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BS.1. Radiological Localization of Medical Catheter Tips Using Ring-Shaped Markers
Kacper Gach?

1. Politechnika Slgska, Wydziat Mechaniczny Technologiczny

Background: Precise positioning of medical catheters is critical in vascular and dialysis procedures. Conventional
radiological markers often provide limited information regarding catheter orientation and insertion depth,
particularly under varying projection angles.

The aim: The aim of this work is to present a radiological localization system for medical catheters based on ring-
shaped radiological markers integrated into the distal catheter tip, enabling unambiguous identification of
position, orientation, and insertion depth.

Materials and Methods: The proposed system employs a medical catheter equipped with one or multiple
concentric ring-shaped radiological markers made of high X-ray attenuation materials. Radiological visibility and
localization capability were evaluated using standard X-ray imaging and fluoroscopic projections.

Results: The ring-shaped marker geometry ensured consistent radiological visibility regardless of imaging angle.
The axial arrangement of multiple rings enabled precise determination of catheter tip position and insertion
depth, improving interpretability of radiological images.

Conclusions: The presented solution provides a simple and effective method for improving radiological
localization of medical catheter tips. The system enhances procedural safety and may be applied in a wide range

of catheter-based medical interventions

Keywords: medical catheter, radiological marker, catheter localization, X-ray imaging, interventional radiology
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BS.2. Trophoblast Serotonin Receptors as Overlooked Drivers of Preeclampsia
Bezubik Aleksandra?, Rozniata Mikotaj!, Bralewska Michalina?, Sakowicz Agata®

Scientific Tutor: Sakowicz Agata, PhD, Associate Professor

1. Department of Medical Biotechnology, Faculty of Medicine, Medical University of Lodz

Background: Preeclampsia (PE) is a pregnancy-specific multisystem disorder characterized by new-onset
hypertension with proteinuria or end-organ dysfunction after 20 weeks of gestation and is linked to abnormal
placentation and systemic endothelial dysfunction. Serotonin (5-HT) signals through 14 receptor subtypes
grouped into seven families, including 5-HT, (A-F), 5-HT, (A-C), 5-HTs (A, B), and 5-HT, which regulate vascular
tone and platelet function and may shape trophoblast invasion, migration, oxidative stress, and apoptosis.
Despite hyperserotonemia in PE, the trophoblastic role of 5-HT receptors remains unclear.

The aim: This study aimed to evaluate associations between expression of genes encoding 5-HTA, 5-HT:D, 5-
HT4E, 5-HT>»A, and 5-HT- receptors and PE occurrence.

Materials and Methods: HTR8/SVneo trophoblasts were exposed for 24 h (early) or 96 h (late) to PE-like
conditions: hypoxia (2% O,), TNF-a—induced inflammation, H,0,-driven oxidative stress, or nutrient starvation.
Controls were cultured in complete medium (5% FBS) for 24 h at 2% O, (early normotensive) or 96 h at 8% O,
(late normotensive). Gene expression was measured by RT-gPCR and analyzed using unpaired Student’s t-test
(p<0.05).

Results: In both early (24h) and late (96h) models, relative gene expression differed significantly between
controls and PE-mimicking conditions. 5-HT:D was upregulated in PE models (early: 2.79 vs. 0.58; late: 4.41 vs.
0.80; p<0.05). The 5-HT+E and 5-HT; receptors showed consistent upregulation under PE conditions compared to
their corresponding controls. 5-HT;A showed no control vs. PE. Conversely, 5-HT,A was downregulated in PE
models (early: 0.04 vs. 0.14; late: 0.02 vs. 0.10; p<0.05).

Conclusions: Dysregulated serotonin receptor expression in trophoblasts under PE-like conditions may
contribute to preeclampsia by disturbing intracellular signaling, impairing trophoblast function and placental

development, and warrants further exploration as a therapeutic or preventive target.

Keywords: preeclampsia, trophoblast, HTR8/SVneo, serotonin, 5-HT receptors
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BS.3. An Animal Model of Colitis: The Effect of H1-H4 Receptor Antagonists on the Levels
of Specific Oxidative Stress Markers in Liver Tissue

Rafat Wasek?, Alicja Suchocka?, Kamil Nikiel!, Adam Stojewski?!, Kazimierz Kukla!
Scientific Tutors: dr. hab. n. med. i n. o zdr. Dominika Stygar, prof. dr. hab. n. med. Jerzy Jochem

1. Department of Physiology, Faculty of Medical Sciences in Zabrze, Medical University of Silesia, Zabrze, Poland

Background: Inflammatory bowel disease and ulcerative colitis cause significant therapeutic issues in patients.
Since histamine partakes in gastrointestinal tract pathophysiology, blocking histamine receptors might improve
the colitis course and inhibit inflammatory processes.

The aim: The experiment investigates histamine receptors’ role in colitis development in rats, focusing on
biochemical parameters of oxidative stress markers measured in peripheral tissues such as liver tissue.

Materials and Methods: The study involved 60 adult male rats divided into controls and colitis experimental
groups. Both experimental groups of animals received intramuscular injections containing NaCl (non-treated,
NT), H1, H2, H3, H4 receptor antagonists (respectively, 10 study subgroups). On the eighth day of the experiment,
the animals were reanesthetized and euthanized via exsanguination and liver samples were collected for
oxidative stress markers analysis.

Results: The superoxide dismutase activity (SOD) was significantly lower in the colitis group treated with
histamine H2 receptor-antagonist. Total antioxidant activity (TAC) levels in the liver of the control group were
lower in rats treated with histamine H2 or H4 receptor antagonists than in the colitis groups. Catalase (CAT)
activity varied between the control and colitis groups. The rats treated with H1 or H2 receptor antagonists
presented higher CAT activity in the liver of the control, while NT rats in the colitis groups. Control groups showed
higher GSH concentrations than NT rats and rats treated with histamine H1 receptor antagonist. Colitis groups
showed higher concentrations in NT rats than those treated with histamine H2 or H3 receptor antagonist.
Glutathione S-transferase (GST) activity in the colitis groups differed significantly from the control groups, and
within the colitis groups, GST activity was significantly different in the livers of rats treated with histamine H2 or
H4 receptor antagonists. The study found that rats from the colitis group treated with histamine H4 receptor
antagonist presented higher malondialdehyde (MDA) concentrations in their livers.

Conclusions: The NT colitis group showed increased values of non-enzymatic and enzymatic antioxidative stress
markers. The presented results show new insight into the function of histamine receptor subtypes in oxidative
stress, indicating that H1 and H2 receptor antagonists might strengthen antioxidant defenses in selected organs
in the course of ulcerative colitis.

Keywords: colitis ulcerosa, histamine, oxidative stress, inflammation
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BS.4. Flavonoid Face-Off: HSYA Prevents, Vitexin Promotes Trophoblast Apoptosis under
PE Conditions

Mikotaj Rozniata?, Aleksandra Bezubik!, Michalina Bralewska!, Agata Sakowicz?
Scientific Tutor: Sakowicz Agata, PhD, Associate Professor

1. Department of Medical Biotechnology of the Medical University of Lodz

Background: Preeclampsia (PE) affects 2—-8% of pregnancies worldwide, typically manifesting after 20 weeks'
gestation with new-onset hypertension accompanied by proteinuria or organ dysfunction. Its pathogenesis
involves defective trophoblast invasion that impairs uterine spiral artery remodeling, precipitating placental
ischemia-reperfusion injury and excessive placental cell apoptosis. Consequently, flavonoids, due to their ability
to regulate apoptotic processes, are positioned as promising therapeutic agents for the prevention and
management of PE.

The aim: This study evaluated the preventive and therapeutic potential of two flavonoids-vitexin and
hydroxysafflor yellow A (HSYA)-in reducing placental apoptosis.

Materials and Methods: Immortalized HTR8/SVneo trophoblast cells were cultured for 96 hours under PE-
mimicking conditions (hypoxia, inflammation, oxidative stress, and nutrient deprivation), with each 24-hour
period simulating 10 weeks of gestation. Flavonoids were administered prophylactically on day 1 or
therapeutically on day 3 at concentrations of 0.5, 1, 5, 10, and 20 uM. Trophoblast apoptosis was quantified by
flow cytometry, and data were analyzed using one-way ANOVA with Dunnett's post hoc test (p < 0.05).

Results: HSYA exerted significant preventive anti-apoptotic effects across all doses, with the greatest reductions
at lower concentrations (0.5-5 uM; p < 0.001 vs. unsupplemented PE conditions). Therapeutically, HSYA was
most effective at higher doses (10-20 uM; p < 0.001). In contrast, vitexin significantly increased trophoblast
apoptosis at all doses, regardless of prophylactic or therapeutic administration, compared to unsupplemented
PE conditions.

Conclusions: HSYA's anti-apoptotic properties position it as a promising candidate for further experiments.
Optimal dosing should account for gestational timing, favoring lower doses for prevention and higher doses for
therapy. In contrast, vitexin's pro-apoptotic effects on placental trophoblast cells preclude its use as a preventive
or therapeutic agent.

Keywords: Preeclampsia, Trophoblast, Apoptosis, Hydroxysafflor yellow A, Vitexin, Flavonoids
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BS.5. From urea breath test to CRISPR: new approaches in Helicobacter pylori diagnosis
Anita Sarek?, Izabela Korona-Gtowniak?
Scientific Tutor: Scientific Tutor: Sakowicz Agata, PhD, Associate Professor

1. Medical University of Lublin, Chair and Department of Pharmaceutical Microbiology

Background: Helicobacter pylori (H. pylori) is a common bacterium present in almost half the world’s
population's gut, able to cause gastrointestinal diseases, the most important of which is gastric cancer, which is
a global health issue. Current diagnostic methods have advantages and disadvantages; the main problem is false
positive and false negative results, which is why new, better options are continually sought after.

The aim: This review aimed to describe novel and under-investigated methods, such as MALDI-TOF MS, biosensor
technology, and molecular methods, including methods based on CRISPR systems for diagnosing Helicobacter
pylori infection, which can improve the reliability and speed of diagnosis.

Materials and Methods: Articles from the last 5 years with keywords “helicobacter AND diagnostics” in title or
abstract, searched in the PubMed database, were used in this review. Only review articles in English were
included.

Results: Currently, in clinical practice, 2 types of diagnostic modalities are performed: non- invasive and invasive,
requiring upper endoscopy methods. Depending on the method, their sensitivity ranges from 71% for the stool
PCR test to 96%-100% for UBT. Every method has its limitations, advantages, and disadvantages which is why
new methods are being developed. MALDI-TOF MS is an analytical technique providing rapid identification with
95.8% accuracy. Its high accuracy in species identification is promising in reliable diagnosis, notwithstanding cost
of required equipment is currently the biggest problem. The operation of the biosensors is based on biological
recognition, combined with a physicochemical transducer to detect and quantify specific biological molecules.
There are different types of biological sensors (electrochemical, optical, thermal, etc.). For example gold colloidal
nanobiosensor detection system can detect a fragment of the 16S rRNA gene of H. pylori. Biosensors are showing
as a promising and effective tool for the rapid and accurate diagnosis.Molecular methods like PCR are increasingly
used in H. pylori diagnostics; however, they aren't perfect, false-positive results in treated patients are observed,
and high equipment costs can be discouraging. One of the new approaches to diagnosing H. pylori is using next-
generation sequencing (NGS).The most important advantages of NGS is possibility to detect mutations
responsible for resistance to antibiotics and a sensitivity level 95%. CRISPR (clustered regularly interspaced short
palindromic repeats) systems hold great promise for becoming a class of next-generation molecular
diagnostics.The natural role of these systems is identifying foreign invading nucleic acid molecules (by
recognizing DNA or RNA sequences) and degrading them using CRISPR-associated (Cas) enzymes.There are
investigations on creating a platform for the assay of H. pylori using one-tube-based CRISPR/Cas12a diagnostic
methods, which would be fast, reliable, efficient, inexpensive, and widely available.

Conclusions: The choice of diagnostic method depends on the accessibility, costs, its advantages and
disadvantages, sensitivity, and specificity. The development of novel methods may enable reliable diagnosis for
a wider population group so that earlier detection and eradication of H. pylori can reduce the incidence of gastric

cancer.

Keywords: Helicobacter pylori, diagnosis, molecular methods, CRISPR/Cas12a, diagnostic modalities
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BS.6. Gepotidacin — a Novel Therapeutic Agent for Uncomplicated Urinary Tract Infections
in the Era of Antimicrobial Resistance

Julia Konieczny?, Kinga Krzywonos?, Martyna Kulwicka?!

1. Student Scientific Associaton, Department of Biophysics, Faculty of Medical Sciences in Zabrze, Medical
University of Silesia, Katowice

Background: Urinary tract infections (UTIs) are among the most common bacterial infections worldwide, with a
particularly high incidence in women, largely due to anatomical and hormonal factors. The rising resistance of
uropathogens to commonly used antibiotic classes, including fluoroquinolones and B-lactams, represents a
growing therapeutic and public health challenge.

The aim: The aim of this paper is to present gepotidacin as a novel therapeutic option for the treatment of
uncomplicated urinary tract infections in the context of increasing antimicrobial resistance.

Materials and Methods: This review is based on an analysis of available scientific literature, including
publications indexed in PubMed and other peer-reviewed articles accessible through online scientific databases,
with a particular focus on clinical trial data and recent regulatory approvals.

Results: Gepotidacin is a first-in-class antibacterial agent with a unique mechanism of action involving the
inhibition of bacterial DNA gyrase and topoisomerase IV, leading to disruption of DNA replication. In March 2025,
gepotidacin was approved by the U.S. Food and Drug Administration for the treatment of uncomplicated urinary
tract infections in women and female pediatric patients aged 12 years and older. Its efficacy and safety were
demonstrated in the phase Ill EAGLE-2 and EAGLE-3 clinical trials, where gepotidacin met non-inferiority criteria
compared with nitrofurantoin and, in selected endpoint analyses, also showed therapeutic superiority, all while
maintaining a favorable safety profile.

Conclusions: Gepotidacin represents a promising new therapeutic option for the management of uncomplicated
urinary tract infections, particularly in the era of escalating antimicrobial resistance, and may contribute to

addressing current limitations of existing antibiotic treatments.

Keywords: gepotidacin, urinary tract infection, antibiotic resistance
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Session of Clinical Sciences 1

CS1.1. Comparison of the effects of botulinum toxin type A and anti-CGRP monoclonal
antibodies on the course of chronic migraine in clinical practice

Rafat Wasek?!, Maria Baczkowska?, Wiktoria Wigcek?, Kajetan Trabka?
Scientific Tutors: dr. n. med. Bozenna Adamczyk, dr. n. med. Krzysztof Wierzbicki

1. Department and Clinic of Neurology, Faculty of Medical Sciences in Zabrze, Medical University of Silesia,
Zabrze, Poland.

Background: Chronic migraine is significant clinical and social burden, affecting approximately 10% of global
population. Nowadays preventive treatment consists of botulinum toxin type A (BTA) and antibodies anti-CGRP,
which are alternative for classic oral pharmacotherapy.

The aim: The aim of this study was to compare effects of botulinum toxin type A and antibodies anti-CGRP on
treatment of chronic migraine in clinical practice.

Materials and Methods: This was a retrospective study, which included 95 patients treated in medical program
in Department and Clinic of Neurology in Zabrze. 36 patients were treated with BTA, 46 with fremanezumab and
13 with erenumab. Effects were based of changes in MIDAS scale score, reduction of days with headaches,
frequency of associated symptoms and usage of abortive drugs.

Results: Each therapy demonstrated significant improvement. The biggest improvement of MIDAS class was
observed in group treated with erenumab (84,6%), then fremanezumab (71,7%) and lastly BTA (57,9%). In
reduction of days with headaches the strongest effects were in group treated with antibodies anti-CGRP
(reduction of 69-81%), while BTA reduction was only 47%. Antibodies anti-CGRP presented broad effectiveness
profile in treatment of headaches with various phenotypes and more consequential reduction of associated
symptoms such as nausea and aura. We found that patient age does not have significant impact on patients
improvement after therapy (Correlation equals zero)

Conclusions: Both botulinum toxin type A and antibodies anti-CGRP were effective treatments of chronic
migraine. The biggest reduction of days with headaches and improvement in quality of life were observed in

group treated with erenumab

Keywords: migraine, anti-CGRP antibodies, botulinum toxin
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CS1.2. From risk stratification to therapeutic decision-making: WCD use in a young patient
with dilated cardiomyopathy

Jakub Borszcz?, Alicja Suchocka?, Jakub Kancerek?, dr n. med. Agnieszka Kotalczyk?*
Scientific Tutor: dr n. med. Agnieszka Kotalczyk

1. Students Scientific Society at the Department of Cardiology and Electrotherapy, Medical University of Silesia,
Katowice, Poland

Background: The wearable cardioverter-defibrillator (WCD) is an established method of temporary protection
for patients at high risk of sudden cardiac death (SCD). It is particularly indicated in patients with newly diagnosed
cardiomyopathy and severe left ventricular systolic dysfunction in whom implantation of an implantable
cardioverter-defibrillator (ICD) must be temporarily deferred.

Results: In a 30-year-old patient with dilated cardiomyopathy and heart failure in New York Heart Association
(NYHA) functional class Ill/IV, cardiac magnetic resonance imaging demonstrated a severely reduced left
ventricular ejection fraction (LVEF 10%) and markedly impaired right ventricular function (RVEF 18%), with
associated left ventricular dilatation. Coronary angiography revealed no significant coronary artery disease.
Given the very high risk of SCD, a WCD was employed as a bridging strategy during a three-month observation
period; dental infection control was completed and guideline-directed medical therapy was optimized. Despite
comprehensive medical management, no improvement in left ventricular systolic function was observed,
prompting implantation of a subcutaneous implantable cardioverter-defibrillator. Due to the irreversible
myocardial damage and persistent severe heart failure, the patient was referred for further evaluation for heart
transplantation.

Conclusions: In patients at high risk of SCD in whom ICD implantation must be deferred, the WCD provides an
effective means of temporary protection during ongoing diagnostic assessment and optimization of medical

therapy until definitive treatment is implemented.

Keywords: WCD, dilated cardiomyopathy, sudden cardiac death
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CS1.3. Micro- and Nanoplastics as a Potential Risk Factor for Stroke: A Systematic Review
Jakub Kufel, Mitosz Korbas?, Julita Janiec?, Zofia Pankowska?, Marta Mtynek?, Aleksandra Gawet?
Scientific Tutor: Jakub Kufel, MD, PhD

1. Department of Radiodiagnostics, Invasive Radiology and Nuclear Medicine, Department of Radiology and
Nuclear Medicine, Faculty of Medical Sciences in Katowice, Medical University of Silesia, Katowice, Poland

2. Students’ Scientific Association of Computer Analysis and Artificial Intelligence, Department of Radiology and
Nuclear Medicine, Medical University of Silesia in Katowice, 40-055 Katowice, Poland

Background: Environmental pollution with micro- and nanoplastics (MNPs) represents an escalating global
health concern. While MNPs have been detected in various human tissues, their specific impact on
cerebrovascular pathology and stroke risk remains poorly understood.

The aim: To systematically assess the presence of MNPs within the human vascular system and evaluate their
association with the risk, progression, and pathomechanisms of stroke.

Materials and Methods: A systematic review was conducted following PRISMA 2020 guidelines and registered
in PROSPERO (CRD420251272759). Four major databases (PubMed, Scopus, Web of Science, Embase) were
searched for original studies published in the last decade. Five studies met the inclusion criteria (2 human
observational, 3 animal in vivo), comprising 287 patients and rodent models. Methodological quality was
assessed using ROBINS-E and SYRCLE's risk of bias tools.

Results: The analysis confirmed the presence of MNPs, particularly polyethylene and polyvinyl chloride, in key
human pathological structures, including carotid atherosclerotic plaques and stroke thrombi. Notably, the
presence of MNPs in plaques was associated with a 4.5-fold increase in the risk of major cardiovascular events
and death. Animal model studies provided a biological rationale for these observations, demonstrating that
MNPs exposure may lead to microembolization in cerebral circulation, blood-brain barrier disruption, and
exacerbated ischemic injury.

Conclusions: Current evidence suggests that MNPs may constitute a novel, modifiable risk factor for stroke,
extending beyond their role as passive environmental contaminants. While their presence reflects cumulative
exposure or disease severity, the strong association with adverse clinical outcomes and biological plausibility
highlights a significant health concern. Given the limited number of studies, further standardized research on
larger populations is required to definitively establish causality.

Keywords: nanoplastics, microplastics, stroke, cerebrovascular disease, cardiovascular risk
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CS1.4. The Double-Edged Sword of Virility: Testosterone-Induced Heart Failure in a Young-
Aged Male

Izabela Majewska?, Agata Pierikos?, Michat Markowski!
Scientific Tutor: Dr. Piotr Sielatycki PHD, Professor Edyta Zbroch PHD

1. Department of Hypertensiology, Gastroenterology and Internal Medicine, Medical University, Bialystok,
POLAND

Background: Testosterone use is associated with a potential risk of cardiovascular complications. Dilated
cardiomyopathy poses a diagnostic challenge, especially in young individuals whose condition deteriorates
rapidly. Identifying the triggering factor is crucial.

The aim: The case report of a patient with hypertension and dilated cardiomyopathy provides a basis for
consideration of the diagnostic difficulties of dilated cardiomyopathy in cases of sudden onset of severe heart
failure and the impact of testosterone on disease progression.

Materials and Methods: Analysis of symptoms and extended diagnostics of a patient who came to the
Department of Hypertensiology, Gastroenterology and Internal Medicine due to high blood pressure, probably
as a result of testosterone injections.

Results: A 41-year-old patient with no history of chronic illness was admitted to the Clinic due to several days of
blood pressure around 200/140 mmHg, dyspnea and chest pain. Three weeks ago, the patient received his first
testosterone injection. Laboratory tests showed an increase in high-sensitivity troponin. An ECG revealed sinus
tachycardia. Echocardiography demonstrated dilatation of the left cardiac chambers, reduced left ventricular
ejection fraction (LVEF 33%) with extensive wall motion abnormalities, and a thrombus in the left ventricle. The
patient received anticoagulants and hypotensive therapy and was transferred to the Department of Invasive
Cardiology. Coronary angiography revealed no significant changes. Cardiac magnetic resonance imaging revealed
a reduced left ventricular ejection fraction (20%) and areas of fibrosis encompassing 10% of the left ventricular
mass. Heart failure pharmacotherapy was optimized; low-molecular-weight heparin was used, followed by
rivaroxaban.

Conclusions: The temporal relationship between testosterone administration and the onset of symptoms
suggests its potential role in triggering circulatory decompensation in the course of heart failure, dilated

cardiomyopathy and intramuscular damage.

Keywords: testosterone, dilated cardiomyopathy, heart failure
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CS1.5. The Role and Clinical Significance of P2X7R in Gliomas: A Systematic Review
Maciej Baron?, Bartosz Bulal, Andrzej Skrzypiec!, Matgorzata Wachowicz?, Kamil Liberka?, Marcin Fyrla®
Scientific Tutor: Bogna Drozdzowska PhD MD, lwona Jabtoriska MD

1. Department of Pathomorphology, Faculty of Medical Sciences in Zabrze, Medical University of Silesia in
Katowice, 40-055 Katowice, Poland.

Background: Gliomas are the most common primary tumours of the central nervous system. Despite a
multimodal therapeutic approach combining surgery, radiotherapy, and temozolomide (TMZ), treatment
remains highly challenging, and the prognosis is poor. One of the potential molecular targets that may improve
therapeutic outcomes is the purinergic receptor P2X7 (P2X7R).

The aim: This systematic review aimed to summarize current evidence on the expression, functionality, and
therapeutic relevance of P2X7R in gliomas.

Materials and Methods: A systematic literature search of PubMed, Scopus, and Web of Science was conducted
up to 12 April 2025, including original in vitro and in vivo studies investigating P2X7R in glioma models and human
tissues.

Results: Forty-one studies met the inclusion criteria. Most studies reported that modulation of P2X7R influenced
key hallmarks of glioma biology, including cell proliferation, survival, migration, immune-related signalling, and
response to therapy. Considerable heterogeneity across experimental models and endpoints precluded meta-
analysis; therefore, a narrative synthesis was performed.

Conclusions: Available evidence indicates that P2X7R plays a biologically relevant role in glioma progression and
may represent a pharmacologically actionable target. However, further standardized and clinically oriented

studies are needed to clarify its translational potential.

Keywords: P2X7 receptor, glioma, glioblastoma multiforme, astrocytoma, purinergic signalling, therapeutic targ
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Session of Clinical Sciences 2

CS2.1. Analysis of the DTI-ALPS Index in Neurodegenerative and Sleep Disorders
Maja Dreger?!
Scientific Tutor: Jakub Kufel, MD, PhD in Medical and Health Sciences

1. Students' Scientific Association of Computer Analysis and Artificial Intelligence, Department of Radiology and
Nuclear Medicine, Faculty of Medical Sciences in Katowice, Medical University of Silesia, Katowice, Poland

Background: The glymphatic system serves as a vital mechanism for eliminating protein waste from the brain.
Its dysfunction is closely tied to neurodegenerative proteinopathies. To assess this system non-invasively via
magnetic resonance imaging, the Diffusion Tensor Image Analysis ALong the Perivascular Space (DTI-ALPS)
technique was introduced. Since its proposal, the ALPS-index has been extensively applied to study disorders
involving glymphatic impairment.

The aim: The objective of this presentation is to review the current status of the DTI-ALPS method, highlighting
its utility in neurodegenerative diseases and its emerging importance in sleep medicine.

Materials and Methods: This review is based on selected recent literature, including a Bayesian meta-analysis of
27 independent datasets focusing on Alzheimer’s and Parkinson’s diseases, as well as prospective clinical
research involving patients with Obstructive Sleep Apnea (OSA).

Results: Current findings indicate that the DTI-ALPS index is a reliable biomarker capable of distinguishing
neurodegenerative patterns in Parkinson’s and Alzheimer’s disease from healthy aging. In the field of sleep
medicine, data show that patients with OSA exhibit significantly lower DTI-ALPS scores than healthy controls.
Moreover, this reduction is negatively correlated with the apnea-hypopnea index specifically during non-REM
sleep (stage N), suggesting a link between sleep fragmentation and reduced brain clearance.

Conclusions: Substantial evidence confirms that the DTI-ALPS method effectively quantifies the activity of the
brain's drainage system. These insights provide a potential mechanistic explanation for why sleep apnea
increases the risk of dementia. Thus, the DTI-ALPS index is a valuable non-invasive tool for evaluating glymphatic
health, connecting sleep physiology with neurodegenerative pathology.

Keywords: DTI-ALPS, Glymphatic system, Neurodegeneration, Obstructive Sleep Apnea
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CS2.2. Contrast-enhanced ultrasound in the diagnosis of neoplastic testicular lesions
Katarzyna Ochman?, Adam Mitrega?, Mikotaj Magiera?, Alicja Pluta!, Anna Kozuch?, Dominika Kaczyrska?
Scientific Tutor: dr n. med. i n. o zdr. Jakub Kufel

1. Students’ Scientific Association of Computer Analysis and Artificial Intelligence, Department of Radiology and
Nuclear Medicine, Medical University of Silesia, Katowice

Background: Contrast-enhanced ultrasound (CEUS), owing to its ability to assess microvascular perfusion in real
time without the use of ionizing radiation, represents a promising diagnostic modality for the evaluation of focal
testicular lesions. Interest in this technique continues to grow, however, its diagnostic performance in
differentiating testicular lesions remains a subject of ongoing research.

The aim: This systematic review aimed to assess the diagnostic value of CEUS in the detection of neoplastic
testicular lesions.

Materials and Methods: In accordance with PRISMA guidelines, PubMed/MEDLINE, Scopus, Web of Science, and
Embase were searched for studies published over the last 10 years. Retrospective and prospective studies
evaluating the diagnostic performance of CEUS in the assessment of neoplastic testicular lesions in adult patients
were included. The quality of the included studies was assessed using the QUADAS-2 tool, and the risk of bias
was evaluated using the ROBINS-I instrument.

Results: A total of 16 studies were included in the review, comprising 13 retrospective and 3 prospective studies.
Across the analyzed studies, CEUS demonstrated high sensitivity for the detection of malignant testicular lesions,
ranging from 93-100%, with variable specificity between 37-94%, depending on study design and the applied
diagnostic criteria. Several studies demonstrated that the use of CEUS as an adjunct to conventional
ultrasonography improved overall diagnostic accuracy and reduced the number of indeterminate findings.

Conclusions: CEUS is characterized by high sensitivity in the detection of neoplastic testicular lesions and may
represent a valuable adjunct to conventional ultrasonography in their diagnosis. However, due to the moderate
to high risk of bias and the heterogeneity of the available studies, the current level of evidence does not allow
for the formulation of definitive recommendations and supports the need for further prospective studies with
standardized protocols.

Keywords: Contrast-enhanced ultrasound, testicular neoplasms, testicular lesions, urologic oncology
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CS2.3. Management of epistaxis from a ruptured ICA aneurysm: a case of recurrent coil
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Hospital No. 5 in Sosnowiec, Medical University of Silesia, Katowice, Poland

3. Department of Radiodiagnostics, Interventional Radiology and Nuclear Medicine, Medical University of
Silesia, Katowice, Poland

Background: Epistaxis is a common condition, often caused by injuries, hypertension, certain medications of
hematological conditions. It is typically managed with conservative measures or surgical ligation. However,
massive recurrent hemorrhage resistant to standard otolaryngological interventions could suggest a vascular
pathology and presents a diagnostic and therapeutic challenge.

The aim: To present the case of a patient with massive epistaxis caused by an ICA aneurysm, highlighting the
failure of initial surgical ligation and recurrent coil migration.

Materials and Methods: A 61-year-old female was admitted following recurrent, life-threatening epistaxis and
anemia requiring multiple transfusions. Her history included a recent hospitalization for massive bleeding where
surgical sphenopalatine artery ligation proved ineffective. Angio-CT and Digital Subtraction Angiography (DSA)
revealed three aneurysms of the left ICA (segments C5-C6). One aneurysm projected directly into the sphenoid
sinus through a bony defect in the superior wall.

Results: Emergency endovascular coiling was performed, achieving initial hemostasis. However, follow-up
imaging revealed a rare complication: migration of the coils into the nasal cavity due to the lack of bony support.
The patient presented with recurrent bleeding shortly after discharge. Due to the high risk of repeated extrusion,
the patient was qualified for definitive reconstruction. A flow-diverting stent was successfully deployed. Follow-
up angiography confirmed total aneurysm exclusion and preservation of ICA patency.

Conclusions: Recurrent massive epistaxis following sphenopalatine artery ligation is a "red flag" warranting
immediate vascular imaging. While coiling provided acute hemostasis, due to the aneurysms projecting into air
sinuses it presented the risk of coil dislocation. In such cases, reconstructive endovascular techniques using flow-
diverting stents are essential to prevent recurrence and ensure long-term vessel stability.

Keywords: epistaxis, flow-diverting stent, coil extrusion, ICA aneurysm
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CS2.4. New clinical perspectives - Elinzanetant in the treatment of VMS symptoms of
menopause
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1. Student Scientific Association, Department of Biophysics, Faculty of Medical Sciences in Zabrze, Medical
University of Silesia, Katowice

Background: Vasomotor symptoms, including hot flashes and night sweats, are among the most common and
burdensome complaints experienced during menopause. Hormone therapy remains the gold standard for
treatment; however, its use is limited by contraindications, adverse effects, and patient reluctance. Advances in
understanding the neurobiological mechanisms of thermoregulation—particularly the role of hypothalamic
KNDy neurons and neurokinin receptors NK1 and NK3—have enabled the development of novel, non-hormonal
therapeutic strategies.

The aim: The aim of this study was to present elinzanetant as a new non-hormonal treatment for menopausal
vasomotor symptoms and to assess its effectiveness and safety.

Materials and Methods: This study is based on a review of scientific literature and clinical trial results evaluating
elinzanetant in menopausal women. The analysis focused on symptom reduction, sleep improvement, quality of
life, and treatment safety.

Results: Elinzanetant administered at a dose of 120 mg once daily significantly reduced both the frequency and
severity of moderate to severe hot flashes compared with placebo, with clinically meaningful improvements
observed as early as the first week of treatment. At weeks 4 and 12, sustained symptom reduction was
demonstrated. Treatment was also associated with significant improvements in sleep quality and overall quality
of life, particularly in the vasomotor symptom domain. Elinzanetant demonstrated a favorable safety profile;
most adverse events were mild to moderate in intensity, and no clinically significant liver toxicity or endometrial
pathology was observed.

Conclusions: Elinzanetant is an effective and well-tolerated non-hormonal treatment for moderate to severe
vasomotor symptoms in menopausal women. By blocking NK1 and NK3 receptors, it reduces hot flashes,
improves sleep, and enhances quality of life. Elinzanetant may be a useful option for women who cannot or do
not want to use hormone therapy and could play an important role in future menopause treatment.

Keywords: elinzanetant, menopause, VMS, hot flashes, sleep disorders
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CS2.5. Non-Invasive Predictors of Capsular Contracture after Breast Implant Surgery: A
Prospective Study Using Elastography and Tonometry
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Scientific Tutor: Assoc. Prof Beata Pieta PhD, Prof Pawet Rzymski MD PhD

1. The Student Scientific Society;
2. Zlotowska Plastic Surgery Clinic, 60-189 Poznan,; Poznan University of Medical Sciences

Background: Capsular contracture remains the most frequent complication following breast augmentation.
Although the Baker scale is widely used for clinical grading, it is inherently subjective, highlighting the need for
objective and reproducible methods capable of both assessing and predicting capsule development.

The aim: This prospective study evaluated the predictive potential of sonoelastography, tonometry and physical
examination performed at different postoperative time points, and their relationship with subsequent Baker
scores, since this early period is considered critical for the initiation of capsular formation.

Materials and Methods: 28 patients after breast augmentation completed the study protocol. In total, 56 breasts
were evaluated using a modified Baker score, tonometry and ultrasound elastography at four time points:
preoperatively, on postoperative days 7 and 14, and after one year. Measurements were acquired at the borders
of the four breast quadrants and included adipose, glandular, muscular and fascial tissues.

Results: Tissue stiffness increased shortly after surgery across all evaluated layers and remained elevated at 12
months, although tonometric and elastographic values were lower at long-term follow-up compared with early
postoperative measurements. Selected early postoperative measurements in specific quadrants and tissue
compartments demonstrated associations with Baker scores at one year. No substantial differences in stiffness
were observed between days 7 and 14, except for higher stiffness in adipose tissue in the inner quadrant and
lower values at the peri-implant region in the outer quadrant.

Conclusions: Sonoelastography is a precise and objective tool for detecting capsular changes after breast
augmentation and may improve early prediction of contracture.

Keywords: capsular contracture, shear wave elastography, breast implant, baker score, ultrasound
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CS2.6. Preclinical Type 1 Diabetes in the Pediatric Population: Strategies for Early Detection

Maja topatecka?, Magdalena Bossowska?, Filip Bossowski!, Mitosz Nestrowicz?, Katarzyna Anikiej!, Daria
Majchrzak?!

Scientific Tutor: Prof. Artur Bossowski MD, PhD, Klaudyna Noiszewska MD, PhD, Milena Sztabkowska-
Jamiotkowska MD, PhD

1. Department of Pediatrics, Endocrinology, Diabetology with Cardiology Divisions, Medical University of
Bialystok

Background: Identification of asymptomatic Type 1 Diabetes is essential for mitigating acute complications.
Within the Polish Pre-diabetes Study(2019-2023), a targeted investigation in 14 clinical centers initially focused
on 1,288 children with familial predisposition. This phase revealed islet autoimmunity in 112 subjects (8.69%),
with 76 participants (5.9%) testing positive for multiple autoantibodies, identifying a subgroup at imminent risk.

The aim: The current initiative extended the screening protocol to the general population, recruiting 3,575
children to assess the prevalence of risk markers beyond familial clusters.

Materials and Methods: Venous blood from unselected children (aged 1-9 years) was cryopreserved at —20°C.
A stepwise screening procedure used the 3-Screen Islet Cell Autoantibody ELISA and a specific IAA ELISA (Firs
RSR, Cardiff, UK). Reactive specimens underwent verification for individual autoantibodies (GAD, IA-2, ZnT8, I1AA)
to confirm seroconversion. This methodology allowed for risk stratification regardless of hereditary background.

Results: Confirmed islet cell autoimmunity was detected in 8.5% of participants. Multiple (22) positive islet
autoantibodies (IAb) were found in 5.7% of the cohort, indicating high T1D risk. Insulin autoantibodies (IAA) were
the most prevalent (50.75%), significantly associated with younger age (1-3 years) and family history, whereas
IA-2A and ZnT8A frequencies increased with age. Children were enrolled in a follow-up program (metabolic
staging, education, lifestyle guidance). This provides the first Polish data on early T1D detection in the general
pediatric population.

Conclusions: The stepwise ELISA strategy effectively identifies preclinical T1D in the general population. Early
monitoring minimizes risks of severe complications like diabetic ketoacidosis. Moreover, preclinical detection
offers opportunities for immunotherapy including regulatory T cells, Rituximab, or Teplizumab. This initiative
significantly advances pediatric diabetes prevention in Central Europe.
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CS2.7. Protective effects of voluntary exercise against methamphetamine-driven
neurodegeneration and cognitive impairment in mice C57BL/6
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USA

Background: Methamphetamine (METH) is a potent psychoactive agent that affects the central nervous system
(CNS), mainly by increasing levels of neurotransmitters such as dopamine, norepinephrine and serotonin. Long-
term use results in cognitive deficits, memory impairment and mood disorders.

The aim: The aim of the study was to test the hypothesis that the protective effects of voluntary exercise on
METH-induced neurotoxicity and neurogenesis in adult female and male mice.

Materials and Methods: 10-week-old C57BL/6 mice, both male and female, were used in the experiment. Within
each sex, mice were divided into two groups - METH and Saline (Veh). Mice received an injection three times a
day, for five days, in 4-hour intervals. METH was administered according to an ascending dosage schedule (0.2 -
2.4 mg/kg), using increments of 0.2 mg/kg with each injection for 4 days. On the last day, mice were given METH
in three doses of 4.0 mg/kg. Concurrently, Veh was injected into mice from the control group. After the end of
the injections, the mice were subjected to voluntary physical activity for 14 consecutive days, followed by
behavioral tests measuring locomotor activity (Open Field), cognitive ability (New Object Recognition Test) and
spatial learning (Morris Water Maze). Neurogenesis abnormalities in the dentate gyrus of the hippocampus of
females and males were determined using immunofluorescence methods.

Results: METH induces impaired neurogenesis, and cognitive deficits in mice, with a noticeable sex-related
difference in the response to METH toxicity. However, mice training on a running wheel exhibited increased
neurogenesis, especially in the hippocampus, resulting in memory and cognitive function improvement. It also
reduces inflammation and oxidative stress, therefore positively affecting the cerebral neuroplasticity. The extent
of these changes was dependent on physical activity levels in both female and male C57BL/6 mice, with female
mice being more resistant to METH negative influence and taking more benefit from exercise.

Conclusions: METH primarily increases physical activity, nevertheless, in the long term it leads to neuronal
damage, motor impairment and cognitive deficits in mice. Physically active mice showed less neuronal damage
and better performance on cognitive tests than the inactive ones. Our results indicate that humans addicted to
METH may benefit from appropriate physical exercise protocols in course of recovery, however, more research
is required.

Research funded by the National Science Center, Poland, grant no. 2019/33/B/NZ4/02721.
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