrining,
tiek véliau ir endokrining kasos funkcijas, ryskiai blogéja su
liga susijusi gyvenimo kokybe. Vis délto iki Siol, nepaisant
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tobul¢janciy diagnostikos galimybiy, ankstyvose stadijose
diagnozuoti LP yra sudétinga. Tik pazengusiose stadijose
pakanka jrodymy neabejotinai LP diagnozei.

Dél savo anatominés lokalizacijos kasos audinio uzdegimas
siejamas su jvairiomis komplikacijomis, tarp kuriy yra ir varty
veninés sistemos kraujotakos sutrikimas. Jau seniai varty
venos trombozé (VVT) yra Zinoma kaip létinio pankreatito
komplikacija, ypa¢ esant dazniems recidyvuojantiems
patiméjimams ar susiformavus kasos uodegos pseudocistai.
Sunkios eigos UP, ypaé nekrotizuojantis, taip pat, pastebéta,
dazniau sukelia tming¢ VVT. Pastaruoju metu medicininéje
literatiroje pasirodé atvejy apraSymy, kuomet net ir lengvos
eigos UP buvo susijes su kliniskai nereik§minga, taciau
vaizdiniy tyrimy metu stebéta VVT. Praéjus UP simptomams
varty venos spindzio rekanalizacija jvyko savaime. Nors ilga
laikg triko duomeny apie VVT patofiziologijg, taciau
pastaryjy mety darbai teigia, kad priezastis dazniausiai
multifaktoriné. Kaip ir kitoms trombozéms, VVT formuotis
jtakos turi seniai apraSyta Virchow triada. Nors pastaruoju
metu randama daug bikliy, susijusiy su hiperkoaguliacija (net
60 proc. visy VVT siejama su mieloproliferacinémis
biiklémis), mazai autoriy vertino kitg Virchow triados dalj —
stazg ir kraujo tékmés pokycCius kraujagysléje. Sveiky Zmoniy
varty veninés sistemos kraujotakos parametrai, vertinant
spalviniu ir spektriniu UG tyrimais su Doplerio rezimu, yra
gan pladiai aprasyti, taciau rezultatai labai jvairlis ir
nehomogeniski. Tuo tarpu duomeny apie kraujotakos pokycius
UP ar LP metu yra kur kas maziau. Kraujotakos greitis
pankreatitu sergantiems asmenims iSvis nebuvo vertintas.
Lieka neaisku, ar kasos audinio timinis lengvo laipsnio ar
létinis (ne patiméjimo metu) uzdegimai turi pastebimos jtakos
varty veninés kraujotakos pokyCiams — turbulencinéms
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srovéms, kraujo tékmeés greiCio sulétéjimui ar priesieniniy
tromby formavimuisi.

1.1. DARBO TIKSLAS

Nustatyti, kaip kinta kraujotakos greitis varty veningje
sistemoje sergant létiniu ir Gminiu lengvo laipsnio kasos
uzdegimu lyginant su sveikais asmenimis.

1.2. DARBO UZDAVINAI

1. Nustatyti varty veninés siStemos kraujotakos greicio
parametrus sveikiems suaugusiems asmenims;

2. Jvertinti varty veninés sistemos kraujotakos
parametrus létiniu kasos uzdegimu (ne paliméjimo
metu) sergantiems suaugusiems pacientams;

3. Jvertinti varty veninés sistemos  Kkraujotakos
parametrus lengvo laipsnio @iminiu kasos uzdegimu
sergantiems suaugusiems pacientams;

4. Nustatyti, kokie demografiniai rodikliai turi jtakos
varty veninés sistemos kraujotakos pokyciams sergant
kasos uzdegimu;

5. Nustatyti ry$j tarp kraujo biocheminiy ir kre$éjimo
rodikliy bei varty veninés sistemos kraujotakos
pokyc¢iy sergant kasos uzdegimu.

1.3. DARBO MOKSLINIS NAUJUMAS IR AKTUALUMAS

Tyrimo metu nustatyti varty veninés sistemos kraujotakos
parametrai sveiky asmeny populiacijoje ir kraujotakos
pokycCiai sergant Iétiniu kasos uzdegimu nesant ligos
paiiméjimo epizodo ir sergant Uminiu lengvo laipsnio
pankreatitu. Kitaip nei anksCiau atliktuose moksliniuose

tyrimuose, $iame tyrime varty veninés sistemos kraujotakos
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parametrai vertinti tris kartus. Tai leido patikimiau jvertinti
sveiky asmeny ir serganciy létiniu pankreatitu pacienty
kraujotakos grei¢io vidurkj, taip pat vertinti {minio
pankreatito jtakg kraujotakos grei¢iui ne tik susirgus, bet ir
dinamiskai — praéjus TUmaus pankreatito simptomams ir
pozZymiams.

Literatiiroje yra nemazai duomeny apie varty venos
kraujotakos vertinimg ir Kkraujotakos parametry variacijas,
autoriy pateikiami skirtingy Saliy gyventojy kraujotakos
grei¢io duomenys. Iki $iol Sie rodikliai Lietuvoje sistemingiau
nevertinti ir nelyginti su uZsienio tyréjy rezultatais. Sio tyrimo
metu jvertintaS varty veninés sistemos kraujotakos greitis,
nustatytas jo vidurkis sveiky asmeny populiacijoje Lietuvoje,
jvertinta kraujotakos grei¢io sasaja su demografiniais
rodikliais, palyginti lietuviy duomenys su uZsienio tyréjy
pateiktais normos variantais.

Uzsienio literatiiroje atlikta keletas placios apimties
moksliniy tyrimy, vertinusiy kraujotakos pokycCius varty
veninéje sistemoje. Tik keli placios apimties prospektyviniai
tyrimai vertino varty venos trombozés iSsivystymo rizika
sergant létiniu pankreatitu ir tik nedidelei daliai pacienty
i8sivysté varty venos trombozé, taciau ji buvo susijusi su
i8sivysCiusiu Uminiu pankreatitu ar kasos uodegos cista.
Didesné dalis atlikty tyrimy yra retrospektyviniai: iSsivyséius
varty venos trombozei vertinti galimai jtakos turéje veiksniai,
nustatyta LP ir trombozés rizikos sasaja. Vis délto atskirai
netirta, ar LP lemia varty veninés sistemos kraujotakos
poky¢ius — ar sulétéjusi kraujotaka, didéjantis rezistentiSkumo
indeksas gali biiti parametrai, leidZiantys nustatyti pacientus,
kuriems yra didesné VVT rizika. Sio tyrimo metu vertintas ne
pats trombozés iSsivystymas, 0 ligos jtaka kraujotakos grei¢io
pokyciams, Kurie galéty turéti jtakos trombozés iSsivystymui
dinamikoje.
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Iki Siol nei Lietuvos, nei uzsienio Saliy mokslingje
medicinos literatiroje nebuvo duomeny apie varty veninés
sistemos kraujotakos tyrimus sergant tminiu lengvo laipsnio
kasos uzdegimu. Visoje apzvelgtoje literatiroje varty venos
trombozés rizika didéjo sergant Uminiu sunkiu, ypac
nekrotizuojanciu, pankreatitu. Vis délto komplikuotas kasos
uzdegimas pasireiskia tik 10-15 proc. atvejy. Didzioji dalis
visy UP yra lengvo laipsnio, daznai nereikalaujantys sudétingo
gydymo, tafiau jy jtaka varty veninés sistemos kraujotakai
niekada anksCiau nebuvo tirta. Negana to, autoriy, tyrusiy
létinio pankreatito jtakg varty venos trombozei, duomenimis,
kaip tik dmios ligos epizodai sergant LP 1émé VVT
i8sivystymg. Todél Sio tyrimo metu vertinta lengvo laipsnio
UP jtaka varty veninés sistemos kraujotakai — vertinta, ar kito
kraujotakos greitis fimios ligos epizodu ir véliau, pranykus
imios ligos pozymiams ir simptomams.

Sio mokslinio tyrimo kryptis taip pat paskatino
bendradarbiauti su kity Saliy tyréjais. Disertacijos autorius
dalyvavo dviejose tarptautinése mokslinése grupése: (1)
inicijuotas prospektyvinis multicentrinis mokslinis tyrimas —
vertinti gyvenimo kokybés poky¢iai sergant LP, vyraujanéiy
uzdegiminiy rodikliy ,,fonas“ ir jy jtaka gyvenimo kokybés
poky¢iams  sergant LP; (2) autorius  dalyvauja
multicentriniame  prospektyviniame kohortiniame tyrime,
kurio tikslas sudaryti anksti nustatoma Giminio kasos uzdegimo
sunkumo vertinimo indeksa (Early Achievable Severity Index)
— vertinami  bendrieji ir biocheminiai kraujo rodikliai,
radiologiniy (tarp jy ir ultragarsiniy) tyrimy duomenys
pirmosiomis paromis diagnozavus UP siekiant susisteminti
duomenis i§ skirtingy Europos Saliy ir apskaiciuoti galima
komplikuoto Giminio pankreatito i§sivystymo rizikg remiantis
paprastais, kasdienéje klinikinéje praktikoje atlickamais
laboratoriniais ir radiologiniais tyrimais.
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2. TYRIMO METODIKA

2.1. TYRIMO PROGRAMA

Atsizvelgiant | darbo tikslus ir uzdavinius, mokslinio darbo
pradzioje sudaryta tyrimo programa, apimanti keleta etapy:

1.

Literatiiros apzvalga; tyrimo protokolo sudarymas ir
tirti  reikalingy dokumenty rengimas; gautas
bioetikos leidimas atlikti tyrimg.

Tiriamyjy atranka j tris tiriamasias grupes pagal

pasirinktus jtraukimo kriterijus.

Pilvo organy echoskopija, vertinta varty venos ir jos

Saky, kepeny arterijos ir kepeny veny kraujotaka

spalviniu Doplerio rezimu:

a. Sveikiems asmenims — kontroliné grupé;

b. Uminiu lengvo laipsnio pankreatitu sergantiems
asmenims;

c. Létiniu pankreatitu  sergantiems ir ligos
paiiméjimo simptomy tyrimo metu neturintiems
asmenims.

Kraujo paémimas laboratoriniams tyrimams ir

rezultaty vertinimas:

a. Sveikiems asmenims — kontroliné grupé;

b. Uminiu lengvo laipsnio pankreatitu sergantiems
asmenims;

c. Létiniu pankreatitu  sergantiems ir ligos
paiiméjimo simptomy tyrimo metu neturintiems
asmenims.

Kontroliné pilvo organy echoskopija po 3 ménesiy,

vertinta varty venos ir jos Saky, kepeny arterijos ir

kepeny veny kraujotaka spalviniu Doplerio rezimu.

Kontroliné pilvo organy echoskopija po 6 ménesiy

nuo tyrimo pradzios, vertinta varty venos ir jos Saky,
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kepeny arterijos ir kepeny veny kraujotaka spalviniu
Doplerio rezimu.

7. Duomeny suvedimas ir statistiné duomeny analizg,
predisponuojanciy veiksniy, galinéiy turéti jtakos
varty venos kraujotakos poky¢iams, nustatymas.

2.2. TYRIMO MEDZIAGA IR METODAI

Mokslinis darbas buvo atliekamas nuo 2015 m. geguzés iki
2018 m. balandzio Vilniaus universiteto ligoninés Santaros
kliniky Hepatologijos, gastroenterologijos ir dietologijos
centro Hepatologijos ir gastroenterologijos skyriuje. Gautas
Biomedicininiy tyrimy etikos komiteto leidimas Nr. 158200-
15-774-291 (2015 03 03) atlikti tyrimg, visi jame sutike
dalyvauti tiriamieji prie§ jsitraukdami | tyrimg turéjo
perskaityti informuoto asmens formg ir pasirasyti informuoto
asmens sutikimo forma. Atliekant tyrimg paisyta Helsinkio
deklaracijoje numatyty moksliniy tyrimy su zmonémis etikos
principy.

Tyrime dalyvavo 103 tiriamieji, j galuting duomeny analize
jtraukti 71 tiriamieji, visi jie tirti tris kartus. Tiriamieji tyrimo
pradzioje suskirstyti j tris grupes: pacientai, sergantys timiniu
lengvo laipsnio pankreatitu (50 asmeny tyrimo pradZzioje);
pacientai, kuriems diagnozuotas létinis pankreatitas (35); ir
kontroliné sveiky tiriamyjy grupé (18). Gauti duomenys
apdoroti du kartus: j pirmaja duomeny analiz¢ jtraukti 44
dminiu pankreatitu sirge, 29 létiniu pankreatitu sirge ir 16
sveiky tiriamyjy. | antraja — galuting — duomeny analize
jtraukti ir visus tris kartus istirti 29 pacientai, sergantys iminiu
pankreatitu, 26 pacientai, kuriems diagnozuotas létinis
pankreatitas, bei 16 sveiky asmeny, sudariusiy kontroling

grupe.
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2.3. TIRIAMUJU GRUPES

Moksliniame tyrime dalyvavo tik tie asmenys, kurie atitiko
nustatytus jtraukimo kriterijus:
1. Uminiu pankreatitu serganéiy tiriamyjy grupé:

Diagnozuotas iminis pankreatitas;

Uminis lengvo laipsnio pankretitas remiantis
atnaujinta Atlantos klasifikacija;

18-80 mety asmenys;

Asmenys, sutike¢ dalyvauti tyrime ir pasiras¢
informuoto asmens sutikimo forma;

Anksciau mediciniSkai nedokumentuoti
kraujotakos ir kreséjimo sistemos sutrikimai.

2. Létiniu pankreatitu serganciy tiriamyjy grupé:

Diagnozuotas létinis pankreatitas;

Néra cholangito ar kasos uzdegimo paiiméjimo
simptomy ir poZymiy;

I Hepatologijos ir gastroenterologijos skyriy
bendrojo tulzies latako ar kasos latako
restentavimo procedirai paguldyti pacientai;
18-80 mety asmenys;

Asmenys, sutike dalyvauti tyrime ir pasirase
informuoto asmens sutikimo forma;

Anksciau mediciniskai nedokumentuoti
kraujotakos ir kres¢jimo sistemos sutrikimai.

3. Kontroliné (sveiky tiriamyjy grupé):

Neturintys Giminio ar létinio pankreatito pozymiy
ir simptomy asmenys;
Asmenys, kuriems niekada anks¢iau nebuvo
diagnozuotas timinis pankreatitas;
18-80 mety asmenys;
Asmenys, sutike¢ dalyvauti tyrime ir pasirase¢
informuoto asmens sutikimo forma;
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e AnkscCiau mediciniSkai nedokumentuoti
kraujotakos ir kresé¢jimo sistemos sutrikimai.

I tyrima nejtraukti asmenys, kuriems tiko bent vienas i$ Siy
kriterijy:
e Diagnozuotos kepeny ligos ir / ar jy sukeltos
komplikacijos;
¢ Diagnozuotos mieloproliferacinés ligos;
e Diagnozuotos ar persirgtos onkologinés ligos;
o Diagnozuotos $irdies ir kraujagysliy ligos;
o Diagnozuotos kraujo kreséjimo sistemos ligos;
e Asmenys, jaunesni nei 18 ar vyresni nei 80 mety.
Uminiu lengvo laipsnio pankreatitu serganciy tiriamyjy
grupé. Tyrimo pradzioje | $ig tirilamyjy grupe jtraukta 50
tiriamyjy, kurie istirti ir gydyti buvo hospitalizuoti j Santaros
kliniky Hepatologijos ir gastroenterologijos skyriy. Tiriant is
pirmosios (pirmojo etapo) analizés pasSalinti 6 pacientai,
kuriems UG tyrimo metu nustatyta kepeny audinio fibrozé, dar
15 (i8 viso 21 pacientas) — i§ galutinés (antrojo etapo)
duomeny analizés neatvykus antro arba tre¢io Vvizito.
Duomeny analizei panaudoti 44 pacienty duomenys, 38 (86,4
proc.) pacientams aminis pankreatitas buvo metabolinés
(alkoholinés) kilmés. Remiantis Tarptautinés Kkasos ligy
asociacijos (International Association of Pancreatology) ir
Amerikos  kasos  asociacijos  (American  Pancreatic
Association) nustatytais kriterijais, Uminis pankreatitas
tiriamiesiems diagnozuotas, kai atitiko bent du i$ trijy kriterijy:
e Klinikinius simptomus — virSutinés pilvo dalies
skausmas;
e laboratorinius pozymius — serumo lipazé ar
amilazé padidéjusi daugiau nei 3 kartus, lyginant
Su normos riba;

54



o specifinius radiologinius vaizdinius (KT, MBR,
ultragarsinio tyrimo) radinius.

Hepatologijos ir gastroenterologijos skyriuje gydomy
iminiu pankreatitu serganciy pacienty ligos eiga, remiantis
atnaujinta Atlantos klasifikacija, klasifikuojama j tris sunkumo
laipsnius [Banks P.A., et al., 2013]:

e lengvas — néra organy nepakankamumo ir
komplikacijy;
e vidutinis  sunkus —  organy  funkcijos

nepakankamumas trunka ne ilgiau nei 48
valandas ir / arba diagnozuotos vietinés ar
sisteminés komplikacijos;

e sunkus — organy funkcijos nepakankamumas
trunka ilgiau nei 48 valandas.

Siame moksliniame tyrime dalyvavo tik lengvo laipsnio
aminiu pankreatitu sergantys pacientai. Sunkaus laipsnio
pankreatitas, ypa¢ nekrozuojantis, yra zinomi kaip aiskas varty
venos trombozés rizikos veiksniai, atlikta nemazai
retrospektyviniy ir prospektyviniy tai patvirtinan¢iy moksliniy
tyrimy. Vis délto lengvo laipsnio Giminis pankreatitas sudaro
didzigja dalj visy iminio pankreatito atvejy, taciau iki §iol néra
atlikta tyrimy, vertinanciy, ar lengvo laipsnio Uminis
pankreatitas veikia kepeny varty venos ir jos Saky kraujotaka.
Todél $io tyrimo metu tirti atrinkti tik lengvo laipsnio iminiu
pankreatitu sergantys ir Gastroenterologijos ir hepatologijos
skyriuje Gminiu ligos epizodu gydyti pacientai. Visi tiriamieji
skyriuje gydyti 5 — 7 dienas, taikyta skyséiy terapija (5
ml/kg/per dieng intraveniniy skysCiy terapija Ringerio ir / ar
0,9 proc. natrio chlorido tirpalu pirmaja hospitalizacijos dieng
(infuzijos greitis 200-300 ml per valanda), mazinant iki 1,5
litro per parg paskutinémis dienomis), pakaitiné virSkinimo
fermenty terapija, analgetikai (nesteroidiniai vaistai nuo
uzdegimo), dieta. Antikoaguliantai jprastai néra skiriami
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sergant UP, todél né vienas Siame tyrime dalyvaves lengvo
laipsnio UP sirges pacientas nevartojo minéty medikamenty.
Létiniu pankreatitu serganciy tiriamyjy grupé. Tyrimo
pradzioje | Sia tiriamyjy grupe jtraukti 35 tiriamieji, kurie
hospitalizuoti Santaros kliniky Hepatologijos ir
gastroenterologijos skyriuje planinéms kasos arba bendrojo
tulzies latako restentavimo procediiroms. | tyrima jtraukti tik
tie létiniu pankreatitu sergantys pacientai, kuriems nebuvo
jokiy Giminés ligos simptomy. Tiriant 9 pacientai pasalinti i$
tyrimo ir galutinés duomeny analizés: pirmajai duomeny
analizei panaudoti 30 asmeny duomenys (dél kepeny audinio
fibrozés ir krities véZio anamnezéje 5 pacientai pasalinti i$
tyrimo dar pirmajame etape), véliau i§ tyrimo paSalinti dar 4
asmenys (neatvyko antro ar tre¢io vizito). Galutinei duomeny
analizei panaudoti 26 pacienty duomenys. Létinis pankreatitas
tiriamiesiems buvo diagnozuotas anks¢iau, ne jtraukimo |
tyrima ir su tuo susijusios hospitalizacijos metu. | tyrima
jtraukti tik tie pacientai, kuriems remiantis radiologiniais
vaizdiniais tyrimais anamnezgje patvirtinta neabejotina létinio
pankreatito diagnozé remiantis Amerikos kasos asociacijos
nustatytu diagnostikos algoritmu: vaizdiniais tyrimais matomi
kasos audinio kalcifikatai ir / ar vidutiniS8kai arba stipriai
i8reiksti morfologiniai kasos pokyciai.
Vidutiniskai iSreiksti morfologiniai kasos pokyciai —

patvirtinti du ar daugiau i$ Siy kriterijy:

e iSsiplétes kasos latakas (2-4mm);

e padidéjusi kasa;

e heterogeniska kasos parenchima;

e vingiuoti kasos latakai;

e sustor¢jusios kasos latakos sienelés;

e kasos cista (<10 mm);

e netaisyklingas kasos galvos / kino

kontiiras.
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Stipriai i$reiksti morfologiniai kasos poky¢iai — matomi
vidutiniskai iSreikStiems kasos pokyciams biidingi pozymiai ir
papildomai vienas ar daugiau i$ iSvardyty kriterijy:

o didelés kasos cistos (>10 mm);

o Kkasos lataky praeinamumo sutrikimas /
akmenys;

e kasos lataky obstrukcija ar susiauréjimas
(striktaira).

Visiems pacientams taip pat nustatyti létiniam pankreatitui
pankreatitas anamnezgje, alkoholizmas anamnezgje, pilvo
skausmas, steatoréja, maz¢janti  vartojant  pakaitinius
virskinimo fermentus, ir kiti.

Tiriamieji gydyti Gastroenterologijos ir hepatologijos
skyriuje 3 — 5 dienas. Pirmaja hospitalizacijos dieng atliktas
pilvo organy UG tyrimas, jvertinta varty venos kraujotaka,
atlikti  kraujo tyrimai. Numatyta planiné endoskopiné
retrogradiné cholangiografija bendrojoje nejautroje atlikta
antra hospitalizacijos diena, todél procediira neturéjo jokios
jtakos pirmojo iStyrimo rezultatams. Po procediiros skirta
intraveniné skyséiy terapija, analgetikai esant skausmui.

Sveiky tiriamyjy — kontroliné — grupé. Kontroling grupe
sudaré 18 asmeny, savanoriSkai sutikusiy dalyvauti Siame
moksliniame tyrime. Perskait¢ informuoto asmens forma ir
pasiras¢ informuoto asmens sutikimo forma jie pakviesti
dalyvauti tyrime. Atliktas iSsamus kontroling grup¢ sudariusiy
asmeny jvertinimas siekiant jsitikinti, kad tiriamieji atitinka
visus jtraukimo ir atmetimo kriterijus. Surinkta detali
anamnez¢ ir jvertinti turimi medicininiai asmens duomenys,
po to vienas tiriamasis pasalintas i§ tyrimo (skydliaukeés
piktybinio darinio operacija anamnezéje). Atliktas objektyvus
iStyrimas: arterinio kraujo spaudimo ir Sirdies susitraukimo
daznio matavimas, pilvo palpacija, vertinimas dél periferiniy
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edemy, apziturétos kojy venos. Atlikta pilvo organy
echoskopija: vertintas kepeny dydis ir strukttra, tulzies ptslés
dydis, konturas, papildomi dariniai kepenyse ar tulzies piisl¢je,
taip pat vertinta kasos struktiira, dydis, kasos latako struktiira
ir vientisumas, pilvo ertmés limfmazgiai dél limfadenopatijos.
Po pilvo organy echoskopijos vienas asmuo pasalintas i$
tolimesnio tyrimo dél matomy tulzies ptslés akmeny. Paimtas
veninis kraujas biocheminiams tyrimams siekiant visapusiskai
jvertinti medicining tiriamyjy bukle: jvertintos bendrojo ir
tiesioginio bilirubino, alanininés transaminazés, aspartato
transaminazes, Sarminés fosfatazés, gama
gliutamattransferazes ir gliukozés koncentracijos, lipidograma.
Taigi galutinei duomeny analizei panaudoti 16 sveiky asmeny,
sudariusiy kontroline grupe, duomenys.

2.4. TYRIMO EIGA

Visi tiriamieji supazindinti su tyrimo eiga ir gautas jy
sutikimas dalyvauti tyrime. Tiriamyjy iStyrimg sudaré trys
etapai, kiekvieng jy skyré trijy ménesiy intervalas.

Pirmojo iStyrimo metu visiems tiriamiesiems paimtas
veninis kraujas bendrajam kraujo, biocheminiams ir kraujo
kre$¢jimo tyrimams (apraSyti toliau). Uminiu pankreatitu
sergantiems  tiriamiesiems  veninis  kraujas  paimtas
Hepatologijos ir gastroenterologijos skyriuje nevalgius per
pirmas 24 valandas nuo diagnozés nustatymo  (ir
hospitalizacijos) pradzios, procediirg atliko slaugytoja
procediriniame kabinete. Létiniu pankreatitu sergantiems
tiriamiesiems veninis kraujas paimtas Hepatologijos ir
gastroenterologijos skyriuje nevalgius per pirmas 24 valandas
nuo hospitalizacijos pradzios, procediirga atliko slaugytoja
procediiriniame kabinete. Sveikiems tiriamiesiems veninis
kraujas paimtas nevalgius ryte Santaros kliniky Laboratorinés
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medicinos centro procediiriniame kabinete. Tg pacia dieng
iSmatuotas tiriamojo tgis, svoris, apskai¢iuotas kiino maseés
indeksas, pamatuotas arterinis kraujo spaudimas ir Sirdies
susitraukimy daznis. Visiems tiriamiesiems atliktas pilvo
organy ultragarsinis tyrimas su spalviniu Doplerio rezimu.
Detaliai jvertintas kasos audinys, kepeny kraujagyslés ir jy
kraujotaka. Pirmajame iStyrime dalyvavo 89 tiriamieji, gauti
demografiniai, laboratoriniy kraujo tyrimy ir UG tyrimo su
Doplerio rezimu duomenys panaudoti pirmajai duomeny
analizei.

Antrasis iStyrimas atliktas praéjus trims ménesiams po
pirmojo istyrimo. Aliktas pilvo organy ultragarsinis tyrimas
spalviniu Doplerio rezimu. Po kity trijy ménesiy — praéjus
pusei mety nuo jtraukimo ] tyrima pradzios — tiriamieji iStirti
treCig karta. Taip pat atliktas pilvo organy echoskopinis
tyrimas su spalviniu Doplerio rezimu. Nei automatinis, nei
biocheminiai ar kraujo kre$éjimo tyrimai antrojo ir treciojo
tyrimo metu nekartoti. Gauti duomenys panaudoti antrajame
duomeny analizés etape. Per visg tyrimag ultragarsinis tyrimas
su spalviniu Doplerio rezimu atliktas tris kartus kiekvienam
tiriamajam — taigi i$ viso atliktas 232 iStyrimai.

2.5. LABORATORINIAI KRAUJO TYRIMAI

Mokslinio tyrimo metu visiems tiriamiesiems atliktas
bendrasis kraujo tyrimas, kraujo kreséjimo ir biocheminiai
kraujo tyrimai. Kraujo tyrimai atlikti Vilniaus universiteto
ligoninés Santaros kliniky Laboratorinés medicinos centro
Biochemijos laboratorijoje. Tyrime dalyvavusiems 73 kasos
uzdegimu sergantiems pacientams veninis kraujas tyrimams
paimtas stacionare pirmaja hospitalizacijos para. 16 sveiky
tiriamyjy veninis kraujas tyrimams paimtas ambulatoriskai
Laboratorinés  medicinos centro Mokamy  paslaugy

59



procediiriniame kabinete, ryte, nevalgius bent 6 valandas.
Veninis kraujas surinktas j 2,7 ml ir 5 ml mégintuvélius su
natrio citratu ir etilendiamintetraacto riig§timi venos punkcijos,
kurig atliko procediirinio kabineto slaugytoja, metu. Atlikti Sie
kraujo tyrimai:

e Bendrasis kraujo tyrimas. Vertinti: leukocity skai¢ius
(WBC), neutrofily skai¢ius (NEU), trombocity
skaiéius (PLT), hemoglobino kiekis kraujyje (Hgb),
hematokrito kieks (Hct), vidutinis trombocity taris
(MPV), vidutinis eritrocity turis (MCV), vidutinis
hemoglobino kiekis eritrocituose (MCH). Tyrimas
atliktas naudojant Coulter DxH 800 analizatoriy
(Backman Coulter Diagnostics, JAV).

e Kraujo kres¢jimo tyrimai. Vertinti: tarptautinis
normalizuotas santykis (INR), aktyvintas dalinis
tromboplastino  laikas  (ADTL), D-dimerai,
protrombino laikas (SPA), fibrinogenas. Sie tyrimai
atlikti naudojant STA R Max analizatoriy (Stago
Group, Pranciizija).

e Biocheminiai kraujo tyrimai. Vertinti: C reaktyvusis
baltymas (CRB), natrio koncentracija kraujyje (Na),
kalio  koncentracija  kraujyje  (K), chloro
koncentracija kraujyje (Cl), kalcio koncentracija
kraujyje (Ca), lipazé, p-amilaz¢, laktatdehidrogenazé
(LDH). Tyrimai atlikti naudojant  Architect
analizatoriy (Abbott, JAV).

2.6. ULTRAGARSINIS PILVO ORGANU TYRIMAS SPALVINIU
DOPLERIO REZIMU

Pilvo organy echoskopija su spalviniu Doplerio rezimu
tiriamiesiems atlikta tris kartus — per pirmajj iStyrimga, véliau
po 3 ir po 6 ménesiy. Tyrimas atliktas Vilniaus universiteto
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ligoninés Santaros kliniky Hepatologijos, gastroenterologijos
ir dietologijos centre. Tyrima visiems tiriamiesiems atliko
tyrimo autorius, todél visy tiriamyjy rezultatai vertinti
vienodai. Tyrimo metu naudotas ultragarso aparatas Toshiba
diagnostic ultrasound system, Model SSA-790A (Toshiba
medical systems corporation, Japonija) ir Toshiba PVT-375BT
3,5 MHz daviklis.

Ultragarsinis pilvo organy tyrimas atliktas bent 6 valandas
nevalgiusiems tiriamiesiems gulimoje padétyje (ant nugaros)
desiniajame paSonkauliniame kampe iStiestomis kojomis.
Tiriamieji paprasyti jkvépti ir sulaikyti kvépavimag. Kepeny
kraujotakos greitis ir indeksai matuoti iSlaikant 30-60°
Doplerio kampa (kampas tarp kraujagyslés ir ultragarso
bangos) ties kraujagysliy vidurine dalimi, kur kraujagyslés
spindzio (laminarinis) kraujo tékmés greitis yra didZiausias.
Varty vena vertinta apie 2 cm link kepeny nuo bluznies ir
virSutinés pasaito venos susijungimo vietos. DeSiniosios ir
kairiosios varty venos Saky kraujotaka matuota apie 1-2 cm
nuo jy iSsiSakojimo. Kepeny arterija vertinta vir$ kasos galvos,
kepeny venos — apie 3—6 cm nuo apatinés tus¢iosios venos.

Kiekvieno ultragarsinio tyrimo metu vertintas kasos galvos
dydis ir kiti pilvo vidaus organai, siekiant iSsiaiskinti, ar
neatsirado pakitimy, susijusiy su atmetimo kriterijais, bei
pagrindiniai varty veninés kraujotakos parametrai:

e Varty venos ir jos Saky skersmuo.

e Vmax — tai parametras, apskaiCiuojamas
automatiskai. Jis parodo didZiausig kraujotakos
greit] sistolés metu, uzfiksuotg per tam tikra laiko
intervalg — §io tyrimo metu per 4-6 sekundes.

e Vpeak — didziausias sistolinis kraujotakos greitis.

e Vmin — maziausias kraujotakos greitis diastolés
metu.

e Vmean — vidutinis kraujotakos greitis.
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e Pulsacijos indeksas (Pl) — iSvestinis dydis,
apskaiCiuojamas paties ultragarso aparato pagal
formulg:  v/peak — Vmin

Vmax

e RezistentiSkumo indeksas (RI) — iSvestinis dydis,
apskaiCiuojamas paties ultragarso aparato pagal
formulg:  Vpeak — galinis diastolinis greitis

Vpeak

Visi varty veny parametrai (kraujotakos greitis) kiekvieno
matavimo metu vertinti tris kartus, véliau iSvedant kiekvieno
matavimo  vidurkj, kuris ir panaudotas tolimesniems
skai¢iavimams. Taip stengtasi iSvengti Sirdies ciklinio ritmo
nulemty kraujotakos grei¢io svyravimy varty venos sistemoje.

2.7. STATISTINE DUOMENU ANALIZE

Statistinei duomeny analizei naudotos Microsoft Excel ir SPSS
(Statistical Package of the Social Sciences) 20.0 programos.
Tyrimy rezultatams sisteminti naudota rodikliy aprasomoji
statistika: kiekybiniams kintamiesiems absoliutus skaicius,
aritmetinis vidurkis su standartiniu nuokrypiu, minimali ir
maksimali  reikSmés, mediana, moda; kokybiniams
kintamiesiems — absoliutus skaifius ir santykiné dalis
(procenting iSraiska).

Kiekybiniy rodikly pasiskirstymo normalumas buvo
tikrinamas atliekant Kolmogorovo ir Smirnovo testa bei
vertinant  histogramg.  Priklausomai nuo  kintamyjy
pasiskirstymo ir dispersijy jvairiart§iSkumo, bendrieji tolydziy
kintamyjy palyginimai atlikti naudojant vienos krypties
ANOVOS ir Welch ANOVOS testus arba Kruskal-Wallis
testg. Diskretiems kintamiesiems naudotas Chi-square testas.
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Lyginant rizikos veiksniy paplitima tarp pogrupiy,
kategoriniams tyrimams taikytas tikslusis (exact) Fisher testas;
tolydiems kintamiesiems — vienos krypties ANOVA, Kruskal-
Wallis, Tukey post-hoc ir Games-Howell post-hoc. Statistiskai
reikSminga sasaja pasirinkta ties p < 0,05 riba.

Galimoms asociacijoms nustatyti skaiciuoti Pearson ir
Spearman koreliacijos koeficientai. Vienanarés ir daugianarés
binominés logistinés regresijos buvo taikomos varty venos
trombozeés rizikos veiksniams nustatyti (priklausomi kintamieji
perkoduoti j nominaling skale). | daugianare analize jtraukti tik
tie rodikliai, kurie buvo reikSmingi arba beveik reikSmingi
vienanar¢je analizéje. Grafiniam vaizdavimui buvo pasirinkti
skritulinis, juostinis stulpelinis, staciakampis ir sudétiniy linijy
grafikai.

Imties  dydis apskaiCiuotas naudojant  internetines
skai¢iuokles — Survey System bei Qualtrics. Dél numatyto
nedidelio imties dydzio taikant grieztus atmetimo kriterijus,
pasirinktas 95% reik§mingumo lygmuo ir 10 — pasikliautinasis
intervalas. Siuo atveju, turint pakankamai platy diapazona,
padidéja klaidy galimybé, taCiau kartu tikétina, kad
populiacijos rezultatai pilnai j jj pateks. Apskaiciuotas
minimalus imties dydis — 38 Giminio ir 28 Iétinio pankreatito
grupems.

3. DARBO REZULTATAI
3.1. TIRIAMIEII IR TIRIAMUJU GRUPIU PALYGINIMAS

I$ viso tyrime dalyvavo 90 tiriamyjy. I$ jy 74 (82,2 proc.)
kasos uzdegimu sergantys pacientai, kuriems diagnozuotas
létinis (n = 30; 33,3 proc.) ir Gminis (n = 44; 48,9 proc.) kasos
uzdegimas bei 16 sveiky asmeny (17,8 proc.), sudariusiy
kontroling grupe (1la pav.). Tyrime i§ viso dalyvavo 64 (71,1
proc.) vyrai ir 26 (28,9 proc.) moterys. Tiek Gminio, tiek
létinio pankreatito grupése didZigjg dalj tiriamyjy sudaré vyrai
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(atitinkamai 72,7 proc. ir 80,0 proc.) (2 pav.), 0 kontrolinéje
grupgje tiriamieji pagal lyt] pasiskirste tolygiai (8 vyrai ir 8
moterys). Tiriamyjy amzius svyravo nuo 23 iki 69 mety.
Apskritai visos trys tirlamyjy grupés buvo statistiskai
homogeniskos pagal amziy ir tiriamyjy tgj, taciau rastas
reikSmingas skirtumas grupése lyginant tiriamyjy svorj ir KMI
(atitinkamai p = 0,039 ir p = 0022) (3 pav.). Létiniu
pankreatitu sergantys buvo statistiSkai reik§Smingai maZzesnio
svorio ir kiino masés indekso, lyginant su Giminiu pankreatitu
serganciais (atitinkamai p = 0,015 ir p = 0,011) tiriamaisiais.
Didele jtaka kraujo tékmés greiciui turi Sirdies susitraukimy
daznis (SSD) ir AKS. Vidutinis SSD UP grupéje buvo
statistiSkai  reikSmingai didesnis nei LP serganciy ar
kontroliniy tiriamyjy (atitinkamai 78 k./min. (60-110 k./min.)
vs 74 k./min. (62-86 k./min.) ir 72 k./min. (64-78 k./min.);
p=0,004). Tuo tarpu, sistolinis ir diastolinis AKS statistiSkai
reikSmingai nesiskyré tarp grupiy, nors sistolinio AKS ribos
buvo platesnés UP sergandiyjy grupéje: vidutinis AKS UP
grup¢je buvo 130/80 mm/Hg; 132/92 mm/Hg LP grupéje ir
127,5/90 mm/Hg kontrolinéje grupéje.
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= Uminis pankreatitas
= Létinis pankreatitas

= Kontroliné grupé

1 pav. Tiriamyjy pasiskirstymas j grupes (a) pirmojo iStyrimo
ir pirmosios duomeny analizés metu ir (b) antrosios duomeny
analizés metu — po trijy iStyrimy

Kontroliné grupé

Létinis pankreatitas = Vyrai

= Moterys

Uminis pankreatitas

o

10 20 30 40 50

2 pav. Tiriamyjy pasiskirstymas pagal lytj
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Fup L pankreitzs Pr—

3 pav. Tiriamyjy pasiskirstymas pagal amziy, tgj,
svorj ir KMI

Antrojoje duomeny analizéje (po visy trijy iStyrimy)
panaudoti 71 tiriamyjy demografiniai duomenys: i§ jy 26
pacientai sirgo létiniu pankreatitu (36,6 proc.), 29 — Gminiu
(40,9 proc.) ir 16 sudaré kontroling grupe (22,5 proc.) (1b
pav.). Taip pat kaip ir pirmosios analizés metu didziaja dalj
tiriamyjy sudaré vyrai: 82,8 proc. iiminio pankreatito ir 84,6
proc. létinio pankreatito grupése, kontrolinéje grupéje
tiriamyjy skaicius, atitinkamai ir pasiskirstymas pagal lytj viso
tyrimo metu nekito. Galutingje analizéje dalyvavusiy
demografiniai duomenys nesiskyré: tiriamyjy grupés buvo
homogeniskos pagal amziy, tiriamyjy 0gj bei pagal Iyt
tiriamosiose grupése (1 lentelé¢). Nepaisant to, nustatytas
statistiSkai reikSmingas skirtumas tarp Tminiu ir létiniu
pankreatitu serganciy tiriamyjy, lyginant kiino svorj ir kiino
masés indeksg: 1étiniu pankreatitu serganciyjy svorio vidurkis
buvo apie 10 kg maZesnis, lyginant su Gminiu pankreatitu
serganciais (atitinkamai 72,6 + 14,9 kg ir 81,9 £ 145 kg; p =
0,019), KMI létine liga serganciyjy taip pat buvo reikSmingai
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mazesnis (26,5 + 4,9 serganciy fiminiu ir 23,5 + 4,4 serganciy
létiniu pankreatitu grupése; p = 0,011). Statistiskai reik§mingo
skirtumo lyginant sveikus tiriamuosius su pankreatitu
sirgusiais pagal svorj ir KMI nepastebéta.
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1 lentelé. Demografiné galutingje (antrojoje) duomeny analizéje dalyvavusiy tiriamyjy statistika

LP tiriamieji UP tiriamieji ~ Sveiki Bendrap p reikSmé tarp grupiy:
n=26 n=29 tiriamieji  reik§mé LP vs UP
(36,6 %) (48,8 %) n=16 LP vs sveiki
(22,5 %) UP vs sveiki
Lytis, Vyrai 22 (84,6 %) 24(828%) 8(50%)  0,021%** 3'828:
n (%) Moterys 4 (15,4 %) 5(172%) 8 (50 %) 0,037%**
*
Amzius, metai 455 40,5 42,7 01765 8’}122*
M, (ribos) (32-64) (23-69) (25-63) ! 0 bge
Svoris, kg 72,6 81,9 748 0,056+ 06061490***
M, (ribos) (52-102) (59-133)  (56-102) Ry
23,8 0,011%*
. 235 26,5 ! !
KMI, M, (ribos) ! ! (192-  0,032%* 0,783*
(17,6-36) (18,8-41) 30.1) 0119

LP — létinis pankreatitas; UP — Giminis pankreatitas; M — vidurkis; *one-way ANOVA, **Kruskal Wallis;
***Chi-square testas. ParySkinta statistiskai reikSminga p reikSmeé (<0,05).
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3.2. BENDROJO KRAUJO TYRIMO RODIKLIU POKYCIAI TARP
TIRIAMUIU

Ivertinus bendrojo kraujo tyrimo rodikliy pokyc€ius, rasti
statistiSkai reikSmingi skirtumai tarp grupiy pagal leukocity
skai¢iaus, neutrofily absoliutaus ir santykinio kiekio kitima (p
< 0,001) ir viduting hemoglobinio koncentracijg eritrocituose
(p <0,05).

Ryskiausias leukocity kiekio padidéjimas stebétas iminiu
kasos uzdegimu serganciy pacienty grupéje (11,4 + 3,9 x
10%1), be to stebétas statistiSkai reikSmingas skirtumas
lyginant leukocity skai¢iy Uminiu ir létiniu pankreatitu
serganéiy pacienty kraujyje (p = 0,031), létiniu ar Gminiu
pankreatitu serganciy ir sveiky tiriamyjy kraujyje (atitinkamai
p < 0,001 ir p < 0,001). Apskaiciuotas rySkus absoliutaus ir
santykinio neutrofily kiekio pokytis kraujyje lyginant visas tris
grupes (atitinkamai p < 0,001 ir p < 0,001). Daugiausia,
lyginant su nustatytomis rodiklio normos ribomis kraujyje,
neutrofily kiekis didéjo Giminiu pankreatitu serganciy tiriamyjy
grupéje: absoliutus neutrofily skaicius kraujyje buvo 8,8 + 3,8
x 10%1, santykinis — 76,8%. O létiniu pankreatitu serganéiy ir
sveiky tiriamyjy kraujyje neutrofily kiekio vidurkiai atitiko
norma. Taciau ir absoliutus, ir santykinis neutrofily kiekis
sergant létiniu pankreatitu vidutiniSkai buvo didesnis nei
sveiky tiriamyjy (3 lentelé), todél nustatytas statistiskai
patikimas skirtumas tarp neutrofily absoliutaus ir santykinio
kiekio didéjimo lyginant Giminio ir 1étinio pankreatito, iminio
pankreatito kontroling ir létinio pankreatito bei kontroling
grupes (visais atvejais p < 0,005) (2 lentele).

Kur kas maziau iSreiksti skirtumai tarp tiriamyjy nustatyti
lyginant hemoglobino koncentracija, trombocity kiekj ir
viduting hemoglobino koncentracija eritrocituose.
Hemoglobino koncentracija kraujyje buvo statistiSkai
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reikSmingai didesné @iminiu pankreatitu serganciy tiriamyjy
kraujyje lyginant su serganciais létiniu pankreatitu
(atitinkamai 146 + 15,2 g/l ir 136,5 + 18,1 g¢/l; p = 0,022),
taiau patikimo skirtumo lyginant sergancius su sveikais
tiriamaisiais pagal Hgb koncentracija nestebéta. O trombocity
skaiCius buvo kur kas didesnis létiniu pankreatitu serganciy
tiriamyjy kraujyje lyginant su Uminiu kasos uzdegimu
serganciais tiriamaisiais, ir $is skirtumas buvo statistiskai
patikimas (atitinkamai 264,3 + 104,7 x 10%1 ir 205,8 + 70,2 x
10%1; p = 0,048). Negana to, tik létinio pankreatito grupéje
trombocity skaiCius kraujyje daliai pacienty virSijo normos
ribas — PIt varijavo nuo 120 iki 518 x 10%l. Vis délto
trombocity skaiciaus skirtumas tarp kasos uzdegimu serganciy
ir sveiky tiriamyjy nebuvo statistiSkai reikSmingas. MCH
statistiSkai patikimai skyrési lyginant Gminiu pankreatitu
sergancius ir sveikus tiriamuosius (atitinkamai 31,7 £ 2,2 pg ir
29,5+ 1,2 pg; p =0,015).

3.3. KRAUJO KRESEJIMO RODIKLIU POKYCIAI TARP TIRIAMUJU

Nerasta jokio statistiSkai reik§mingo skirtumo tarp grupiy
lyginant aktyvuoto dalinio tromboplastino laika (ADTL),
protrombino laika (SPA) ir tarptautinj normalizuota santykj
(INR) — visy rodikliy vidurkiai atitiko nustatytas normos ribas
tiek Uminiu ir létiniu pankreatitu serganéiy, tiek sveiky
tiriamyjy grupése (3 lentelé).

Vis délto apskaiCiuoti rySkas statistiSkai reikSmingi
skirtumai tarp grupiy lyginant D-dimery ir fibrinogeno
koncentracijas kraujyje. Tiek iminiu, tiek létiniu pankreatitu
serganciy kraujyje D-dimery ir fibrinogeno koncentracija
vir§ijo normos ribas (atitinkamai 2169,5 = 2167,0 pg/l ir 5,8 +
1,9 g/l; bei 886,4 £ 1400,7 pg/l ir 4,6 £ 1,3 g/), ir serganéiy
iminiu kasos uzdegimu grupéje buvo statistiSkai reiSmingai

70



didesné lyginant su serganciais létiniu uzdegimu (atitinkamai
p < 0,001 ir p = 0,003). Sveiky tiriamyjy kraujyje D-dimery ir
fibrinogeno koncentracija atitiko norma, todél apskaiciuotas
statistiSkai reikSmingas skirtumas tarp sveiky tiriamyjy ir
iminiu bei létiniu pankreatitu serganciy tiriamyjy lyginant
grupes pagal minétus rodiklius (atitinkamai p < 0,001 ir p <
0,001; bei p = 0,001 ir p < 0,001).

3.4. BIOCHEMINIU KRAUJO RODIKLIU POKYCIAI TARP
TIRIAMUJU

Ivertinus elektrolity pokyc¢ius tiriamyjy kraujyje paaiskéjo, jog
ir sveiky, ir kasos uzdegimu serganciyjy natrio, kalio, kalcio ir
chloro koncentracija atitiko norma, nors apskaiiuoti
statistiSkai patikimi skirtumai tarp sveiky tiriamyjy ir Giminiu
pankreatitu serganCiy — pastarojoje grupéje visy elektrolity
koncentracijy vidurkis buvo mazesnis lyginant su sveikais
tiriamaisiais (p<0,05). Toks pat skirtumas stebétas lyginant
kalio ir kalcio koncentracijos vidurkj létiniu ir Tminiu
pankreatitu sergan¢iyjy kraujyje (p < 0,05) (4 lentelé).
Ivertinus fermenty koncentracijos poky¢ius kraujyje, rasti
statistiSkai reikSmingi skirtumai tarp grupiy. Lipazés ir p-
amilazés koncentracijos kraujyje buvo kelis kartus didesnés
nei normos riba serganCiy Uminiu pankreatitu grupéje
(atitinkamai 3887,5 U/l ir 705,4 U/l). Uminiu pankreatitu
serganciy tiriamyjy kraujyje lipazés koncentracija buvo
reikSmingai didesné lyginant ir su létiniu pankreatitu
serganciais, ir su sveikais tirilamaisiais (p < 0,001). Taip pat ir
p-amilazés koncentracijos vidurkis statistiSkai patikimai
didesnis buvo Uminiu nei létiniu pankreatitu serganciy ar
sveiky tiriamyjy kraujyje (p < 0,001) (4 lentelé). Nors tiek
lipazés, tiek p-amilazés koncentracija buvo didesné Iétiniu
pankreatitu  serganCiyjy kraujyje lyginant su sveikais
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tiriamaisiais (atitinkamai 305,4 + 528,6 U/l ir 126,7 + 247,4
U/l lyginant su 45,6 £ 49 U/l ir 30,8 + 18,8 U/l), taiau Sie
skirtumai nebuvo statistiskai reik§mingi (atitinkamai p = 0,587
irp=0,078).

StatistiSkai reikSmingas skirtumas nustatytas tarp visy trijy
grupiy ir pagal laktatdehidrogenazés ir C-reaktyvaus baltymo
koncentracijag kraujyje. CRB koncentracijos vidurkis ryskiai
didéjo tik serganciy timiniu kasos uzdegimu grupéje (140,2 +
94,8 mg/l), Siek tiek padidéjo 1étiniu pankreatitu serganciy ir
atitiko normg sveiky tiriamyjy kraujyje (atitinkamai 38,4 *
52,9 mg/l ir 0,7 + 0,7 mg/l). Nepaisant to, statistiSkai
reikSmingas skirtumas stebétas tiek tarp @miniu ir létiniu
pankreatitu serganciy, tiek tarp timiniu pankreatitu serganciy ir
sveiky, tiek tarp Iétiniu pankreatitu serganciy ir sveiky
tiriamyjy (atitinkamai p < 0,001; p < 0,001 ir p < 0,001).
Apskaiciavus laktatdehidrogenazés koncentracijos vidurkj
paaiskéjo, kad visose trijose grupése jie atitiko norma (4
lentelé), nors tiek 1étiniu, tieck Gminiu pankreatitu serganciyjy
kraujyje LDH koncentracijos svyravo iki riby, didesniy uz
numatytgsias normos (atitinkamai 145-384 U/l ir 150-1035
U/l). Vis délto LDH koncentracijos vidurkis statistiskai
skyrési tarp grupiy lyginant Gminiu ir létiniu pankreatitu
sergancius, létiniu pankreatitu sergancius ir sveikus, taip pat
iminiu pankreatitu sergancius ir sveikus tiriamuosius
(atitinkamai p = 0,074; p = 0,008 ir p < 0,001).
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2 lentelé. Bendrojo kraujo tyrimo rodikliy poky¢iai ir skirtumai tarp grupiy

Kraujo rodiklis LP oP Sveiki Bendra  p reikSmé tarp grupiy:
tiriamieji tiriamieji tiriamieji p LP vs UP
n=30 n=44 n=16 reik§meé LP vs sveiki
UP vs sveiki
Leukocity skaicius + + + o 0,03Lex
kraujyje, MSD, x10Y/1 9,0+ 3,3 11,4+ 3,9 57+0,8 <0,001 <0,001*=*
<0,001 *=*
Absoliutus neutrofily 0,001 *=
skaicius kraujyje, 56+28 8,8+38 3+0,6 <0,001** <0,001 **
M=+SD, x10%I <0,001%*
Santykinis neutrofily <0,001**
kiekis kraujyje, M+SD, 62,7 +£12,3 76,8 +9,2 522+74 <0,001** 0,005*
% <0,001**
. ) 0,266
Vidutinis trombocity 453,98 108408  104+1,1  0,205* 0,571
taris, M%SD, fl
0,189
. 0,198
Hematokritas, M£SD, 4,01 0401 0440 0,167+ 0,424
I 0,598
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Hemoglobino 136.5 + 0,022%
koncentracija, M+SD, 18’ 1‘ 146 £ 15,2 140,8 + 10,3 0,045* 0,543
g/l ’ 0,072
*
Trombocity skai¢ius 2643 + 0(5064381
- - 9 y -— )
kraujyje, M£SD, x10%/1 104.7 2058+ 70,2 234,7+359  0,095** 0.255
e e 0,730
Vidutinis eritrocity 91,6+65 912+61  89,7+37  0477** 0,379
taris, M%SD, fl
0,614
Vidutiné hemoglobino 0.417
koncentracija o ’
eritrocituose, M+SD, 30,56+£2,2 31,722 295+£172 0,041 006125*

P9
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3 lentelé. Kraujo kresé¢jimo rodikliy skirtumai tarp grupiy

Kraujo kreséjimo LP tiriamieji ~ UP tiriamieji Sveiki Bendra p p reikSmé tarp
rodiklis n=30 n=44 tiriamieji reik§mé grupiy:
n=16 LP vs UP
LP vs sveiki
UP vs sveiki

0,217
SPA, M£SD, % 931+14,1 99,3+15,9 954 +16,4 0,442 0,775
0,369

0,273
INR, M+SD 1+0,1 1+0,1 1+0,1 0,355 0,680
0,481

0,492
ADTL, M£SD, s 36,7+4,4 37,2+5,5 354 +3,6 0,415 0,425
0,115

0,003
46+13 58+19 28+05 <0,001* <0,001x
<0,001%

Fibrinogenas,
M=SD, g/l
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D-dimerai, M+SD,  886,4 + 1400,7 2169,5 £ 136,6 + 58,1 <0,001* <0,001*
ug/l 2167,0 0,001*
<0,001*
LP — létinis pankreatitas; UP — Gminis pankreatitas; M — vidurkis; SD — standartinis nuokrypis; INR —
tarptautinis normalizuotas santykis, ADLT — aktyvintas dalinis tromboplastino laikas, SPA — protrombino
laikas, *Kruskal Wallis. ParySkinta statistikai reikSminga p reik§mé (<0,05).
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3.5. VARTU VENOS SISTEMOS KRAUJOTAKOS RODIKLIU
SKIRTUMAI TARP GRUPIU

Tyrimo metu nustatyti statistiSkai reikSmingi kraujagysliy
skersmens skirtumai tarp ly¢iy. Pagrindinés varty venos,
desiniosios ir kairiosios jos Saky skersmuo buvo mazesnis tarp
motery, lyginant su vyrais, visose trijose tiriamyjy grupése
(atitinkamai p = 0,000; p = 0,022 ir p = 0,017), reikSmingai
mazesnis tarp motery buvo pulsatiliSkumo ir rezistentiSkumo
indeksas (atitinkamai p = 0,011 ir p = 0,006). Vmin ir Vmean
statistiskai reikSmingai didesni buvo tarp vyry: atitinkamai p =
0,006 ir p = 0,012. Negana to, pagrindinés varty venos
skersmuo taip pat buvo maZesnis sveiky tiriamyjy,
kontrolinéje, grupéje lyginant su serganciais kasos (létiniu ar
aminiu) uzdegimu (p = 0,003), taciau tai neturéjo reikSmingos
itakos kraujotakos grei¢io skirtumams tarp grupiy.

Nerasta jokios reikSmingos jtakos kraujotakos grei¢io
parametrams pagal bendrojo kraujo tyrimo, kre$éjimo ar
biocheminio kraujo tyrimo rodiklius bendrai ar atskirose
tirlamyjy grupése (p > 0,05). Varty veninés sistemos
kraujotakos greitis nebuvo susijes su AKS ar SSD visose
trijose tiriamyjy grupése.

3.5.1. DIDZIAUSIAS KRAUJOTAKOS GREITIS SISTOLES METU

Lyginant didziausig kraujotakos greitj sistolés metu per 4—6 S
(Vmax) pagrindiniame varty venos kamiene, neaptikta
statistiSkai reikSmingo skirtumo lyginant atskiras tiriamyjy
grupes (p = 0,584). Vmax pagrindinéje varty venoje pirmojo
iStyrimo (jtraukimo j tyrimg) metu buvo mazesnis létinio
pankreatito grupéje lyginant su UP serganciais ar sveikais
tiriamaisiais, ta¢iau S§is skirtumas nebuvo  statistiSkai
reikSmingas (4 pav.). Per antrag ir trecig vizitus reikSmingo

77



skirtumo tarp Vmax grupése taip pat neaptikta. StatistiSkai
reikSmingai Vmax rodiklis nesiskyré kiekvienoje grupéje
lyginant pirmajj, antrajj ir tre¢iajj etapus. Uminis lengvo
laipsnio pankreatitas neturé¢jo reikSmingos jtakos Vmax —
rodiklis nebuvo pakites lyginant su sveikais asmenimis per
pirma istyrima ir nekito (nei mazéjo, nei didéjo) véliau.
Vertinant Vmax deSiniojoje varty venos Sakoje, nerasta
statistiSkai  patikimo skirtumo tarp grupiy kiekvieno
ultragarsinio tyrimo metu ar atskirose grupése lyginant
pirmajj, antrajj ir tre¢iajj vizitus. Tokie patys rezultatai gauti ir
jvertinus Vmax Kkairiojoje varty venoje lyginant atskiras
tiriamyjy grupes ar atskirus iStyrimus toje pacioje tiriamyjy
grupgje (5 lentele).

4 pav. Pagrindinés varty venos Vmax atskirose
140
120
100

80
60 A

> )/ ')
20

0

Vmax; cm/s

Tiriamieji

Uminis pankreatitas Létinis pankreatitas

Kontroliné grupé

tirlamyjy grupése pirmojo istyrimo metu (n = 90) (p = 0,584).
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3.5.2. REZISTENTISKUMO INDEKSAS

Ivertinus rezistentiSkumo indekso pokyCius bendrame varty
venos kamiene, nerasta statistiSkai reikSmingo RI skirtumo
atskirose tiriamyjy grupése pirmo, antro ir trecio iStyrimo
metu. Negana to, bendrojo varty venos kamieno RI statistiskai
nesiskyré ir lyginant skirtingas tiriamyjy grupes: Rl buvo
vienodas pirmojo istyrimo metu (n = 90) visose tiriamosiose
grupése (p = 0,212). Per paskutinj iStyrima (po 6 ménesiy nuo
jtraukimo j tyrima pradzios; n = 71) RI vidurkis visose trijose
grupése taip pat buvo vienodas: 0,4+0,2 cm/s Tminio
pankreatito, 0,4+0,2 cm/s létinio pankreatito ir 0,4+0,2 cm/s
kontrolinéje grupése (p = 0,929). Taip pat statistiSkai
reikSmingo skirtumo nerasta skaiciuojant RI deSiniojoje ir
kairiojoje varty venose: rezistentiSkumo indeksas reikSmingai
nesiskyré lyginant tiriamyjy grupes. Ir nors RI statistiSkai
reik§mingai sumazéjo Uminio pankreatito grupéje po pusés
mety lyginant tiek su létiniu pankreatitu serganciais
tiriamaisiais (p = 0,003), tiek su sveikais tiriamaisiais (p =
0,024) deSiniojoje varty venoje, tacCiau $is reiSkmingas
skirtumas aptiktas tik vienoje varty venos sistemos Sakoje tik
vieno (t. y. paskutinio) iStyrimo metu. Negana to, nei
desiniosios, nei kairiosios varty venos RI dinamikoje nekito, t.
y. nedidéjo ir nemazéjo tiriant iminiu ar létiniu pankreatitu
sergancius tirimuosius pakartotinai (6 lentel¢).

3.5.3. VIDUTINIS KRAUJOTAKOS GREITIS

Vertinant vidutinj kraujotakos greitj varty venos sistemos
kraujagyslése taip pat reiskmingy skirtumy tarp grupiy ar
skirtingy iStyrimy neaptikta. Vidutinis kraujotakos greitis
bendrajame varty venos kamiene statistiSkai reikSmingai
nesiskyré tarp tiriamyjy grupiy nei pirmo, nei antro ar trecio
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iStyrimy metu (atitinkamai p = 0,352; p = 0,787; ir p = 0,380),
nors, kaip ir Vmax, Vmean varty venoje buvo $iek tiek (bet ne
statistiSkai reikSmingai) létesnis létiniu pankreatitu serganciy
tiriamyjy grupéje (5 pav.). Negana to, bendrojo varty venos
kamieno Vmean nekito dinamikoje nei po trijy, nei po Sesiy
ménesiy tarp Gminiu ar létiniu pankreatitu serganciy ligoniy.
Tie patys rezultatai apskaiciuoti lyginant Vmean desSiniojoje ir
kairiojoje varty venose: Vmean nesiskyré minétose venose
tarp skirtingy tiriamyjy grupiy ar atskirose grupése per
pakartotinius iStyrimus (7 lentelé).

120
100

Vmean; cm/s
N SN o [ee]
o o o o o

Tiriamieji

Uminis pankreatitas Létinis pankreatitas

Kontroliné grupé

5 pav. Pagrindinés varty venos Vmean atskirose tiriamyjy
grupése pirmojo iStyrimo metu (n = 90) (p = 0,352).
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4 lentelé. Biocheminiy kraujo rodikliy poky¢iai tarp tiriamyjy

Biocheminis kraujo rodiklis LP oP Sveiki Bendra p p reik§mé tarp
tiriamieji  tiriamieji  tiriamieji reikSmé grupiuy:
n=230 n=44 n=16 LP vs UP
LP vs sveiki
UP vs sveiki
Natrio koncentracija kraujyje 0,213
JAKTUNI® 1404444 1388+32 1413+21  0,041* 0,376
M=SD, mmol/I
0,046%*

) .. .. 0,032%*
Kalio koncentracijakraujyje, — , 5,07 42104 44405  0039* 0,548
M=SD, mmol/I

0,041
Chloro koncentracija kraujyje 0,329
Jakrauiyle,  1006+31 1021+4,9 1041+15 0,015%* 0,117
M=SD, mmol/I
0,027 %%
. .. .. 0,007 %x*
Kalcio koncentracija kraujyje, 55,04 21104  24+01  0,005%* 0,388
M=SD, mmol/I 0.033%%
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Lipazés koncentracija <0,001 **

kraujyje, M+SD, U/I 2915+ 34910+  469+57  <0,001** 0,533

627,7 5569,9 <0,001#x*

. . <0,001#=*
p-amilazés koncentracija 123,0 = 708,3 = o !

kraujyje, M=SD, U/l 210,6 10233  305%2L1 <0001 0,029++

<0,001 **

<0,001**

CRB koncentracija kraujyje, 140,2 £ o <0,001%x*

M=+SD, mg/| 38,4529 94,3 0,7+£0,7 <0,001 <0.001%+

LDH koncentracija kraujyje, 2021+ 2490+ 1685% o 0iex 8’833::
M+SD, U/l 50,5 140,6 22,2 ' X

<0,001 %%

LP — létinis pankreatitas; UP — timinis pankreatitas; M — vidurkis; SD — standartinis nuokrypis; *one-way
ANOVA; **Kruskal Wallis. ParySkinta statistiskai reik§minga p reik§mé (<0,05).
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5 lentelé. Vmax rodiklio pokyciai

, Btyri-  LP tiriamieji UP tiriamieji Sveiki Bendrap reik§mé tarp grupiy:
- g mas tiriamieji reik§mé LP vs UP
R LP vs sveiki
> 5 e UP vs sveiki
Pirmas, 0,835
M=SD, 59,4+ 22,9 61,6 £28,1 675+21 0,584 0,313
= cm/s 0,380
2  Antras, 0,993
=  M4SD, 61,9+27,4 62,7+19,2 65,7 £ 13,9 0,797 0,850
= cmls 0,837
> Tredias, 0,416
M=+SD, 63,7+21,3 68,2+ 24,1 60,8 + 20,6 0,496 0,540
cm/s 0,496
« Pirmas, 0,299
= = M#SD, 39,1+181 46,5+ 24,1 44 + 238 0,603 0,740
(=] >
E = cm/s 0,740
o s
8
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Antras, 0,440
M=SD, 457+ 19 41,7+149 42,8 + 26,6 0,559 0,374
cm/s 0,559
Trecias, 0,515
M=SD, 40,4 + 28,1 42,3+21,8 43 + 22 0,797 0,635
cm/s 0,797
- Pirmas, 0,151
S M+SD, 21,1+8,7 23,4+ 8,3 20+7,3 0,265 0,831
g cm/s 0,239
g‘ < Antras, 0,251
8 =< M=+SD, 19,9+8,9 17+6,1 225196 0,124 0,342
= * cmls 0,124
k= Trecias, 0,942
g M=+SD, 18,3+6,2 20,5+10,9 21,2+9,6 0,851 0,635
cm/s 0,851

—
0

létinis pankreatitas; UP _ aminis pankreatitas; M — vidurkis; SD - standartinis nuokrypis.
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6 lentelé. RezistentisSkumo indekso kitimas ir skirtumai tarp grupiy

- IStyri- LP UP tiriamieji Sveiki Bendra p reik§mé p reik§mé
f}, mas tiriamieji n=29 tiriamieji tarp
2 n=26 n=16 grupiy:
gE LP vs UP
g2 LP vs sveiki
> @ UP vs sveiki
Pirmas 0,761
' 0,4£0,2 04x01 04x0,1 0,212 0,186
M+SD
o 0,077
=
o 0,321
> El
Z  Antras, 04402 04402 04+0,1 0,565 0,416
o M+SD
<>“ 0,565
Trecias 0,828
’ 0,4£0,2 0,4£0,2 04£0,2 0,929 0,663
M+SD
0,929
9 =« _ Pirmas 0,091
S E 9% ' 05%£0,2 0,4£0,2 04x0,1 0,195 0,344
£ 5§ 22 M+SD
-85 0,347

85



Antras, 0,427

M+SD 0,4+0,2 0,4+0,1 0,5+0,2 0,124 0,269

0,124

Trecias 0,003

M£SD ’ 0,5+0,2 0,3+0,1 0,4+0,2 0,002 1,000

- 0,024

Pirmas 0,919

8 ' 0,4+0,1 0,4+0,1 0,3+0,2 0,700 0,468
< M+SD

2} 0,434

£ g Antras 0,377

S % ' 0,4+0,2 0,3+0,2 0,4+0,1 0,461 0,830
> M+SD

= 0,461

% Trecias 0,985

N ’ 0,4+0,2 0,4+0,2 0,4+0,2 0,557 0,691

M+SD 0,561
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7 lentelé. Vidutinio kraujotakos grei¢io (Vmean) pokyciai

IStyri- LP UP tiriamieji Sveiki Bendra p p reik§mé tarp
2 mas tiriamieji n=29 tiriamieji reik§mé grupiy:
=€ n= 26 n=16 LP vs UP
=3 %‘ LP vs sveiki
> G on UP vs sveiki
Pirmas, 0,888
M=SD, 21,2+8,1 21,4+£8,1 245 +8,2 0,352 0,180
< cm/s 0,192
§ Antras, 0,997
= M=SD, 224 +£8,4 22,359 254+45 0,295 0,377
=
§ cm/s 0,317
Trecias, 0,772
M4+SD, 23+7,6 24,2 +£8,9 23272 0,883 0,937
cm/s 0,883
T o Pirmas, 0.509
k= £2¢% M=SD, 14,8+6,7 159+7,0 16,4+ 8,1 0,787 0,627
g .2 &5 cmis 0,993
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Antras, 0,992
M=SD, 176+7,3 174+5,8 156+7,1 0,622 0,637
cm/s 0,687
Trecias, 0,434
M=+SD, 149+9,1 182+74 16,2 +6,9 0,459 0,874
cm/s 0,737
Pirmas, 0,167
8 M=SD, 71+28 8,0+29 74+25 0,380 0,627
5 cmhs 0,547
g < Antras, 0,604
S < M+SD, 6,9+24 6,4+22 84+34 0,082 0,118
=" cmis 0,082
Ig Tredias, 0,800
N M=SD, 6,8+2,3 71+3,6 79+29 0,438 0,304
cm/s 0,438
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3.6. SASAJA TARP BIOCHEMINIU KRAUJO RODIKLIU IR VARTUY
VENINES SISTEMOS KRAUJOTAKOS GREICIO

ApskaiCiavus sagsaja tarp biocheminiy kraujo rodikliy ir
maksimalaus ir vidutinio kraujotakos greiCiy varty venose,
statistiskai reik§mingo rySio neaptikta.

Nors nerasta reik§Smingo maksimalaus kraujotakos greicio
sistolés metu (Vmax) pokyCio sergant Uminiu ir létiniu
pankreatitu né vieno iStyrimo metu, atskirai jvertinta ar
biocheminiai poky¢iai (lipazés, fibrinogeno, D-dimery, CRB ir
LDH koncentracija) yra susij¢ su Vmax varty veninéje
sistemoje. Nerasta statistiSkai reikSmingo rySio tarp Vmax ir
minéty laboratoriniy rodikliy pagrindingje varty venoje ir
desiniojoje jos Sakoje, bet aptikta labai nedidelé¢ koreliacija
tarp lipazés koncentracijos ir Vmax kairiojoje varty venoje (r
= 0,233; p = 0,028), taciau kiti biocheminiai rodikliai neturéjo
jtakos Vmax kairiojoje varty venos $akoje (p > 0,05) (6 pav.).

6 pav. Rysys tarp biocheminiy kraujo rodikliy ir Vmax
pagrindinéje varty venoje
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Taip pat apskaiCiuotas rySys tarp biocheminiy kraujo
rodikliy ir vidutinio kraujotakos grei¢io varty veninéje
sistemoje. Nors tiek lipazés, tiek fibrinogeno, D-dimery, CRB
ir LDH koncentracija statistiskai reikSmingai didéjo sergant
kasos audinio uzdegimu, o sergant iminiu pankreatitu taip pat
reikSmingai lenké létiniu pankreatitu serganciyjy, tai neturéjo
jokios jtakos Vmean nei pagrindinéje varty venoje, nei
kairiojoje ar desiniojoje jos Sakose (p > 0,05) (7 pav.).

7 pav. Rysys tarp biocheminiy kraujo rodikliy ir Vmean
pagrindinéje varty venoje.
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ISVADOS

1. Nustatytas vidutinis kraujotakos greitis pagrindinéje
varty venoje sveiky tiriamyjy populiacijoje buvo 24,5 + 8,2
cm/s, maksimalus kraujotakos greitis sistolés metu per 4—6s
buvo 67,5 £ 21 cm/s ir nesiskyré nuo kity mokslinéje
literatiiroje  esan¢iy duomeny. Kraujotakos greitis yra
vidutiniSkai 20 cm/s létesnis deSiniojoje varty venoje ir
vidutiniSkai 40 cm/s létesnis kairiojoje varty venoje lyginant
su pagrindine varty vena.

2. Kraujotakos greitis (Vmean ir Vmax) varty veninéje
sistemoje yra létesnis sergant létiniu pankreatitu (kai néra
paiméjimo), bet Sis skirtumas statistiskai nereikSmingas
lyginant su sveikais asmenimis (p > 0,05). Stebint ligonius
pus¢ mety neaptikta jokiy reikSmingy kraujotakos greicio
pokyc¢iy varty veninéje sistemoje, taigi varty veninés sistemos
kraujotakos pokyciai sergant létiniu stabiliu pankreatitu yra
léti.

3. Uminis lengvo laipsnio pankreatitas neturi jtakos
kraujotakai varty veningje sistemoje imios ligos epizodo metu
— kraujotakos greitis reikSmingai nesiskiria lyginant lengvo
laipsnio Giminiu pankreatitu sergancius ir sveikus tiriamuosius
(p > 0,05). Pus¢ mety po persirgto Gminio lengvo laipsnio
pankreatito kraujotakos greitis varty veninéje sistemoje
reikSmingai nekinta.

4. Kraujotakos greitis varty veninéje sistemoje nepriklauso
nuo Ttgio, svorio ar kiino masés indekso bei amziaus.
Pagrindinés varty venos ir jos deSiniosios ir kairiosios Saky
skersmuo reikSmingai maZzesnis tarp motery, 0 Vmean
didesnis tarp vyry.

5. Kraujo biocheminiai ir kre$éjimo rodikliai neturi jokios
jtakos varty veninés sistemos kraujotakos pokyciams sergant
iminiu lengvo laipsnio ar létiniu (kai néra patiméjimo)
pankreatitu.



REKOMENDACIJOS

1. Lengvo laipsnio Giminis pankreatitas turi mazai jtakos
kraujotakos pokyciams varty veningje sistemoje, todél stebéti
ligonius dél galimos varty venos trombozés iSsivystymo néra
tikslinga.

2. Kraujotakos greitis varty veninéje sistemoje yra létesnis
sergant létiniu pankreatitu, taciau ligos jtaka néra reikSminga.
Dél galimos varty venos trombozeés tikslinga sekti létiniu
pankreatitu sergancius ligonius atsiradus kasos uodegos cistai
ar dazniems Giminio pankreatito recidyvams.
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TRUMPA INFORMACIJA APIE DISERTANTA

Gimimo data:

I$silavinimas:

2010-2014 VU

1985 06 11

Medicinos fakultetas,

Gastroenterologijos  rezidentiira, jgyta
gyd.gastroenterologo profesing
kvalifikacija
2004-2010 VU Medicinos fakultetas, Medicina, jgyta
medicinos gydytojo profesiné kvalifikacija
2000-2004 Vilniaus licéjus
1996-2000 Vilniaus M. Dauksos viduriné mokykla
1992-1996 Vilniaus Baltupiy viduriné mokykla

Darbo patirtis:

Nuo 2014
rugpjiicio mén.

Nuo 2015
rugséjo meén.

Nuo 2015 spalio
meén.

2014 rugpjucio
mén. — 2018
spalio mén.

Vilniaus universiteto ligoninés, Santaros
klinikos; Hepatologijos,
gastroenterologijos ir dietologijos centras;
Endoskopinés diagnostikos ir minimaliai
invazinés chirurgijos skyrius

Gyd. Endoskopuotojas

VU Medicinos fakultetas,
Gastroenterologijos, nefrourologijos ir
chirurgijos klinika

Rezidenty vadovas

Medicinos diagnostikos ir gydymo
centras

Gyd. Endoskopuotojas

Vilniaus universiteto ligoninés, Santaros
klinikos; Hepatologijos,
gastroenterologijos ir dietologijos centras;
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Gastroenterologijos skyrius
Gyd. Gastroenterologas

Tarptautiniy kursy dalyvis:

2018 10 25-
26

2017

2016

2014-2016

2015 10mén.

2012 10men.

2011

Narysté:

ERBE Hybrid knife learning course, Berlin,
Germany.

19th Dusseldorf International Endoscopy
Symposium, Duseldorf, Germany.

47th Annual Meeting of the American
Pancreatic Association, Boston, Spalis 2016
Tarptautinio projekto ,,PANCREAS 2000
DALYVIS

Vykdomi tarptautiniai moksliniai tyrimai
pankreatologijos srityje

Tarptautiné konferencija ,,UNITED
GASTROENTEROLOGY WEEK,, Barselona,
Ispanija

Tarptautiné konferencija ,,UNITED
GASTROENTEROLOGY WEEK,,
Amsterdamas, Olandija

Tarptautiné konferecija ,,V LATVIAN
GASTROENTEROLOGY CONGRESS
WITH INTERNATIONAL
PARTICIPATION® (V Latvijos
gastroenterologijos kongresas)

e Lietuvos gastroenterology draugija

e Pasaulio gastroenterology draugija
e Lietuvos transplantology asociacija
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