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Daugavpils Universite doctaju un studjoSo ziratniskas konferences notiek kops
1958. gada. Konfeream ir starpdiscipliars raksturs un tag piedais gan stugjoSie, gan dogtaji,
gan ar iewrojami ziratnieki no daZdam pasaules valgh. Daugavpils Universites
62. starptautisis ziratniskas konferences aijumu tematika bijaloti plaSa — dabas, vesmhs
apfipes, humaniro un nakslas un soaio zinatnpu jomas.

Zinatnisko rakstu Kgjuma Daugavpils Universiites 62. starptautisks zinztniskas
konferences rakstu kjums = Proceedings of the 62 International Scientific Conference of
Daugavpils Universityapkopoti 2020. gada 28.—29. nmadipnferené prezenttie materiili.

Daugavpils Universiites 62. starptautigis zinitniskis konferences rakstu dfums tiek
publiccts 3 ddas: A. dda. Dabasziatnes B. dda. Soculas zimitnes C. dda. Humanitras
zinatnes

The annual scientific conferences at Daugavpilsvehsity have been organized since 1958.
The themes of research presented at the conferenges all spheres of life. Due to the facts that
the conference was of interdisciplinary characted @hat its participants were students and
outstanding scientists from different countries gubjects of scientific investigations were very
varied — in the domains of natural sciences, headite sciences, humanities and art, and social
sciences.

The results of scientific investigations presentieding the conference are collected in the
collection of scientific articledroceedings of the 62 International Scientific Conference of
Daugavpils University.

Proceedings of the 62 International Scientific Conference of Daugavgilsiversity are
published in three parts: part Natural sciencespart B.Social Sciencegart C.Humanities.
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COSMETICS EFFECT ON MILD FORMS OF ACNE VULGARIS

Viktorija Murasko *, Aleksejs Zavoring

! Faculty of Medicine, Riga Stradins University, Béma street 16, Riga, Latvia, LV-1007,
victoria.murasko@gmail.com

2 Department of Dermatology and Venereology, Rigadss University, Dzirciema street 16, Riga,
Latvia, LV-1007, aleksejs.zavorins@gmail.com

Abstract

Cosmetics effect on mild forms of Acne vulgaris
Key Words:Acne vulgaris, cosmetics, bacterial resistanceicaherapy
Introduction Acne vulgaris [AV] is commonly considered a problémat occurs in adolescence, an increasing number
of patients over 25 years of age. According to Hueopean guidelines for the management of acnefrédament
options differ according to the severity and clatitype of acne and can involve topical as welkgstemic therapy.
Bacterial resistance to antibiotics is a clinicalyevant concern globally. Therefore, therapeaofitons that reduce the
need for topical and oral antibiotic therapy fona@re welcome.
Materials and Methods Fourty-one individual with comedonal and mild plypustular AV according to European
Dermatology Forum and American Academy of Dermajplguidelines was enrolled in the study.
The study participants were randomly split into tgroups. The first group (N=17) used a test produetfith active
substances including Salicylic Acid 2%, llex Pamagensis Leaf Extract 1%, Zinc PCA 0.50%, Cetrdsiandica
Extract 0.03%, Usnea Barbata Extract 0.03%, Juagp€@ommunis Callus Culture Extract 0.02%. The ségmoup
(N=17) used test product 2 without active substan@éus, each group of participants used a testustowith or
without active substances in the morning and befoiag to sleep. The severity of facial acne otheparticipant was
captured during the initial visit before applyirfiettest product as well as during the follow upt\agter 6 weeks.
Images were taken from 3 perspectives: frontalsauittal from both sides. Images were evaluatedeiiative changes
of inflammatory and non-inflammatory lesion couata statistical analysis Mann Whitney U test wasduto
compare results from both groups and Wilcoxon Sigtest was used to compare acne severity beforeatiad 6
weeks.
ResultsThe study revealed that the quantity of inflammatesions decreased in both groups, respectibgly39,56,
SD=82,37% in the group using test product 1, and2h}6, SD=61,0% in the group using test producti# results
between both groups differed significantly (p=0,01Bhe percentage changes in the quantity of néarmmatory
lesions did not reveal a statistically significdifference.
In absolute numbers inflammatory lesion count desed significantly (from 4,71, SD=2,23 to 2,29, f04,
p=0,011). For non-inflammatory elements no statidy significant difference was revealed.
ConclusionsTopical cosmetic formulations can have a signiftampact on the severity of mild acne.

Kopsavilkums

Kosmetikas iedarbiba uz vieghm Acne vulgaris formam
Atslegvardi: Acne vulgaris, koséatiskie tdzelfi, antibakterila rezistence, laMa terapija
levads Acne vulgaridAV] ir plasi izplatta probéma pusaudzu vidun virs 25 gadu vecumag®Eiropas dermatologu
asocicijas vadinijam terapija tiek noungta atkatba no AV smaguma palpes un Kiska tipa. Atkatba no & tiek
piemekEta lokala vai sisémiska terapija. Baktiju rezistence pret antibiotikn ir glokila probEma, tidel terapija, kura
lautu samazit nepiecieSafibu pEc lokaliem un sistmiskiem antibiotiskiemitizeKiem ir Joti batiska.
Materi ali un metodesPetijuma tika ieauti 41 pacients ar komedonu un vieglas smagumappakpapulopustulozu
AV atbilstoSi European Dermatology Forumn American Academy of Dermatologgdinijam kas nejausi tika ieddl
divas grupas. Pirna grupa (N=17) sg&ma kosmatisku lidzekli ar akitvam vielam — testSanas produkts 1 (Salicikhe
2%, llex Paraguariensidapu ekstrakts 1%, Cinks 0.50%etraria Islandicaekstrakts 0.03%d,Jsnea Barbataekstrakts
0.03%, Juniperus Communis Calluskstrakts 0.02%.), savaik otra grupa (N=17) s@ma kosnatisko lidzekli bez
aktivam vielam — testSanas produkts 2.eRjuma daibnieki produktu lietoja noita un pirms gutieSanas. Katrs
pacients tika bildts pirmas viztes lailkk un 6 nedlas gc produkta lietoSanas. Fotafjjas tika uzemtas frorali un
sagiali no atam pugm. Bildes tika iz\Ertets iekaisgo un neiekaigo element skaits. Datu statistisknaize tika
izmantotsMann Whitney Wn Wilcoxon Signed test
Results Petijuma pienadijas, ka aBs grugis samazifijas iekaisgo element skaits, proti, -39,56, SD=82,37% @grup
lietojot testa produktu 1 un par -2,16, SD=61,0%pgrlietojot testa produktu 2. Starpab grumm tika konstatta

7
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statistiski nommiga at&iriba (p=0,013). Starp neiekajgsjiem elementiem ab grugms netika konstata statistiski
nozZmiga atgiriba.

Absolitos skailos iekaisgo elementu skaits statistiski Ao#gi samaziajas (no 4,71, SD=2,23 uz 2,29, SD=2,19 un
p=0,011). Starp neiekagajiem elementiem statistiski noziga at&iriba netika konstata.

Secirajumi Lokalo kosngtisko idzeu kombiracija uzlaboadas sivokli ar vieglas smaguma paes AV.

Introduction

Acne vulgaris [AV] is commonly considered a probleimat occurs in adolescence, an
increasing number of patients over 25 years of age seeking dermatological help for this
condition [12]. Epidemiological studies have dentoated that acne is most common in post-
pubescent teens, with boys most frequently affegi@dicularly with more severe forms of the
disease [9,14]. The prevalence of adult acne isrB¥en and between 11% and 12% in women,
with a significant decline from 45 years of age anwvards [12].

According to the European guidelines for the maneage of acne, the treatment options
differ according to the severity and clinical typieacne and can involve topical as well as systemic
therapy. There is paucity of investigations conoggrireatment of comedonal acne, there is also
lack of consensus on the initiation treatment omedonal ache among experts [1]. American
Academy of Dermatology mentions treating mildemierby facial washes, creams and pads; their
primary active ingredients are benzoyl peroxiddicglic acid, sulfur, sodium sulfacetamide, and
resorcinol. This class of products is generallyphdlfor patients with mild acne to minimize the
side effects of topical treatments. Commonly usgaictl acne therapies include antibiotics, e.g.,
clindamycin 1% solution or gel or erythromycin ifloZoncentration as a cream, gel or lotion and
combination of antibiotics with benzoyl peroxideirthermore, retinoids — such as tretinoin (0.025-
0.1% in cream, gel, or microsphere gel vehicledgpalene (0.1%, 0.3% cream, or 0.1% lotion
73,74), and tazarotene (0.05%, 0.1% cream, gebamj are used. Also topical treatment of AV
may include retinoid with benzoyl peroxide, retihowvith antibiotic, azelaic acid, and sulfone
agents [5; 16]. Bacterial resistance to antibiosca clinically relevant concern globally. Thenefp
therapeutic options that reduce the need for tbpécal oral antibiotic therapy for acne are
welcome [6].

Topical or systemic treatments frequently causesesdy effects related to impairment of the
skin barrier, and cosmetics must therefore be usedombination to help protect the skin
barrier [11].

When treating milder forms of acne the beneficitdas of separate active substances used in
cosmeceutical on the severity of acne has beenestuBalicylic Acid, llex Paraguariensis Leaf
Extract, Zinc PCA, Cetrarialslandica Extract, Usigzabata Extract, JuniperusCommunis Callus
Culture Extractare all have been observed to ingthe condition of skin in patients with acne. On

the other hand, the synergic effect of applyingtipld active substances is not so much studied.
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Therefore, the goal of this study is to evaluate ginergistic effects of active substances in a
cosmetic product on mild forms of acne.
Materials and Methods

The study had been approved by the Ethics Comnuoftéaga Stradins University (Nr.6-3/3/
15 (28.03.2019.)). Fourty-one individual with coroadl and mild papulopustular AV according to
European Dermatology Forum and American Academearimatology guidelines was enrolled in
the study [1,4]. Exclusion criteria were:

e acne with indication for topical or systemic treatrt

« allergic reaction to cosmetic substances,

e local infection on the skin, such as herpes simplex

e patients systemically treated with isotretinoirthe last 6 months,
e patients with other treatment of Acne vulgarisha tast 2 months,
« patients who had a superficial face peeling dutingglast 4 weeks,
e patients that had used any kind of antibioticsast ¥ weeks,

« lactation or pregnancy.

The study participants were randomly split into tgvoups. The first group (N=17) used a test
product 1 with active substances including Salecgicid 2%, llex Paraguariensis Leaf Extract 1%,
Zinc PCA 0.50%, Cetraria Islandica Extract 0.03%sn&h Barbata Extract 0.03%, Juniperus
Communis Callus Culture Extract 0.02%. The secomuig (N=17) used test product 2 without
active substances. In the first group the averggenas 25,59 (SD=7,06), and for the second 26,47
(SD=5,62). All participants were women. Thus, egobup of participants used a test product with
or without active substances in the morning anaieefoing to sleep. Before applying test product
participants would cleanse the face and in the mgrwould apply a moisturizer. The severity of
facial acne of each participant was captured dutreginitial visit before applying the test product
with Canon 6D camera and Canon EF 50 mm 1:1,4)easeavell as during the follow up visit after
6 weeks. Images were taken from 3 perspectivestdr@nd sagittal from both sides. Images were
evaluated for relative changes of inflammatory and-inflammatory lesion count. Data statistical
analysis Mann Whitney U test was used to companeltsefrom both groups and Wilcoxon Signed
test was used to compare acne severity beforeftardbaveeks.

Results

The study revealed that the quantity of inflammyattesions decreased in both groups,
respectively, by -39,56, SD=82,37% in the groumggest product 1, and by -2,16, SD=61,0% in
the group using test product 2. The results betwash groups differed significantly (p=0,013)
(Figure 1). The percentage changes in the quaatityon-inflammatory lesions did not reveal a

statistically significant difference.
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In absolute numbers inflamatory lesion count decreased significantly (fréml, SD=2,2:
to 2,29, SD=2,14, p=0,011) (Figure 2). For -inflammatory elements no statistically significi

difference was revealed.
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Discussion

Whereas effect of applying separate active substanten treating acne vulgaris is studied
more sufficiently, there is paucity of publicatioos the clinical effects of applying multiple aaiv
substances at the same time.

Salicylic acid is a comedolytic agent that is aafalié over the counter in 0.5% to 2% strengths
for the therapy of AV. Both wash-off and leave-arepgarations are well tolerated. Clinical trials
demonstrating the efficacy of salicylic acid in aa@re limited [16]. Combining active ingredients
targeting multiple components of acne pathogenesesy yield optimal outcomes. A study
investigates the safety and efficacy of an antiamtdoptimized topical salicylic acid 1.5% cream
containing natural skin penetration enhancers mhgpation with antioxidant activity for treatment
of facial acne [15].

The preponderance of evidence suggests zinc asngocmd with antibacterial and anti-
inflammatory effects and that it may decrease sepuwduction [3]. Zinc inhibits chemotaxis of
polymorphonuclear cells. It also inhibita-Beductase and TNé&-and stimulates antiradical enzyme
systems, mainly superoxide dismutase. A zinc bgwegaration is used for skin ailments and
wound healing formulations. The inhibitory effedt zinc and its compounds on P. acne induced
inflammation has been reported in several studidk [

There is a study reporting of anti acne properte¥ashadabhasma, mainly comprising of
zinc, individually, and in combination with tankanéshadabhasma plays an important role in the
normal functioning of skin in vitro [13].

Research on the effects of llex paraguariensisb@’enate extract) and juniper berries show
similar effects in health and disease like antiarigl anti-inflammatory, antimutagenic and lipid-
lowering activities [2]. Juniper berries also hawdifungal and genoprotective properties [2,7].

The antioxidant activity, reducing power, super@xahion radical scavenging and free radical
scavenging activities of the agueous extract ofCietislandica were studied [4].

Usneaspecies have been used as antimicrobial agentsamy countries and were being
developed as a modern pharmaceutical just prithgcadvent of the penicillin antibiotics. During
the 1980s, interest in usnic acid as an antimiatolbas renewed because of increasing experience
of multidrug resistance caused by overuse of syiatlaatibiotics. It has been shown that both the
optical enantiomers of usnic acid are active agadram-positive bacteria and mycobacteria, and
several research studies and clinical trials hardimned the antibacterial properties of usnic acid
[10].

The current research demonstrates that combinwvgraleactive substances with antioxidant,
antifungal, anti-comedogenic and anti-inflammatqgrsoperties can be effective in particular

pathogenic stage of AV and has, therefore, higkemgal in treating milder forms of acne.
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The product with active substances has anti-inflatony and comedonolytic effects but does
not impact comedogenesis due to basic nature oédogenesis during follicular enlargement and
hyperkeratinization, which is largely associatethveiebocyte formation. Recent work suggests that
the formation of sebocytes is regulated by sevae@ecular pathways (e.g. Lef-1, Blimpl, Wnt, C-
myc) and that sebocyte activity is controlled viaaage of cellular pathways and hormones in
addition to androgens including, for example, pe&ome proliferator-activated receptors,
substance P receptors, a-melanocyte-stimulatingidroe, insulin-like growth factor, corticotropin-
releasing hormone, vitamin D and ectopeptidasesebhsim and keratinocyte debris accumulate in
the microcomedon, larger, clinically visible closedopen comedones are developing.

Evolving comedone facilitates colonization of tiéra-infundibulum of follicles by P. acnes
and the release of inflammatory mediators intosimeounding perifollicular dermis together with
the attraction of immunocompetent cells. At thisnpdest products 1 unfolds anti-inflammatory
effect [8].

Conclusions

Topical cosmetic formulations can have a significgarpact on the severity of mild acne.
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Abstract

Botanical ingredients in cosmetics: impact of novébrmulation containing betula alba (birch) sap

on biophysical parameters of the skin

Key Words:dermatology, hydration, viscoelasticity, Betulaal birch sap
Introduction. Gradual accumulation of different factors can wudist epidermal barrier function, corneocyte
differentiation, lead to disintegration of collagand elastic fibers, increase transepidermal wass; reduce hydration
and elastic recoil leading to dryness, laxity aeduced healing capacity of the skin. Active subgarfound in birch
sap (organic and amino acids, betulin, micro- ametnmelements) possess its use as ingredient wiibxatant, anti-
inflammatory, cell stimulating and water-replacipgperties improving wound healing, epidermal larfunction and
hydration.
Aim of the study. The aim of this study was to evaluate impact ofeh@osmetic formulation containing birch sap on
biophysical parameters of the skin.
Materials and Methods. Participants were asked to apply the test prodndhper aspect of the left forearm twice a
day. The right forearm was considered a contrel $itstrumental assessment of hydration and viasteity (R2, R5,
R7) parameters was made using Corneometer CM 82%atometer dual MPA580 (Courage & Khazaka, Germpany
accordingly. Parameters were evaluated four tirhe®(e application as well as 1 hour, 5 days amedks after daily
use of the product). Paired and independent saffyést was used for analysis of collected data wpittD.05
considered statistically significant.
Results. Statistically significant improvement in skin hytlom level was observed regarding the experimesital
when compared with the control site after 1 howl dnweeks (39.83 SD=30.86% vs. 0.83 SD=15.14%, Q840.
There was statistically significant increase in shaiie levels of both sites after 5 days, thouglegr@age increase was
significantly higher on the left site.
Conclusions.Daily use of Betula alba sap containing cosmetesl$ to good immediate as well as long term outcome
providing marked improvement in moisture leveltod skin.

Kopsavilkums

Augu izcelsmes vielas kosatik a: Jauna Betula alba (frza) sulu saturoSa pagatavojuma ietekme uadas

biofizik alajiem parametriem

Atslegvardi: dermatol@ija, hidratacija, viskoelasticiite, Betula alba, &zu sula
levads. Pakipeniska daddu faktoru kumulava dartiba var trauét epidermas barjerfunkciju, kornate diferenciciju,
novest pie kolagna un elasgo &iedru dezintedicijas, palielirat transepider@io tdens zudumu, samazirhidrasciju
un elasticiites parametrus, veicinoidgjadi adas sausumugenganumu un samazio adas atjaunoSas kapaciiti.
Bérza sufi esods akivas substances (organiskun aminosibes, betdhs, mikro- un makroelementi) padara igamu
tas izmantoSanu dados pagatavojumos ar antioksidantu, pretiekaisusimaas stimujoSam un adeni aizsijosam
ipadbam, tadejadi veicinot biicu d4aSanu, uzlabojot epidermas barjerfunkciju un hibigd.
Merkis. Petjuma nerkis bija izwertét jauna Irzu sulu saturoSa kostiska pagatavojuma ietekmi uzdas
biofizikalajiem parametriem.
Materiali un metodes.Petijuma daibniekiem tika tfigts apliét testa produktu uz kreisapakSdelma iekfas virsmas
divreiz diera. Labais apakSdelms tika uzskatpar kontroles pusi. Hidmtijas un viskoelasticites (R2, R5, R7)
parametru izértgjums tika veikts, izmantojot Corneometer CM 825QGutometer dual MPA580 (Courage & Khazaka,
Vacija). Parametri tika izarteti cetras reizes (pirms apiikijas, k& ai 1 stundu, 5 dienas un 4 rgabs [gc produkta
izmantoSanas ik dienas). Datu amel tika izmantots divu atkegu un neatkagu izlaSu T-tests. Par statistiski ticamu
tika atata p \erttba mazka par 0,05.
Rezultati. Statistiski nommigas hidratcijas imenpa izmahas tika nogrotas eksperimenta pyssaidzinot ar kontroles
pusi, [Ec 1 stundas unge 4 nedlam (39.83 SD=30.86% pret 0.83 SD=15.14%, p<0.00tRtistiski nozmigs mitruma
l[imepa pieaugums tika néwots alas pusgs pEc 5 dieram, ton®€r procentdlais pieaugums statistiski ticams bija tikai
kreisaj pus.
Secirajumi. Betula alba sulu saturoSu koaisko lidzeKu izmantoSana ikdi@nraksturojas ar labientlttgjiem un
ilgtermina efektiem, nodroSinot i€wjamuadas mitrumaimenpa pieaugumu.
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Introduction

Integrity of the skin as a protective barrier igaal in maintenance of internal homeostasis as
well as wellbeing and self-esteem of a person.egfit harmful stimuli can disrupt structural
integrity of the skin making it prone to infectiareduce laxity of the skin and quality of the skin
general and be esthetically disfiguring thus ddférchemical substances that can induce wound
healing, improve quality and viscoelastic properted the skin by improving elastic recoil and
hydration parameters as well as inducing synthetisollagen fibers are of great interest in
medicine as well as in cosmetic industry espectalbse substances that can be derived from plants
and other botanicals thus being described as ptedaimes (Ebelingt al, 2014).

Triterpenes found in birch bark are bioactive coommts that have been used in folk medicine
for years for example in traditional medicine of ritioAmerican Indians as a natural remedy to
improve wound healing (Ebelingt al, 2014). Although botanical substances and bioactiv
compounds of different plants have been firstlycdegsd long time ago only very small percentage
(approximately 15%) of them have been studied mhgmically (Muceniecet al, 2016). It has
been scientifically established that they have aitpe impact on re — epithelialization and
migration of keratinocytes thus promoting new tesdarmation and restoration of skin barrier
integrity (Ebelinget al, 2014). Other useful and healing properties derpenes include, for
example, anti — inflammatory, anti — oxidative,atgixic, anti — bacterial, anti — viral, anti — dedic
(lupine group triterpenoids have an impact on gbecanetabolism, insulin secretion and
progression of diabetic angiopathies thus beingnmimg substance in management of diabetes),
gastro — and hepatoprotective activity (Chudzikraémek-Szlacheta and Krél, 2015; Dehelean
al.,, 2012; Ebelinget al, 2014; Mucenieceet al, 2016). Nowadays they are being studied as
promising antineoplastic and anticancer agentsdaatbe used in the future with their mechanism
of action based on anti-inflammatory propertiesrelasing incidence of occurance of malignant
growths and metastatic processes (Dehet¢ah, 2012).

The group of triterpenes units wide range of ddfgrsubstances including squalene, betulinic
acid, lupeol, lupane, ursane and others (Chudzakz#nhek-Szlacheta and Krol, 2015).

Betulin is botanical compound, pentacyclic tritarpederived mainly from the outer bark of
Betula species (Barrett al, 2017); however, it can be also found in othenfdgDehelearet al,
2012).

Beneficial physical, chemical, and pharmacologigabperties of betulin are being
investigated in many researches showing that Imeisia promising compound in different cosmetic
and medical preparations. It accelerates woundirgeddy induction of re — epithelialization
providing faster wound closure and thus preventivgwound from pathogen contamination and

development of wound site infection and as a segualso better aesthetic results and appearance
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of the skin (Barreet al, 2017). Nevertheless, it has positive impact @ulaion of inflammatory
mediators acting as modulator and differentiatidrskin cells (Barretet al, 2017) as well as
induction of interferon pathway (Deheleanal, 2012; Schwieger-Briedt al, 2019).

Nevertheless, oxidative processes induce the tvemation of betulin in betulinic acid —
more potent and chemically active substance (Dahefeal, 2012; Muceniecet al, 2016).

It has been scientifically estimated that currendlyailable technologies and synthesis
techniques allows at least 70% of active compouetdlim to be extracted from outer bark of Betula
species (Deheleaet al, 2012); however, the amount of the substance &rtlavaries from one
Betula specie to another, the soil and climate a6 & the fact that proper extraction techniques
need to be used in order to achieve the best regihitminimal waste of active substances. These
facts are of great importance especially when largeluction for commercial purposes is planned
(Dehelearet al, 2012; Muceniecet al, 2016).

Materials and Methods

Cosmetic formulations used in this research weweldeed in private enterprise according to
currently valid normative acts and regulations.esssnent of safety of the product was made and
approval of Riga Stradins University Ethics Comeettvas obtained.

The aim of the study was to evaluate impact of howemetic formulation containing birch
sap on biophysical parameters (viscoelasticitylaydiation) of the skin.

Participants (N = 30) meeting inclusion criteria (current pregnancy or breastfeeding, no
acute inflammation or exacerbation of preexistingrntatological condition, intolerability or
allergic reactions for any of the ingredients aft teroduct) were enrolled and asked to apply tbe te
product on inner aspect of the left forearm twia#ag. The right forearm was considered a control
site. Volunteers who did not meet aforementionedusion criteria were excluded from the
research.

Instrumental assessment of hydration and viscoellgs(R2, R5, R7) parameters was made
using Corneometer CM 825 and Cutometer dual MPABBOurage & Khazaka, Germany)
accordingly. Measurement of the hydration was peréal with use of a probe consisting of two
oppositely charged electrodes thus being aibleréate an electromagnetic field and to provide
measurement of electric capacity and dielectriotythe stratum corneum of the skin (GmbH,
2000). Cutometer, in turn, provided measurementgsabelastic properties of the skin with help of
an optic system by measuring deformation of tha skused by constant negative pressure created
inside the cutometer probe (GmbH, 2017).

Hydration level and viscoelastic parameters of $kim were evaluated four times (before
application as well as 1 hour, 5 days and 4 wettks daily use of the product).
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Relatve air humidity level of 4-60%and room temperature of 23° C was maintained dt
the time of the research.

Paired and independent samp-test was used for analysis of collected data wifalpe les:
than 0.05 considered statistically signific
Results

Statistically significant improvement in skin hytoe level regarding the experimental ¢
when compared with the control site after 1 houd &nweeks (39.83 SD=30.% vs. 0.83
SD=15.14%p<0.001) was observegraph 1).

There was statistically gnificant increase in moisture levels of both cohtas well as
experimental sites after 5 days, though percentagease in hydration level was significar
higher on the left site.

No statistically significant changes in viscoelasparameters of e skin were found

comparing changes in elasticity after 1 h, 5 day$ 4 weeks as well as comparing right and
forearm.

120,00
100,00 — T
50,00+
60,00
40,00+ “-
_ %983

20,007

0,00 @

Procentual changes in hydration levels of both
forearms after 4 weeks, %

-20,007

I
Right forearm (control side) Left forearm

Errar Bars: +- 2 5D
Graph 1Procentual changes of the hydration level of bothofearms after 4 week

Discussion
Statistically significant improvement in skin hytom level shows that novel cosme
formulation containing Betula alba (birch) sap msses immediate as well as long term cumul:

impact on moisture content of the skin; howeveorider to obtain mre precise data additional u
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of other measurement devices for example Tewam@eurage & Khazaka, Germany) with
estimation of transepidermal water loss would besadl in further researches. It would help assess
barrier functions of the skin thus providing betterderstanding about impact of the topically
applied substance on the quality and integrity e skin especially in correlation with water
capacitance measurements being done with Corneomete

Nonetheless, regression testing can be used imr éodassess not only impact of active
substances on the skin directly when applied bsb after discontinuation of the use of
preparation — it allows the researcher to evaldate; long does it take for biophysical parameters
to return to their pre — application state, whiokams — analysis of longevity of achieved results.

As for viscoelastic properties, obtained resulélléo a conclusion that botanical ingredients
in Betula alba (birch) sap does not provide enougbact on elastic properties of the skin. There
were no statistically significant improvements acle of the parameter that has been analysed (R2,
R5 or R7), which means that neither viscous norofis components of the dermis where
influenced with no instrumentally detectable chandeonger observation period can be advised,
e.g. 8-12 weeks, to assess possible changesfibiities components of the dermis.

Athough methodology of current research was dewelagccording to all the advices given
by manufacturer of Cutometer and Corneometer (Qruga Khazaka, Germany) in users manual
of both devices and generally accepted practicel usescientific publications it is possible to
emphasize some factors that could be amelioratédndimence results of conducted study.

Current research almost completely relies on canpk of participants involved — whether
they have followed all of the instructions they édeen given or not, as well as whether they have
applied other moisturizing products on test aretheir skin or not. Nevertheless, daily activiteds
participants such as sunbathing or physical as#/itould have had an impact on obtained results
as well. Thus pointing to necessity to improve aesle methodology not only by using regression
test but also with help of defined preparation @erduring which no topical preparations are
allowed in order to precondition skin of all of tparticipants.

Control groups and bigger sample sizes are and#wtor to improve in order to achieve
better and more reliable and reproducible results.

Conclusions

Botanical compounds found in Betula alba sap shase wange of beneficial properties that
can be used in preparation of novel botanical ctisrf@mulations.

Daily use of Betula alba sap containing cosmetegl$ to good immediate as well as long
term outcome providing marked improvement in maestievel of the skin; however further
researches need to be conducted to evaluate impdatich sap on viscoelastic properties of the

skin.

18



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

References

Barret, J. P., Podmelle, F., Lipovy, B., Rennekdmigf-O., Schumann, H., Schwieger-Briel, A.,
Zahn, T. R. and Metelmann, H.-R. (2017). Acceletateepithelialization of partial-thickness skin
wounds by a topical betulin gel: Results of a ranaded phase Il clinical trials prograrBurns,
43(6), pp. 1284-1294.

Chudzik, M., Korzonek-Szlacheta, I. and Krél, WO18). Triterpenes as potentially cytotoxic
compoundsMolecules (Basel, Switzerlan@0(1), pp. 1610-1625.

Dehelean, C. A., Soica, C., Laedd., Aluas, M., Zupko, I., G Lgcan, A., Cinta-Pinzaru, S. and
Munteanu, M. (2012). Study of the betulin enricl@h bark extracts effects on human carcinoma
cells and ear inflammatioGhemistry Central journal6(1), pp. 137-137.

Ebeling, S., Naumann, K., Pollok, S., Wardecki, Midal-Y-Sy, S., Nascimento, J. M., Boerries,
M., Schmidt, G., Brandner, J. M. and Merfort, I0{&). From a traditional medicinal plant to a
rational drug: understanding the clinically proweound healing efficacy of birch bark extract,
PloS one9(1), pp. €86147-e86147.

GmbH, C. K. e. (2000)nformation and Operating Instructions for the CORDMETER CM
825®. KoéIn/Germany: Courage + Khazaka electronic GmbH.

GmbH, C. K. e. (2017)nformation and Instruction Manual for the Cutonr@®edual MPA 580.
KdIn/Germany: Courage + Khazaka electronic GmbH.

Muceniece, R., Namniece, J., Nakurte, ., JekahsknsRiekstina, U. and Jansone, B. (2016).
Pharmacological research on natural substanceatunal Focus on lunasin, betulin, polyprenol and
phlorizin, Pharmacological Research13, pp. 760-770.

Schwieger-Briel, A., Ott, H., Kiritsi, D., Laszczytkauer, M. and Bodemer, C. (2019). Mechanism
of Oleogel-S10: A triterpene preparation for theatment of epidermolysis bullodaermatologic
therapy,32(4), pp. €12983-e12983.

19



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

COMPARISON OF THE ANALGESIC EFFECT OF
ESP AND TEAAFTER THORACOTOMY

Elina Voitehovica, Vadims Zils* 3, Aleksejs Miscuks'® Inta Cernavska" ®

! Faculty of Medicine, University of Latvia, Riga, tvéa, elina.voitehovica@gmail.com
?Department of Anaesthesiology and Intensive caospifal of Tuberculosis and Lung diseases,
Upesleja, Latvia

3 Department of Anaesthesia and Intensive care, ks Traumatology and Orthopedics, Riga,
Latvia

Abstract

Comparison of the analgesic effect of ESP and TEAtar thoracotomy
Key Words:TEA, ESP, thoracotomy, analgesia, lung surgerin pa
Background. ESP block is an interfascial plane block wherecall@naesthetic is injected in a plane below tleeter
spinae muscle. Investigations indicated its likeitg of action is at the dorsal and ventral ramttef thoracic spinal
nerves. The ESP block holds a promise for thorao@lgesia in acute postsurgical, posttraumatic paih chronic
neuropathic pain.
Aim. Evaluate ESP analgesic effect after thoracotomyHEé and compare mean opioid consumption in 48hr afte
surgery for each regional block.
Methods. A prospective study was conducted in the Hospifaluberculosis and Lung diseases in Latvia between
January 2020 and March 2020. 10 patients with blacidomization were divided in 2 groups: 5 patidmsl ESP
block with 15 ml 0,25%S. Bupivacainiand 5 patients had TEA block with 0,1 ml/kg 0,256 Bupivacaini Both
groups had the same systemic analgesics for fitht &fter surgeryS. Ketorolaci60 mg,S. Acetaminofendlg, S.
Metamizoli4 g andT. Etoricoxibi 90 mg. Pain score was evaluated from 1 to 10 (nignmaiting scale — NRS).
Postsurgical pain after thoracotomy was assessgdgdfirst 48 hours. If patient had pain > 4, orfeopiods were
added:S. Tramadol100 mg i/m orS.Fentanyl0.05 mg i/v. Both drugs were converted to morphmiigram
equivalent.
Results.The study included 10 randomized patients afterattmtomy. ESP group had 5 men and 1 woman, mean age
M=57.20, TEA group had 3 men and 2 women, meanMge 69.40, SD=3.78; mean BMI=28.10 kdinResults
showed statistically significant differences inmpaeduction between both groups (p<0,05). ESP wbbetter as an
analgesic than TEA. Mean opiod consumption duriBy ¢ ESP group was 52 mg but in TEA group — 60mg.
Consumption is not statistically significant betwdmth groups. (p=0.45).
Conclusion. Study indicates that it can provide adequate astldiaalgesia with gradual pain decrease. Howeh T
did not reduce the pain as good as ESP and pagtartly persisted <4.

Kopsavilkums

ESP un TEA pretsaapju efekta saidzinajums pec torakotomijas
Atslegvardi: TEA, ESP, torakotomija, analgija, plausu opeicija, sipes
levads ESP blokde ir starpfasciju blade, kur loklais anesitikis tiek injicts plakie zem erector spinae mugku
grupas. Btijjumi norada, ka & darlibas vieta ir mugurkaula &$u ddas doralie un ventali spinalie nervi. ESP blokdei
ir liels potencils torolilo sapju at@pinaSari pec opeacijam, pectraumatiskm sapem un hronisku apju arstsSari.
Meérkis. Noskaidrot ESP anadtisko efektu pc torakotomijas, sadzinot ar TEA un sadizinat videjos opiadu
lietoSanas daudzumus 48kcppeicijas kath grupa
Metodes Petijuma dizains bija prospeks, kas tika veikts PlauSu slibas un Tuberkulozes cemttatvija starp
2020.gada jarari un 2020. gada martu.10 pacienti tika rand@taizeida sadaiti 2 grugs: 5 pacientiem bija ESP
blokade ar 15 ml 0,25%. Bupivacainun 5 pacientiem — TEA blakie ar 0,1 ml/kg 0,25%. BupivacainiAbas grupas
sapému vieradu sisemisko anal@ziju pirmas 24 stundasge opeécijas: S. Ketorolaci60 mg,S. Acetaminoferdg, S.
Metamizoli 4 g andT. Etoricoxibi 90 mg. $pes tika no®rtétas no 1-10 @ ciparu 8§pju \erteSanas skalas.
Poskirurgiskas @ipes fgc torakotomijas tika navrtetas pirnas 48h. Ja pacientampes bija > 4, tad viens no ool
prepaftiem tika pievienotsS. Tramadoll00 mg i/m vaiS.Fentanyl0.05 mg i/v. Abi medikamenti tika konvétit uz
morfina miligrama ekvivalentu.
Rezultati. Petjjuma tika ieauti 10 randomizi pacienti [gc torakotomijas. ESP grapbija 5 JrieSi un 1 sieviete,
vidgjais vecums M=57.20; SD=8.11; ¥dis BMI=25.79 kg/m. TEA gruf@ bija 3 wriesi un 2 sievietes, véjhis
vecums M = 69.40, SD=3.78; w@is BMI=28.10 kg/m. Rezuliti noradija statistiski ticamu ak¥ribu ipju
samaziajuma starp abm gru@m (p<0.05). ESP darbojas fbnela TEA. Vidgjais opiadu lietoSanas daudzums pirmo
48h lailka ESP grup — 52 mg, bet TEA grup— 60 mg. Starp &mn gru@Em nav statistiski ticamasa kidbas. (p=0.45).
Secirajumi. Petijums nogda, ka ESP € nodroSirat adekétu un atru anal@ziju ar gradalo sapju samazigjumu.
Tacu, TEA nesamazitja sapes tik pat cik labi, Kk ESP un #pes konstanti saglajas <4.
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Introduction

Thoracotomy is considered the most painful of suaigprocedures and providing effective
analgesia is the goal for all anaesthetists. lo#ffe pain relief impedes deep breathing, coughing,
and remobilization culminating in atelectasis ameéymonia. The multifactorial nature of acute
thoracotomy pain precludes the use of any singdgasic technique to block all the pain afferents
described above. (Forero et al., 2016) Successor® iikely with a multimodal approach that
targets multiple sites along the pain pathway amzbrporates regional anaesthesia with non-
steroidal anti-inflammatory drugs (NSAIDs), opiaidsnd other parenteral adjuncts. TEA is a
widely used analgesic technique for thoracotomyi®wéchnically harder. The needle is placed in
T5-T6. ESP site of action is at the dorsal and reémémi of the thoracic spinal nerves. The novel
interfascial plane block was first described in @0Benefits of ESP compared to TEA are less
opioid consumption which means fewer side effectenf opioids, technically simple and safe,
equal efficacy with fewer complications and lessfad procedure. (Forero et al., 2016) There have
not been reported complications after this procedar2016 and 2017. First complication was
announced in 2018 which was pneumothorax. Possdiglications might be puncture of artery
and hematoma. ESP action Duration of analgesicteffeESP is not well known. Some studies
suggest it works for 12 to 36 hours. The best effe@chieved when administered continuously.
ESP is a new technique and holds promise as siamdesafe for thoracic analgesia in acute
postsurgical or posttraumatic pain as well as dicrapuropathic pain as good as thoracic epidural
analgesia (TEA).
Material and Methods

This is a prospective study which was conductethenHospital of Tuberculosis and Lung
diseases in Latvia between January 2020 and Ma@B.2n total 10 patients who accepted to
participate in this study were randomized and diglith 2 groups: 5 patients had ESP block with 15
ml 0,25% S. Bupivacaini after thoracotomy and Sqmdas had TEA block with 0,1 ml/kg 0,25% S.
Bupivacaini. Catheters for TEA method was insetader ultrasound guidance. Patients read the
information about this study and confirmed theirtiggpation with a signature. Both groups had the
same systemic analgesics for first 24h after syrdger Ketorolaci 60 mg, S. Acetaminofeni 4g, S.
Metamizoli 4 g and T. Etoricoxibi 90 mg. Each h@atients were exanimated and asked to rate
their pain. Pain score was evaluated from 1 toriOngric raiting scale — NRS). 1 — as there is
almost no pain at all and 10 as extremely paiffoktsurgical pain after thoracotomy was assessed
during first 48 hours. If a patient had pain > 4$Rne of opiods were added: S. Tramadol 100 mg
i/m or S.Fentanyl 0.05 mg i/v. Both drugs were @n&d to morphine milligram equivalent. We
used descriptive statistics and t independentttegtvestigate statistically significant associatio

between both techniques.
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Results

This study included 10 randomized patients afterabotomy. Both locks were mainly use
after thoracic surgeries for different lung conatis. Each group had 5 patients. Patient age |
was from 44 years old to 74 years old. In gen&rahen and 3 women took part in this st ESP
group had 5 men and 1 woman, mege M = 57.20, SD= 8.11; mean body mass index (B!
25.79 kg/m. TEA group had 3 men and 2 women, mean age M 406%D= 3.78; mean BMI
28.10 kg/m. Results showed statistically significant differes in pain reduction between b
groups (p<0,05). Ad icould be seen in the diagram below, ESP workéigibas an analgesic th
TEA and subjective pain at ESP was lower after 25h, 28 h, 31 h, 32 h (mean numeric ra
pain scale respectively after 2 hours = 0.6; meBRS Mfter 25h=0.8; m=0.4; m=0.m=0.4; m=0.4)
compared to TEA (m=2.8; m= 3.0; m=2.0; m= 2.0; n4; 2n= 2.6). ESP as analgesic works fa
and the pain drop is steeper than TEA. On the dthad, TEA works slowlier and analgesic efi
is more smoothly. Mean opioid consumption duritf8 h in ESP goup was 52 mg but in TE
group —60 mg. Consumption is not statistically significhetween both groups. (p=0.£

ESP
- —TEA

Mean NRS
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1. diagramMean numeric rating pain scale during 48h in both goups
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Discussion

Thoracic epidural and paravertebral blocks haven lmeenmonly used for relieving acute or
chronic pain for cervical, thoracic, or abdominatgeries. (Mesbah et al., 2016) ESP block has
emerged as an effective novel regional techniquth wiffective analgesia with less opioid
requirements, along with simplicity and safety.s@@oet al., 2008) It is supposed to work at the
origin of spinal nerves, based on cadaveric andrasinstudies. When dye was injected into the
interfascial plane deep to erector spinae musdéaelally, craniocaudad spread of injectate from
C7 to T8 was noticed in the paraspinous gutter Vaitttral spread till the transverse processed at al
levels. (Jain et al., 2018)The injectate was atsicad slightly beyond the costotransverse junstion
at levels T3 toT6 on the right and T4 to T8 onléfe Cadaveric studies have showed that block at
T5 level is enough to have unilateral multidermaabsensory block ranging from T1 to L3. This
block serves the purpose of a paravertebral blatiowt risk of pleural injury, therefore it is afea
method. Study showed that the optimal plane faatpn in the ESP block is deep to the erector
spinae muscle rather than superficial to it, as wiil deposit local anesthetic closer to the dorsa
and ventral rami. The erector spinae muscle extafasy the length of the thoracolumbar spine,
and thus, this plane permits extensive cranio -dalspread and coverage of multiple dermatomes.
The most significant advantage of the ESP blodksisimplicity and safety. The sonoanatomy is
easily recognizable, and there are no structureslaof needle injury in the immediate vicinity.
The technique also lends itself well to insertidnao indwelling catheter, which can be used to
extend the duration of analgesia as needed. Itbeaierefore proved to be a useful intervention in
thoracic neuropathic pain where more conventiodmalapies have had limited success. In addition,
there is cleary potential for its application imach wider range of conditions, including acutenpai
after thoracic surgery or trauma.
Conclusion

Study concluded that it can provide adequate,dadtgradual pain decrease. Although, TEA
did not reduce the pain as good as ESP and pastasuly persisted <4, it also worked as good as
ESP in pain reduction. Most of the patients regbre pain or very low pain after 43h in both
groups.
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ROLE OF EXTERNAL CEPHALIC VERSION
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Abstract

Role of external cephalic version in reducing theasarean delivery rate
Background. Although term breech presentation is relativelyerat continues to be one of the indications fag th
cesarean section. Risk of complications may beeas®d for both mother and ftetus in such a sitnatitxternal
cephalic version (ECV) may reduce the number oétingresentations and cesarean sections.
Aim. To evaluate the effectiveness of this obstetd@moeuvre to increase the proportion of vertex prasien among
foetuses that were formerly in the breech positiear term, so as to reduce the cesarean sect@n rat
Methods. A retrospective study was conducted in Riga Matgrdospital. The ECV data was reviewed over a krio
of 4 years at Riga Maternity Hospital between 288 2019. 160 women were enrolled who accepteérformn ECV
(age range 16-45 years old). Data was analyzedebgrigtive statistics and frequencies. Women wérieletl into 2
groups: successful and non-successful EELp:value of <0.05 was considered significant. Asation was calculated
by Pearson chi-square and Independent samplet t-tagstic regression was used to predict thectiffeness and
complication rate.
Results.Mean age of women was M=30.16; SD=5.15 years, ti@sth age at ECV M= 261 (37+2 weeks); SD=6.61
days. The success rate of the procedure was 45:6%3). ECV near term was associated with a redudtionon-
cephalic presentation and cesarean section (OR89;-85% C:l 0.02-0.13) (p=0.01). Regression showely the
number of parity as a significant factor for progimg vaginal birth. The risk for cesarean delivdecreases in 57%
with every number of vaginal birth (p=0.03). It@lshowed 78% chances to predict delivery usingect#d data from
this study which is not significant. 49.4% had aival delivery, 28.1% had an emergency cesarean afsuccessful
version. Complications at delivery after succes&@V were in 17.50% and in 25% unsuccessful. Thisr@o
association between complications and externaloe(p=0.33). There was an association with conapiims: neonate
in ITU 3.68 (95%Cl: 1.11-12.11) (p=0.02), blood $a®=0.01) and Apgar score ifi tninute (p=0.01). There was no
association with present meconium at birth (p=0Q.p6stpartum bleeding (p=0.29), uteral dysfunci{jpn0.29), fetal
distress (p=0.11), premature membrane rupture Gdx@r placental abruption (p=0.66) after version.
Conclusion. The external cephalic version is a safe and effecthanoeuvre reducing the risks cesarean section.
Complications are not associated with the exteusgibion. There are multiple factors which impaa tlesult of
delivery and only prognostic factor was parity.

Introduction

The presence of the fetus in the breech presentatising pregnancy is not clinically
relevant. In the absence of disturbing circumstanloat up to recital 36 related to spontaneous feta
self-circulation. 7% of different ways of insecufad afterwards it is decided whether take further
actions or not. One of the actions — performs titeraal circulation of the fetus by an ultrasonic
controller, which has proven to support and cortbet method used in practice. As a second
solution, childbirth fetal pelvic or planned caesar section (Rezeberga, 2016).

Initially, a planned caesarean section was receghas an effective solution in the case of
breech presentation, but later on the number cdazaans increased and the maternal morbidity
associated with anesthesia and surgical interventioreased (Hannah et al., 2002). Both ACOG
and RCOG recommended the use of external fetal &CMe first-line method to reduce caesarean
section. A successful external fetal circulatiowassidered to be when the anterior part of thesfet
is the head. The efficiency of the method is higid@ces the number of births in the breech
postition by 62%, but the number of caesarean@extly 45%) (Rezeberga, 2016).
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The external fetal ECV procedure is offered to peed women at 36—40 weeks of gestation,
for whom no contraindications are found duringagtbnography and for whom the anterior part of
the fetus is not the head. Absolute contraindicetim ECV are contraindications for vaginal births,
fetal abnormalities, uterine bleeding, rupture@ifetembranes and multiple pregnancy. Risk factors
for ineffective external fetal ECV include nullipgy low Al, localization of the placenta in the
anterior / lateral wall, adiposity of the pregnamman, the fetus facing the maternal spine, tense
maternal abdominal muscles, incomplete breech pratsen, membrane rupture, palpable fetal
head.

Material and Methods

The study design is a retrospective cross-sectistualy. The participants of the study were
selected according to the numbers of the historghd€ibirth, for which an external fetal ECV test
was performed and which were born at the Riga MéteHospital (RDN) in the period from 2016
to 2019 (included). In total, the data obtained farea period of 4 years. By compiling records of
the performed ECV in the database of the RDN Utinagraphy Cabinet, initially about 300
pregnant women with a ECV attempt were obtainea Binth history numbers of these pregnant
women were checked in a patient database to obtaample of pregnant women who performed
both turnover manipulation and childbirth at RDMefe were 160 pregnant women. The collection
of the required data from childbirth histories e tStatistics Division of the RDN was performed in
the period from April 18 to December 100of year 2019 according to the attached sample.

Statistics were processed with IBM SPSS Stati@&se Grad Pack 22.0 software. Microsoft
Office Word 16 was used to create the tables. Tapep uses generally accepted statistical
parameters in medical research: central tender{aeighmetic means), data scattering variables
(standard deviation), etc. The participants ofgtuely were divided into two groups: successful and
unsuccessful attempt at ECV. Manipulation was aersid successful if the anterior part of the
fetus was the head after the ECV. The Chi-Squasé Was used to assess the association between
the two groups with nominal values. The resulteaxfh test were considered statistically significant
if the statistical reliability is p <0.05. The narametric Mann Whitney U criterion was used to
compare the rank averages of the two independenpgr The logarithmic regression test was used
to obtain the percentage reduction in caesarediosetsk after successful ECV.

The research protocol was developed in accordaitbethre general protocol of the Research
Ethics Commission of the Medical Institute of theikérsity of Latvia, and it was approved by the
Research Ethics Committee of the University of LatfApproved on 03.04.2019). The
development of further research was approved aRtga Maternity Hospital with the permission
of the Ethics Committee (No. V-42/2019. Approvedd®04.2019).
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Results

The women in the study ranged in age from 16 tgeHys, with a mean age of 30.16 (SD =
5.15; median = 30.00; mode = 29). There were 73 &vowith a successful external fetal cephalic
version, mean age M = 31.37 (SD = 5.04; median.8@0node = 27). There were 87 women with
an unsuccessful external fetal cephalic versioramage M = 29.15 (SD = 5.06; median = 30.00;
mode = 29). The mean age of women did not diffatistically between the two groups (p = 0.08).
External fetal cephalic version was successful 5t6% of pregnant women and unsuccessful in
54.4%.

Significant influencing successful ECV factorsThe number of pregnancies significantly
affected the results of the external fetal cephakesion. Women with a higher number of
pregnancies (3 and more) are more likely to hasacessful external fetal cephalic version (p =
0.002). Overall, women with the first pregnancytiggrated the most in the study (N = 79; 49.4%),
moreover 60.9% of cases (N = 53) women with firstgnancy had an unsuccessful ECV.
Consequently also 60.0% (N=96) of respondents hdidstachildbirth and 74.7% (N = 65) of
pregnant women had unsuccessful ECV and first ohitld Pregnant women with at least one and
more births have a higher probability of a sucadsskternal fetal cephalic version (p = 0.001).
After data processing of anterior part of the fdtefore ECV, it is concluded that the anterior part
of the fetus greatly influences the results of pinecedure of the external cephalic version of the
fetus (p = 0.032). Incomplete breech presentatias the most common in the fetal presentation
study (76.3%; N = 122) and reduces the likelihobduzcessful ECV than full Breech presentation
and transverse lie.

Partially influencing successful ECV factors Analyzing the data with th€hi-SquareTest,
there is a tendency that the body mass ifukfere ECV determines a partial effect on theltexfu

the external fetal cephalic version procedure thetdata do not differ significantly between groups
(p = 0.08). In this sample of data, successful BX&¢ observed in 69.9% (N = 51) of women with
normal weight and 23.3% (N = 17) of overweight wom@nly 6.8% (N = 5) of pregnant women
had successful manipulation of underweight and noinéhe study participants had successful
manipulation of obesity. The mean BMI values offbgtoups before birth and in childbirth did not

differ significantly (p = 0.10).

The type of abortiorpartially influences the result of a successfulemxal fetal cephalic
version procedure (p> 0.05). Pregnant women witlaolistory of abortion are more likely to have
a successful ECV, which was 67.1% in the study (M9 Overall, 72.5% (N = 116) of the
participants had no abortions of any kind, 12.5%=(R0) had legal abortions and 6.9% (N = 11)
had miscarriages.
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The results obtained for the fetal water index jRidliicate that this factor partially influences

the outcome of the manipulation, but there are tatistically significant differences between the
groups (p = 0.64). Less likely for successful EE¥TI <10 cm than FTI> 10 cm.
Placental locatiorpartially determines the results of the ECV praged but there is no

statistically significant difference between thedst groups (p = 0.32).

Analyzing the data, both fetal pathologies (p =8).&nd umbilical cord wrap around the neck
(p = 0.24) partially influence the turnover resulist the data are not statistically different bedw
the studied groups.

Analysis of childbirth results after manipulation of ECV. The study participants who had a
successful ECV have a longer gestation time af@v Bhanipulation — on average 281 days (40 + 1
weeks) than the study participants who had an wessful ECV manipulation, i.e. 279 days (39 +
6 weeks)). The average difference in days from tthee of turnover to childbirth for study
participants with a successful manipulation resularger, i.e. 19.5 days, than with an unsuccéssfu
result — 18.3 days. The obtained data on the tingestation during childbirth do not correspond to
the normal distribution. Therefore, the nonparaméitann Whitney Uest was used to determine
statistically significant differences between tha tindependent samples. The results indicate that
there are statistically insignificant differencesteeen the two groups (p = 0.09) In the course of
the study, the efficiency of ECV was analyzed. Tieained results indicate that spontaneous
vaginal and induced vaginal births are more progedrin patients who had a successful ECV (p =
0.001). In contrast, acute and elective caesareatios are more common in patients with
unsuccessful ECV (p = 0.001). The obtained datatatestically reliable (p <0.05).

Discussion

The result of successful ECV turnover is approxetyat0—60%, based on various literature
sources. There are studies that indicate a 58%apritly, but in another study, 49% — that collected
2,614 cephalic versions (Melo et al., 2019). Traeeealso studies that achieve 70% efficiency (Lau
et al., 1997). In the 2016 study, RDN was 36.6%csssful ECVs (Vedmedovska et al., N.d.). In
the author's work, the ECV efficiency is 45.6%, efhis among the average results of worldwide
research, thus the probability of the fetus turniogthe head is on average 50%. Such a
recommendation is also provided in the RCOG guidsli (“External Cephalic Version and
Reducing the Incidence of Term Breech Presentédtiiil 7). The RDN ECV rate was most likely
to be influenced by the large number of nulliparptegnant women included (60%).

A 2009 study identified 3 key parameters for susftésnanipulation that can be determined
by ultrasonography, including placental placementhie posterior wall of the uterus, FTI> 10 cm,
and a full breech presentation (M. Kok et al., 200%e obtained results in the research work do

not coincide with the data obtained in anothertilithte author gains a greater predominance for a
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successful result if the anterior part of the feimghe fetal pelvis (72.6%), rather than the full
breech supine — the pelvis and feet (13.7%). Coimgdhe two samples with a statistical test, a
statistically significant difference (p = 0.03)abtained, which indicates that the type of anasle
is an important factor for successful ECV.

Placental placement in the anterior wall is congdea risk factor for unsuccessful
manipulation (Ben-Meir et al., 2008). In turn, thlacement of the placenta in the posterior wall
improves the outcome (M. Kok et al., 2009). Theadaft other studies coincide with the results of
the author. Among the successful total ECVs in 464t cases the placenta in the uterine cavity
was localized in the posterior wall and high, 30.i%the anterior wall and high, 9.6% in the
posterior wall and fundus, 8.2% in the fundus, 5i6%e posterior wall and low, etc.

Studies show that multiparous women are more likelgive birth vaginally than nulliparous
women after successful ECV (El-Toukhy et al., 2007 one study, 40% of nulliparous and 64% of
multiparous women had a successful ECV (Melo et28l19). Also in the author's study, pregnant
women with a history of at least one birth had ghkr number of successful ECVs, respectively,
the number of unsuccessful ECVs third — 4.6% an#%y7in the fourth — 0.0% and 6.8%. This may
be due to late fetal fixation in the small pelvigldoss of anterior abdominal muscle elasticitgmaft
several pregnancies. The situation is similar i number of pregnancies, although other studies
have not sought an association between the nunfipeegnancies in the history and the outcome of
ECV, the author accepted it as one of the pospitagnostic parameters. According to the obtained
data, it can be concluded that starting from thiel thregnancy, the probability of successful ECV
increases. It should be noted that according tis8tal data, this factor is statistically reliakdnd
significant (p = 0.002), but unfortunately not ptegnancies have a history of childbirth. A woman
is also at risk of missed or miscarriage, for exi@ng patient is in her fifth pregnancy, but ongrh
first birth is planned. In this case, the numbeprgnancies may not be the determining prognostic
factor, so each case is individual. The RCOG gundslstate: “The result of turnover depends on
multiple indicators. Each individual case affecte tprobability of each patient.” (“External
Cephalic Version and Reducing the Incidence of T&mech Presentation,” 2017). The author
mentioned intrauterine diagnosed fetal pathology ambilical cord wrap around the neck before
manipulation as predictive factors for predictiing toutcome of the manipulation. Both of these
indicators did not show a statistically reliable@sgation (p = 0.24 and p = 0.15), but evaluathmey t
data obtained as a percentage, it can be conclind¢d higher probability of successful ECV is

without fetal pathologies and umbilical cord wrap.
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Conclusions

1. The efficiency of the external fetal cephaliasien (ECV) is 45.6%, which is ensured by at
least one birth in the patient and the locatiotheffetus in the incomplete breech or transverse
position.

2. Partly influencing factors for successful EC¥ arpregnant woman with normal or overweight
and FTI> 10 cm, localization of the placenta in posterior wall of the uterus, fetal without
pathologies and umbilical cord wrap around the neck

3. The most common reasons for unsuccessful exteatz cephalic version were strong fetal
fixation in the small pelvis, relative dehydratiofetal immobility, and pain during
manipulation.

4. Women with successful external fetal cephalitsiom have a longer gestational time on the
day of birth and the average number of days from day of manipulation to childbirth;
spontaneous vaginal or induced vaginal births aseerasommon, birth complications are more
common and neonates were more likely to have amsinte care.

5. The most important reasons for acute caesareetios after successful manipulation are
primary uterine dysfunction, acute fetal distresd aecondary uterine dysfunction. The risk of
an acute caesarean section in the front of the ise2tb.

6. Successful external fetal cephalic version reduhbe risk of caesarean section by 91.8%.
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Abstract

Depression, bipolar and anxiety disorders among lymdisease patients in Latvia
Key Words:Borreliosis, borrelia, Lyme disease, depressionxiety, cysts, round bodies, biofilms
Background. Lyme disease or Borreliosis is tick-borne diseag#espread all around the world. Latvia as a part of
North Europe is located in the main endemic area.
Objective. The aim of the study was to evaluate a mental hedlBorreliosis patients.
Materials and methods.Cross-sectional study was conducted in Lyme diseaggort group in Facebook. 223
respondents filled out the questionnaire. The arswere collected using Google survey functionadity data was
statistically analysed in IBM SPSS Statistics 2Be Tquestionnaire has been adapted from M.D. Rabramsfield’s
“The Neuropsychiatric Assessment of Lyme Diseasseasment form (Bransfield 2018). Respondentd fllgooint
(0 — no symptoms, 5 — max symptoms) or 2-point,(ge3 Likert scale of ordinal data.
Results.The questionnaire has been filled by 192 womenl@#®.and 31 men (13.9%). Mean age = 43.6; SD = 11.58
Min = 18; Max = 72 years. There was a serious teage@mong respondents to gravitate towards posanaver in
depression scale (Median = 3.00; 48, 21.5%) and the same tendency was explor&rebipolar disorder
(Median = 3.00n = 46, 20.6%), the same pattern described data ledétber extent in Obsessive compulsive disorder
(OCD) scale (Median = 2.00, n = 49, 22%) and fon&al anxiety disorder (GAD) (Median = 2.00, n 5 38%).
There was a statistically significanp € 0.01) non-parametric Spearman’s rho correlabetween depression and
bipolar disorderr(= 0.687) and even higher between OCD and GAD (.713).
Conclusions.Depression, bipolar disorder, OCD and GAD are cominothe sample group of Lyme disease patients
in Latvia. The statistical tests showed high cority between bipolar disorder and depression astavben OCD and
GAD. The broader investigation of mental spectrusodiers is advisable among Lyme disease patients.

Kopsavilkums

Depresija, bipolari trauc gumi un trauksmes spektra traucgjumi starp Laimas slimibas pacientiem Latvija
Atslegvardi: Borelioze, boélija, Laimas sliniba, depresija, trauksme, cistas, afmformas, biofilmas
levads: Laimas sliniba jeb borelioze igr¢u parnesata sliniba, kas ir izplata visa pasaal Latvija ir Zieméeiropas
daa, kura lokalizjas galvendj encEmiskap zors.
Meérkis: Petijuma nerkis bija iz\ertet boreliozes pacientu maif veseibu.
Metodes: Petijjumam bija &&rsgriezuma dizains, kas norigjas aptaujas fort Laimas slimnieku atbalsta graup
Facebook vieta 223 respondenti aizpiid aptauju. Atbildes tika saktas izmantojot Google aptaujas funkciorsiit
un dati tika statistiski apsmati IBM SPSS Statistics 22. Aptauja tika adgiptno Dr. Roberta Bransfielda aptaujas
formas (Bransfield 2018). Aptaujas thadieki aizpildja 6 punktu (0 — nav simptomu, 5 — makaiie simptomi) vai 2
punktu (O — B, 1 — p) Likerta ordiralo datu skalu.
Rezultati: Aptauju aizpildja 192 sievietes (86.1%) un 3irietis (13.9%). Vidjais vecums 43.6 gadi, standartnovirze
11.58 gadi, miniralais vecums 18 gadi, maksifais vecums 72 gadi. Depresijas simptomu &HKaja Verojama
nopietna tendence atbéich sliekties uz pozivo pusi (Median = 3.00) = 48, 21.5%) unitiziga tendence tika nékota
starp bipairiem trau¢jumu simptomiem (Median =3.00,= 46, 20.6%), ar nedaudz zsghka pozitvo athilzu
dominanci izpauas obsewi kompulgvo trau€jumu atbildes (Median = 2.00, n = 49, 22%)gdeneraliztas visjargjas
trauksmes athildes (Median = 2.00, n = 38, 17%grBStepresijas un bigob trau@umu simptomiem tika narota
statistiski ticamag{ = 0.01) cieSa Spmana koreicija (r = 0.687) un @l cie¥ika starp obs@s kompuldvu trau€jumu
simptomiem un vis@rgjas trauksmes simptomiem= 0.713).
Secirajumi: Depresijas, biparo trau&jumu, obsewi kompuldvo trau@umu un generaliztas visprejas trauksmes
simptomi ir vis@rizplatiti Laimas slimibas slimnieku vid. Statistiskie testi uzdija augstu komorbiditi starp
bipolariem trau€jumiem un depresiju un starp obséskompuldviem trau€jumiem un generaligtu vispreju
trauksmi. Plagka spektra ptijumi starp Laimas slifivas pacientiem iralami.

Introduction
The clinical symptoms of Lyme disease manifest asustisystemic inflammation affecting

various tissue forms that in its early (localizestpge mainly affects the skin, and in later
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disseminated or persistent stages affects thesjametrvous system, and, to a lesser extent, thrg hea
muscles, or other organs (Zimering et al. 2014).irgyeasing numbers of patients facing ongoing

or relapsing symptoms, Lyme disease has emergttanost common vector-borne disease in the
United States and Europe (Johnson et al. 2014yyBpear 300 000 new cases appear in the United
States and 500 000 in Europe and the most drateatiency is an unknown number of unreported
cases, Lyme disease has been acknowledged asificaignhealth issue (Stricker and Johnson

2013).

Borrelia spirochetes, which are motile and ablesuovive in various conditions, transform
upon harsh and hectic environmental changes irtentldforms, undergoing at the same time
genotypic and phenotypic changes (Brorson et @09R0In such forms, they can survive even
decades corrupting and evading the host immunemsyéiliklossy et al. 2008). Latent rounded
forms are living forms with a low metabolic ratenlite spirochetes, they are not motile, but they
can transform back to the living form and inducammation with symptomatic manifestation.
They are morphologically diverted into granularnfofdot-like spirochetes), cell wall deficient
(CWD) form (spheroplast, L-form, bleb-like spirotdk or cystic form (round body/form) (Sapi et
al. 2011). Biofilm, on the other hand, is a thigdeed agglomerate of bacteria covered with self-
produced extra-polysaccharide substance (EPS)lystalled as alginate formed for protection
from severe and harsh conditions. Biofilm may contaheterogeneous population of spirochetes
and rounded forms with distinct genetic and profeiofiles. Borrelia in the biofilm is much more
difficult to eliminate as well and can be even a@d {000 times more resistant to antibiotics because
of limitation in their distribution and disseminati (Sapi et al. 2012).

Lyme disease is a multifactorial systemic diseasesing a debilitating condition in different
organ groups depending on individual tissue trop{Suapi et al. 2012). The neuropsychiatric
aspects of Lyme disease have not yet investigaiddatvia. It is important to identify the broad
spectrum of neuropsychiatric symptoms to exploesdinrent situation in Latvia. Neuropsychiatric
disturbances are not well recognised in Latvia agnoyme disease patients, they affect patient’'s
mood, cognition and social interactions.

Aim

To investigate and identify neuropsychiatric asp@rhong Lyme disease patients, conducting
an anonymous survey to find out how many Lyme disqzatients suffer from disorders and what
their characteristics are. To fulfill the aim tloaif consequetive tasks have been carried out:

e To overview borreliosis patients
« To identify and characterise spectrum of neuropsycb symptoms
e To determine correlations among mood disordersjendisorders, cognition and social

functioning
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e To determine foundation symptoms and to clarify thke there are group differences among
these symptoms depending on the factors like sewwk/unknown infection time and
noticed/unnoticed erythema migrans.

Materials and methods

Cross-sectional study was conducted in Lyme diseag®port group in Facebook. 223
respondents filled out the questionnaire. The arsweere collected using google survey
functionality and data was statistically analysedBM SPSS Statistics 22. The questionnaire has
been adapted from M.D. Robert Bransfield’s “The idpsychiatric Assessment of Lyme Disease”
assessment form. Respondents filled 6-point (0 syngptoms, 5 — max symptoms) or 2-point (yes,
no) Likert scale of ordinal data. Statistical sfgrance level is p<0.05

Results

The survey was completed by 192 women (86.1%) dnch&n (13.9%). Mean age is 43.6,

SD = 11.58; Min = 18; Max = 72 years There is saggitendency among responders to gravitate

towards positive answer in depression scale (Medi8r0, n = 48, 21.5%), and the same tendency

is explorable for bipolar disorder (Median = 3.0,=n46, 20.6%). There was a statistically

significant (p <0.01) Spearmag * 0.69 correlation between these two symptomsrelleas a

more equal distribution in the spectrum of obsessimpulsive disorder (Median = 2.0 n = 49,

22%) and general anxiety disorder (Median = 2.0s 1388, 17%). There was an even closer

Spearmansr= 0.71 correlation between these sets of sympténsemilar picture was observed in

relation to reduced social functioning (median &, 3 = 39, 17.5%), which was closely correlated

with lowered performance at school / university=r0.698), a moderate correlation was observed
between several mental symptoms £r 0.54 -0.57) social phobia, loss of control, stess,
weakness and inaccuracy regarding thinking andesgsjm.

Discussion

Table 1 shows a comparison between my survey anBdbrert Bransfield’s investigation — a
leading American research psychiatrist in the fiefddisseminated borreliosis. The Bransfield’s

study was a retrospective study of 100 Lyme discase

histories selected in 2 groups of 50
patients, 50 aggressive and 50 non-aggressive gieah 2018). 44% of patients were male and
56% — female, age (mean = 42, min. = 8, max = @&gian time to diagnosis and treatment was
around 8 years (92% patients were misdiagnosed).

Depression In the Bransfield study was 87% of pédieand the results of my research survey
showed a lower prevalence of overall depressiveptyms — 52.5%. This can be explained by the
fact that in the Facebook survey, patients may agean easier course and duration of the disease.
At the same time, Bransfield’s study mainly addesdsite forms of neuroborreliosis. Interestingly,

in Latvia depression was accompanied by an increaseger, aggression, eruptions — 54.2%,
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which could indicate a type of agitated depressamwell as accompanying eating disorders —
overeating (48%), weight gain with increased ea{#.8%) and disruption in circadian rhythm
(40.5%).

Bipolar disorder is also almost twice as commotha Bransfield study, which is also due to
more severe cases and the inclusion of aggressittenfs in the study which have much more
severe psychic symptoms. Decreased social funagiosian issue that is only 10 percent lower in
the Facebook group (54.7%), which could be expthibg the fact that moderate depressive
episodes can reduce social functioning in the savag as depersonalization, which in the
Bransfield study is almost 2.5 times higher thaa fRacebook study.

Generalized anxiety disorder is 20 percent highethe Bransfield study (68%), suggesting
that anxiety disorders are also a severe problentdcebook participants who can be addressed
with adequate psychiatric treatment and antibadténerapy to eradicate the etiological causative

agent B. burgdorferi.

Table 1.Comparison between the author’s investigation and DBransfield’s

Prevalence %
Bransfield’s research Author’s research

(n=100) (n=223)
Depression 87 52.5
Bipolar disorder 80 44
Decreased social functioning 64 54.7
General anxiety disorder 68 48.5
Obsessive-compulsive disorder 42 35.7
Post traumatic stress disorder 30 34.4
Addictions 22 24.3
Legal problems 23 7.5
Dissociative episodes 25 16.8
Derealization 31 24.6
Depersonalization 62 26.9
Aggressive intrusive thoughts 39 24.5
Paranoia 62 47.6
Hypervigilance 69 63.4
Nightmares 70 44.4
Suicidal thoughts 72 26.9

Quite similar rates (+ -6%) were found in other i@hx spectrum disorders — obsessive
compulsive-disorder, post-traumatic stress disoiagrervigilance, and also addictions, which is a
sign of an indirect way how to mitigate anxiety sjpem disorders.

The Branfield study showed 3 times higher rateewiant behaviour — problems with the law

(23%). Dissociative episodes and derealization wefg slightly higher in the Bransfield study. As

35



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

the Bransfield study included 50 participants (h&lbm the study with particularly aggressive
events (some had committed murders), aggressivgth® of an intrusive nature are almost twice
as high as in the Facebook group (24.5%). Althoagly ¥4 patients suffer from aggressively
obsessive thoughts, | believe that this is a higlcator in the Latvian population as well.

The prevalence of paranoia and nightmares arehagber in the Bransfield study leaving 44—
47% slightly behind for Latvian population.

The rates of suicidal thoughts are almost 3 tinmsel in the Facebook group, which
indicates that depression does not go as badly e ipatients included in the Bransfield study.

In general, there is a tendency for neuropsychkiasmptoms to be more severe in the
Bransfield study, where different pathophysiologipathways may be involved while Facebook
may have a predominant inflammatory process relexytokine cascades outside of CNS. There
may be a sufficient explanation to justify the fdbat the results in some areas are almost
equivalent. This topic should be explored furthrethie future.

Of course, the area of aggressive thoughts andemmsbwith the law is dominated by the
Bransfield study, which also provided a compellexglanation that particularly aggressive states
with murderous tendencies are explained by metalmalscades of pathophysiology involving co-
infection T.Gondii (Bransfield 2018), which woulgen another exciting aspect — Lyme disease co-
infections in the Latvian population.

Conclusions

Depression of various intensities prevailed in %4 af respondents, bipolar disorder — 50.1%,
obsessive-compulsive disorder — in 35.4% of respots] general anxiety disorder in 48.2%,
lowered social performance in 54.4% of respondeXitsong all psychiatric symptoms depression
had the highest prevalence of 2.4% before onséoaokliosis. Thus, it can be concluded that a
large number of patients have acquired debilitaiggchiatric illnesses during the course of Lyme
disease, which etiological factor B Burgdorferior a complication resulting from the illness. The
treatment results depend on the timely involvenoéat psychiatrist.

There was a strong correlation>r0.6) between depression and bipolar disordergrgén
anxiety disorder and obsessive-compulsive disordeiggesting a spectrum of comorbidity
tendencies worth considering for a patient exanonatin an endemic area. It must be
acknowledged that the same pattern of comorbiditeas occur with other neuroinfections that
would give a similar bio-signature.

There were statistically significant differences <.05) in the answers between men and
women in the questions about peripheral visiondeadnood swings, crying and a headache, in all

four questions women showed higher mean rankingesco
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Sleep as an important preventive condition of madgbrders is disturbed in 75.3% of
respondents who do not feel awake / rested dutiegday. The Mann-Whitney U test with
conditionally divided groups (known infection timeinknown infection time) and (noticed
erythema migran®r undetecte@rythema migransjevealed an interesting fact that in both cases
there is statistically significant (p <0.05) diftgrce between the groups directly in the questiom “D
you have vivid nightmares”, showing a higher meankrin the group with unknown time of

infection or undetected erythema migrans.
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Abstract

Rare case of asymptomatic cutaneous leiomyomatois65-year-old patient
Key Words:dermatology, leiomyomatosis, smooth muscle, tugiomyoma cutis
Introduction. Cutaneous leiomyomas are rare solitary or multiaign intradermal neoplasms arising from smooth
muscle cells in adolescence or early adulthoodtialleiomyomas appear as superficial firm papwesodules that
form clusters in linear or dermatomal distributidmajority of leiomyomatosis patients have fumarhyelratase gene
mutation associated with early-onset cutaneousuterihe lesions (Reed’s syndrome) and early-oresedlrcell cancer.
Over time cutaneous leiomyomas may develop papdubxysms that appear spontaneously or are induggdiysical
or emotional stimuli. Leiomyomatosis should be etifntiated from a broad spectrum of benign andgmnatit lesions
such as leiomyosarcoma and cutaneous metastases.
Case description.A 65-year-old woman presented to the dermatolsgisffice with a 10-year history of slowly
growing, painless, firm lump on her left breastti€#’'s medical history was not significant excbptast augmentation
surgery 30 years ago. On examination solid, nodwahl-demarcated, painless tissue mass, approg&lynats5 cm in
diameter was seen on the left breast and multiplishodules of similar structure arranged in zof&tam distribution
were seen on patients left trunk and back. An éxéd biopsy was performed with histopathologicaidings
consistent with the suspected clinical diagnosigioinyomatosis.
Conclusions. Excisional biopsy is relatively safe treatment moek for solitary lesions, however gradual increase
tumor size and quantity can lead to disfiguringesppnce of the skin and declining surgical treatraéficacy.
Summary. This report presents a rare case of an asymptopatient with multiple cutaneous leiomyomas. T lugio
evaluation (genetic testing, gynaecological exationaand renal imaging) needs to be performed @eoto exclude
Reed’s syndrome and hereditary leiomyomatosis andlcell cancer.

Kopsavilkums

Rets asimptonatiskas adas leiomiomatozes khiskais gadjums 65 gadus vecai pacientei
Atslegvardi: dermatol@ija, leiomiomatoze, gludimuskulagra, audzjs, adas leiomioma
levads. Adas leiomiomas ir reti saiiti vai multipli labdaligi intradernali jaunveidojumi, kas veidojas no glasl
muskulatiras $inam pusaudzu vai atna pieauguso vecuiin Multiplu leiomiomu gagluma redzamas virspégs, cietas
papulas vai mezgli, kas veido klasterus liaea vai dermatorila izvietojuns. Lielakajai leiomiomatozes pacientulda
tiek atrasta fumata hidraizes gna muicija, kas saista ar agina $ikuma adas un dzemdes veidojumiemidg
sindroms) un agna sikuma nieru 8nu \ezi. Laika gait adas leiomiomas var dot ikisko simptoratiku sapigu
paroksismu veigl kuri rodas spoahi vai kurus indue dazdi fizikali vai emocionli stimuli. Leiomiomatozi ir
nepiecieSams difereéicno plasa labdagu unlaundaligu veidojumu spektra, par pi€m minot leiomiosarkomu un
laundaligu audzju adas metasres.
Kliiska gadijuma apraksts. 65 gadus veca sieviet@rgusies dermatofijas klinika ar sidzibam par Eni augosu,
nedipigu, bivu veidojumu uz kreis kiits pedejo 10 gadu laik. Citadi pacientes anardme bez patolgijas, tongr
zinams, ka pirms 30 gadiem pacientei veiktaiskr palieliiSanas opécija. Objekivaja apskat redzama solida,
nodukra, labi norobezota, nggmga audu masa, ap 1,5 cm diaraetz kreigs kiits, ka af multipli Iidzigas strukdras
siki mezglini, kas novietojas zosteriformi uz pacientes rumkijaisis puses un muguras. Tika veikta veidojuma
eksazijas biopsija ar khiskajai ainai atbilstoSu histopatglseko atradni, apstiprinot leiomiomatoze#nisko diagnozi.
Secirajumi. Eksazijas biopsija ir relavi droSa soliru veidojumuarstSanas metode, t@mpakapeniska veidojuma
augSana un multiplu veidojumu peiSaras var novest pie krdpjoSaadas izskata un maznkirurgiskas ars€Sanas
efektivitati.
Kopsavilkums. Dotais zhojums apraksta retu kiisko gadiumu asimptoratiskai pacientei ar multipm adas
leiomiomam. Rida sindroma un herediis leiomiomatozes un nierdril \eZa diferendildiagnostikai nepiecieSams
veikt rapigu un vispugu pacientu izerteSanu, kas sévetver gergtisko testSanu, ginekolgisko izmekéSanu un nieru
izmeklgSanu ar adldiagnostikas metan.
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Introduction

Cutaneous leiomyomas are relatively uncommon (5%lldéiomyomas) solitary or multiple
benign dermal based smooth muscle cell tumorsabair equally in both men and women of all
races with onset mainly during the second or tdiedade of life (Anderson, 2012; Kudur, 2013;
Palle and Mancini, 2016; Patterson, 2021). Threenmges of cutaneous leiomyomas can be
distinguished: pilar (nevoid or hamartomatous) fgfoma, solitary angioleiomyoma and genital
leiomyoma arising from m. arrector pili, the mediablood vessels and smooth muscles of genital
skin and nipples accordingly (Billings, 2018).

Clinically leiomyomas manifest as circumscribedn@&acapsulated, firm, papules or nodules
with hyperpigmentation or red-brown or pearly cotfroverlying skin (Anderson, 2012; Mduller
and Kutzner, 2019; Palle and Mancini, 2016). Migilesions accounting up to several hundred can
disseminate or arrange in blaschkoid, segmentabsteriform pattern giving the skin cosmetically
disfiguring appearance with formation of large plaes| (Anderson, 2012; Kudur, 2013; Muller and
Kutzner, 2019).

Dermatoscopical features of leiomyoma include @nbrypopigmentation with pigment
network on the periphery with some lesions showiggerpigmented structure inside the central
part of the lesion (Patterson, 2021).

Although leiomyomas can occur anywhere main pretida sites include trunk, extensor
surfaces of the extremities, face, and neck (Araderg012; Kudur, 2013).

Cutaneous leiomyomas, mainly solitary piloleiomyancan be asymptomatic, they are rarely
painful thus remaining undiagnosed for a long tiflkiller and Kutzner, 2019; Patterson, 2021).
However, they can become painful with paroxysmpfnéaneous pain or pain induced by cold,
tactile or emotional stimuli being considered cltgestic symptom in patients with multiple
leiomyomas (Kudur, 2013) in turn rubbing of theid@scan provoke twitch or fasciculation known
as pseudo-Darier’s sign (Anderson, 2012). Pathaiena pain is not completely understood,
however local pressure, muscle contraction withvattbn of sympathetic nervous system and
influx of calcium ions has been proposed as possidlises (Kudur, 2013).

Size of leiomyomas can vary from 1 to 2 cm in ditenevith solitary lesions being slightly
larger than multiple reaching size even bigger tham in diameter (Anderson, 2012; Muller and
Kutzner, 2019). Vulvar and scrotal tumors usually bigger measuring up to 5 cm and 14 cm in
diameter accordingly (Muller and Kutzner, 2019).

Both solitary and multiple lesions can be assodiatgh underlying heterozygous mutation in
the Krebs cycle protein fumarate hydratase genatddcin chromosome 1q42.3-43 with an
autosomal dominant pattern of inheritance; howewsore likely it is seen in multiple

leiomyomatosis with detection rate 75 — 100% ireetfd patients (Anderson, 2012; Miller and
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Kutzner, 2019; Walsket al, 2020; Menkoet al, 2014). Fumarate hydratase is mitochondrial
enzyme that plays important role in aerobic metaballt is being known for converting fumarate
to malate as well acting as tumor suppressor gkraetivaton of enzyme leads to increase in
intracellular fumarate concentration supressingviigt of hypoxia — inducible factor prolyl
hydroxylase thus leading to increased hypoxia -uditdle factor levels and disruption of normal
endogenous metabolic pathways (Wadskal, 2020) thus playing an important role in inductafn
tumorigenesis and malignant transformation (Kulkaeh al, 2019). Nevertheless increase in
intracellular fumarate concentration causes upedgul of factors such as hypoxia-inducible factor
and and glucose transporter type 1 and changesugosge and lactic acid metabolism. These
findings show connection occurring between Krebigle and oncogenesis however further
researches need to be conducted (Linedtat, 2007).

Many types of mutations have been found thus bessgonsible for different manifestations
of the disease (Anderson, 2012; Muller and Kutz264,9). In women cutaneous lesions seen in
approximately 50% of patients are associated vattyenset uterine fibroids also known as Reed’s
syndrome with approximately 90% of women with kndiwmarate hydratase gene mutation having
uterine leiomyomata (Kamihara, Schultz and Ran@62@Wpdated 2020]) as well as early onset
renal cell carcinoma also known as hereditary lgmmmatosis and renal cell cancer (Kudur, 2013;
Mualler and Kutzner, 2019). However, it is suppogkdt leiomyomas by itself have no or little
malignancy potential (Miller and Kutzner, 2019).

Lesions that are not associated with underlyingetienconditions are pathogenetically
connected with idiopathic proliferation of myocytésnderson, 2012). Mechanical stretching in
large, saggy breasts has been proposed as pofsihde in development of leiomyomas on the
breast (Patterson, 2021).

Histopathology of the lesions show ill defined tumocated in the dermis with densely
packed intersecting smooth muscle fascicles congisif spindle cells with cigar-shaped nuclei
surrounded by eosinophilic cytoplasm without conivectissue in the central parts of the lesion
and with irregular mixing with the surrounding fiseand nearby pilar muscles. No signs of atypia,
mitosis or necrosis is seen (Anderson, 2012; Bj#ir018; Muller and Kutzner, 2019).

In cutaneous lesions there are no characterishisablogical features specific for patients
with aforementioned fumarate hydratase gene mutatimwever specific traits (eosinophilic
macronucleoli, halos and cytoplasmic inclusionsjenbeen found in uterine and renal lesions. In
addition to this immunohistochemical marker 2-soocysteine that forms as a consequence of
altered fumarate metabolism has been found faaigadiagnostic of genetic conditions (Patterson,
2021).
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Differential diagnosis includes a broad spectrumbehign and malignant intradermally
localised lesions such as angiolipoma, dermatatilao smooth muscle hamartoma, dermal
melanocytic nevus, leiomyosarcoma or metastaségnodrs of different locations (Kudur, 2013;
Mdiller and Kutzner, 2019). Clinical, dermatoscopiead histological evaluation with use of
immunohistochemistry staining of the tissue sancple help differentiate between broad spectrum
of conditions leading to correct diagnosis andttneant.

Surgical excision is considered treatment of chéacecutaneous lesions, especially for those
being symptomatic or those being of cosmetic cancAiternative therapy includes GQaser
ablation, cryotherapy, and electrosurgery (Mullad &utzner, 2019). Nevertheless, conservative
therapy using medications is available for the sakealleviation of symptoms with alpha
adrenoblockers being most frequently used. Useabfapentin and botulinum toxin as well as
calcium channel blocker nifedipine has also be@onted (Anderson, 2012). However, in the case
of multiple lesions, treatment becomes more chgifep and high incidence of recurrence after
surgical excision is seen (Palle and Mancini, 2016)

Substances with antitumor activity (bevacizumab, ¥ allylamino - 17 -
desmethoxygeldanamycin and others) are being dealuan treatment of hereditary
leiomyomatosis and renal cell cancer syndrome tagelifferent metabolic pathways such as
hypoxia — inducible factor and heat shock proteth &cordingly that are being disrupted by
genetically caused increase in intracellular futeac@ncentration (Linehagt al, 2007).

Combination of immunotherapy and targeted therapy approved as a first — line treatment
for patients presenting with advanced renal distase it needs to be taken into consideration also
for hereditary leiomyomatosis and renal cell carsygrdrome patients. That is of great importance
especially because patients with type 2 papillamyal cell carcinoma often are unresponsive to
currently available treatment options such as clikenapy, radiotherapy and immunotherapy (Feng
et al, 2020).

Case description

A 65-year old otherwise healthy woman presentethéodermatology clinic in November
2018 with complaints of a slowly growing, painlefisn lump located on her left breast, which
firstly appeared 10 years ago. The patient hadtiner@omplaints.

Patient’s medical history was not significant exde@ast augmentation surgery performed 30
years ago.

On examination solid, nodular, well-demarcatednlesis tissue mass, approximately 1.5 cm
in diameter was seen on the left breast. Multipfeals nodules of similar structure arranged in

zosteriform distribution were seen on patient’s fefnk and back.
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As for this patient an excisional biopsy was perfed with histopathological evaluation of
biopsy sample showing tumor with locally infiltnag growth consisting of smooth muscle fibers
arranged in bundles, nuclei of the cells were withany signs of atypia, mitotic activity and
necrosis — finding consistent with diagnosis obteyoma cutis.

At the follow-up visit in December 2018 no compticas were observed.

Discussion

More than thirty different autosomal dominant gen@lmutations in fumarate hydratase gene
(Linehanet al, 2007) located in 1g42.3-g43 are known leadindeeelopment of different genetic
syndromes such as Reed’s syndrome manifesting @senus and uterine lesions with low
malignization rate of uterine leiomyomas as wellrasal collecting duct carcinoma and type Il
papillary renal cell carcinoma. Specific G354R ntiota is known for being responsible for
predisposition to uterine lesions without skin iwement (Patterson, 2021).

Uterine leiomyomatosis usually is characterized $ymptomatic lesions leading to
hysterectomy in approximately one half of affectemimen before the third decade of life (Linehan
et al, 2007).

Aforementioned patient did not have any other caimpé at the moment of presentation to
dermologist office; however common genetic defectsultiple leiomyomatosis patient makes it
necessary to conduct a thorough systemic exammaltibus, early genetic screening may help
reduce the risk of severe and potentially life-#tteming disease (Anderson, 2012). It is estimated
that lifetime risk of development of renal cancerpatients with deficient fumarate hydratase
protein is approximately 15% (Miller and Kutznef)19). However, there is no evidence of
correlation between type of certain fumarate hydatgene mutation and lifetime tumorogenesis
risk (Menkoet al, 2014). Prognosis for these patients tend to loe pecause of them presenting to
specialists office only on advanced stages of itbeade (Netto and Epstein, 2019). In addition renal
tumor in hereditary leiomyomatosis and renal calhaer syndrome manifests itself extremely
aggresive, with early spreading of the diseaseomparison with renal cancer in other hereditary
syndromes for example Von Hippel — Lindau, Birt edd — Dubé and hereditary papillary renal
carcinoma syndrome (Lineha al, 2007) with 10 — 16% of patients presenting attaded stages
of the disease (Muller and Kutzner, 2019) presgntuith weight loss, back pain and hematuria
with life expectancy not exceeding five years after diagnosis is made in most of the patients
(Fenget al, 2020).

Genetic testing for fumarate hydratase gene mutaiaecommended for all patients with
multiple leiomyomas and especially when systemiolvement is present. Nevertheless, a regular
screening for systemic involvement is indicated dtirpatients with already diagnosed fumarate

hydratase gene mutation with computed tomography m@agnetic resonance imaging being
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advised for renal and uterine lesions accordingMaléh et al, 2020). Chest and abdominal
computed tomography scan needs to be performeddar o exclude metastatic disease (Fehg
al., 2020).

Multidisciplinary approach involving dermatologisind other healthcare professionals is
essential in providing thorough examination of @ai$s state of health with use of the best possible
treatment options thus improving outcomes and tuafilife (Adamset al, 2017).

Conclusions

Cutaneous leiomyomatosis is considered being beskigncondition with intradermal smooth
muscle proliferation in different body sites of thatient; however possible systemic involvement
needs to be kept in mind by every healthcare psajaal dealing with leiomyomatosis patient. It is
important to take into account all of complaintdigra is having when presenting to specialist
office and to perform thorough systemic examinat@nwell as genetic testing if any signs of
systemic involvement are seen especially in patiesth multiple lesions.

Excisional biopsy is relatively safe treatment noelttior solitary lesions; however gradual
increase in tumor size and quantity can lead tiigdisng appearance of the skin, declining surgical
treatment efficacy and need to use less efficemhptomatic treatment options.

Summary

This case report presents a rare case of an asyraptopatient with multiple cutaneous
leiomyomas. Thorough evaluation (genetic testingyegological examination and renal imaging)
needs to be performed in order to exclude Reedislrsyne and hereditary leiomyomatosis and
renal cell cancer because of aggressive naturepaod prognosis in patients with fumarate
hydratase gene mutation related genetic syndromes.
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Abstract

The prevalence of musculoskeletal pain among IT ancomputer science students
Key Words:musculoskeletal pain, students, ergonomic factdrsyorkers
Introduction : Although computers ease everyday life, the usé@ &f accompanied by risk factors, like, repettiv
movements, prolonged sitting in awkward and statistures, that can contribute to the occurrenamausfculoskeletal
disorders. IT and computer science students maat lgeeater risk for the development of musculogkélgymptoms
due to the intensive computer use that takes amtakpart of their studies.
Aim: To assess the prevalence of musculoskeletalgmaong computer science and IT students.
Materials and methods This cross-sectional study was conducted usingramymous online questionnaire. Analysis
of data was performed using the Microsoft Excel 8RS version 20 programs.
Results The highest prevalence of pain, which was astetiaith computer use was in the neck region 48%7@y,
back 59% (N=89), where the frequency of pain in ltheer back and upper back was respectively 35% 42%b.
According to the upper limb pain was reported b$5@N=89), the most affected regions were the waied hands
(36,7%) and shoulders 31%. The least common regphbddy area of pain was lower extremities (15%).
Conclusion Overall, 87,3% of students reported experienamgculoskeletal pain in at least one body part.

Kopsavilkums

Muskuloskeletalo sapju izplatiba IT un datorzinatnes studentu vidi
Atslegvardi: muskuloskelétas sipes, studenti, ergonomiskie faktori, IT nodadie
levads Lai af dators atvieglo ikdienuztlietoSana ir saigh ar fidiem riska faktoriem, & atkartotas kugbas, ilgstoSa
sedeSana nertas un statisks pozs, kas ilgtermja var veicirat muskuloskelelo slimibu attstbu. IT un datorziatpu
studenti iesgiams ir pakauti lielakam muskuloskelalas sisemas simptomu un tragmu riskam, interigakas datora
lietoSanas @, kas saista ar studiju specifiku.
Merki: Izpetit muskuloskela@io sapju prevalenci datorzitnu un IT studentu vial
Materiali un metodes Skersgriezuma ptijuma dati tika saakti izmantojot anofmu tiesaistes anketa. Datu anal
tika veikta, izmantojot Microsoft Excel un SPSS@ogrammas.
Rezultati: Visaugsika sapes izplaiba, kas saith ar datora lietoSanu, bija kakla ragon 48% (N = 72), muguras —
59% (N = 89). 3pju biezums muguras lejadddija 42%, savukt muguras augs¢ia35%, aug§as ekstremittes 59%
(N = 89),1pasi plaukstas latavas un plauksts (36,7%) un plecu jasl(31%). Visreik petijuma daibnieki izjuta apes
apaksjas ekstremittes (15%).
Secirajumi: Kopuni 87,3% no studentiem i#j sapes vismaz &da nokermepa ddam.

Introduction

Musculoskeletal pain (MSP) represents a widespiresite with a significant impact on the
quality of life; in addition, it is one of the mo$tquent work-related problem across Europe
(Eurofound 2017). Additionally, there is a sign#rt impact on social and health care systems with
notable economic loss. According to OSHA data onmpensations for work-related
musculoskeletal disorders, employers spend appairisn $20 billion per year not taking into
account indirect costs which could make up to fivees more than direct (OSHA 2014). The MSP
aetiology possesses a multifactorial nature incgdndividual features and psychosocial factors,
work organizational and environmental conditionsp@&sure to certain occupational risk factors is a
significant promoter to the development of the dises. Work on a computer includes risk factors

that can contribute to an occurrence of pain, fdgetitive movements for the forearm, wrist, and
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finger areas and prolonged sitting in an abnornmal static posture more for the neck, back,
shoulder, and elbow regions (Cho 2012). During ldet decade, the field of IT has grown
tremendously, and it only continues to grow so @mndnds for specialists; according Taulbee
Survey between the year 2006 and 2015 the numbemdérgraduates majoring in computer
science has increased by 291% (National Acadenfi8siences, Engineering, and Medicine 2017:
57).As IT and computer science (CS) studies requires sntenvork on the computer they might
be at the greater risk for earlier musculoskelptah development. Therefore, the aim of the study
wasto assess the prevalence of musculoskeletal paim@@S and IT students.

Materials and methods

This was a cross-sectional study where target pdipal was students of IT and CS programs
without the history of experiencing a musculoskadl@tjury, trauma, disorder or operation within
the past years before the study. Study was condlwsiag anonymous online questionnaire, which
contained questions about demographic data, compste and musculoskeletal pain existence.
Further on all data was collected and analyzedAsaExcel and SPSS 20 programs. Due to the low
number of participants, the factors with continudasa were dichotomized for statistical analysis.
Logistic regression test was used to determinesaonciation between MSP and individual factors.
The level of statistical significance was sePat 0.05
Results

Final study included 150 IT and CS students, thneaas predominance of right-handed (88%)
participants. Of all students 68% (N=102) were nzald 32% (N=48) were women. Median age of
participants was 22,8 years (range 18—-42). Regastudents’ physical state 65,3% of respondents
were within normal weight, 25,3% overweight and @flbese. Study estimates that 38% of
participants were doing sports one to two timesvpeek, while 34,7% reported not doing sport at
all.

The mean duration of computer use among the stsideat 8,89 hours (range 2-16h), 14,7%
(N=22) of students admitted that averagely use eaenp less than six hours, while majority 85,3%
(N=128) reported that work on the computer for mibr@n six hours. The rest break for at least
once in two hours was taken by 66% (N=99) of pgudicts. Also, sixty-six percent of participants
reported that take a rest break for five to tenutas.

Overall, 87,3% students (93,8% of women and 84,8%en) reported to experience MSP in
at least one body part. The highest prevalenceaiof pvhich was associated with computer use was
in the neck region 48% (N=72), back 59% (N=89), ehibe frequency of pain in the lower back
and upper back was respectively 35% and 42%. Aaogtd upper limb, pain was reported by 59%
(N=89), the most affected regions were the wrist Bands (36,7%) and shoulders 31% (Figurel).

Also, there wasn’t any association found betweendiminant hand and side of the affected upper
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limb, as in most of the time students reported afig pain in the both sides. The least comi
reported body area of pain was lower extremiti@&4)L Forty-nine percent of students experien

pain three and more times weekly, where only 3,4%pain dail
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Figure 1 Musculoskeletal pain prevalence

This study found that there is significant asseomatbetween female gender and M
particularly in the neckhottom, lower back (p<0.001) and shoulder, handsffer (p<0.05.
Study also found association between being phydigahactive and neck and lower bac
pain (p<0.02).For lower back pain was found association with bréaration less than 6 minut
(p<0.02) and computer work duration without brakese than for two hours (p<0.0
Discussion

The study supported previous literature about tigh Iprevalence of musculoskeletal p
among university studentdgnkins et al., 2007; Menéndez et 2009; Schlossberg et al., 20. In
this study the overall prevalence of comp-related pain was high 87,3%. Several risk facto
seem to be associated with the frequency and eafeiS in the neck and back. This Study ¢
suggested that being fereabeing physically inactive and working with cortgms more than 2
without break has aignificant risk factor. There wasn’t obtained sigant difference betwee
pain occurrence and type of the used computer, &MIlage

This study was limited bits crosssectional design as the reliability of informaticglies
heavily on memory and the answers may be subje We cannot exclude the possibi if the
selfteported physical discomfort, if actually related tomputer use, has any etiologi
significance in terms of musculoskeletal pain, althoughiusion factors were used cannot be r

out health conditions about which participants Wtasware. Nor did we collect detaile
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information about activities outside studies, excegercising, and ergonomic risk factors and
mental health of participants that might have dboted to symptoms. As other research has shown
association between psychological distress (exjetn depression, and high levels of stress) and
increased pain development (Oha et al. 2014; VdPgada et al., 2015). Additional large
prospective longitudinal research is essentiahtogase basic understanding.

Nevertheless, majority of students 72,3% at theetimihen study was conducted estimated
pain as slight and in 55,6% pain lasted less tloar8® min further exposure may presage future
problems. Reduction occurrence of the MSP and fitweremproving quality of life is important
among prospective computer professionals and dveulation. It's essential to increase
awareness about computer-related musculoskelsted gtarting from younger pupils of primary
school, as later literature report that millennisés visual unit devices from a young age, becoming
more sedentary and screen-oriented, what in pdrgpemay lead to an increased rate of
musculoskeletal problems (Owen et al. 2010). Imetons to consider include effective
educational training in proper work behavior, sashadequate posture maintenance and rest break
taking coupled with ergonomic workstation setup aappropriate equipment available (e.qg.,
adjustable furniture and ergonomic keyboards andsap(Mani 2018).

Conclusions

MSP was prevalent in studied IT and CS studenterédy 87,3% of students reported
experiencing MSP in at least one body part. Paia @gerienced mostly in the neck and lower
back region. Pain significantly affects life quglitherefore, the high prevalence of pain repobgd
students suggests identifying preventive measunes Will reduce symptom occurrence and

worsening.
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Abstract

Digital Eye Strain: Prevalence of Symptoms and Ité\ssociated Factors
Key Words:digital eye strain, computer vision syndrome, dioraof computer use, ocular symptoms
Objectives. Computers and other visual display devices hawverne an essential part of our daily life. It’s mstied
that at the end of 2019, 53,6% of the global papataused the Internet. With the increased usdtaligye strain has
become an important occupational health problerthef 21st centuryThe aim of this study was define the
prevalence of digital eye strain among computersused explore its association with duration of pater use,
workstation arrangement and other factors.
Materials and methods. The study design is a cross-sectional study. Thea das gathered usinthe structured
guestionnaire based on Computer Vision Syndromestumaire and VSP Computer Vision Questionnaitg-sguere
test, Mann-Whitney U test and probit regressionewgsed to determine the association between twiables. Data
analysis was performed using IBM SPSS StatisticarRPMS Excel.
Results.A total of 247 subjects participated in this stubdyyness, headache and blurred vision were the omosmon
reported symptoms of CVS with prevalence of 73,3%9%, and 70,4%, respectively Females were foargktat a
higher risk for development of burning sensatiqgn=Q,008), headache (p=0,017), dry eyes (p=0,026)catoured
halos around objects (p=0,034). Burning sensatiaa strongly associated with duratation of computer (p=0,036)
and each hour of computer use increased the preel# the symptom by 3,8%.
Conclusion. High prevalence of vision and ocular related sympavere noted among participants. Factors such as
mean duration of daily computer use, pre-existiyg disease, taking breaks, workstation arrangememe not
significantly associated with the prevalence of CMSts severity. Females were at a higher riskdevelopment of
digital eye strain, however, further studies aredsel to determine factors associated with digitalstrain.

Kopsavilkums

Digitala acu spriedze: simptomu izplatba un ar to saisttie faktori
Atslegvardi: digitalais acu sasprindzifjums, datora redzes sindroms, aokig¢ simptomi, datora lietoSanas ilgums
levads: Datora un citu vizilo displeju lietoSana irlkvusi par laitisku misdienu dwes sagivdau. Tiek Ests, ka 2019.
gadi 53,6% pasaules ietotaju izmantoja internetu. Pieaugot dilgt ekianu izmantoSanai, digitais acu saspringums
ir kKluvusi par noimigu 21. gadsimta darba vides pr@hL.
Merkis: Noteikt datora redzes sindroma prevalenci Mauwispleju termiaju (VDT) lietotiju vida un izgetit tadu
faktoru, k& vecuma, dzimuma, VDT lietoSanas ilguma, jau esasasslinibas, ekina spilgtuma, kontaldttu lietoSanas
un darba stacijas iekojuma, ietekmi uz datora redzes sindromzseibu.
Metodes: Skersgriezuma pijums, kas veikts, izmantojot strukétn anketu, par pamatemot datora redzes sindroma
anketu Computer Vision Syndrome Questionnaira)VSP datora redzes anke¥(5f Computer Vision Questionnaire)
Saistba starp datora redzes sindromu un ar to asgieim faktoriem tika noteikta, izmantojot chi-sgai¢estu, Mann-
Whitney U testu un probit regresiju. Datu apdér veikta ar SPSS 20.0 un MS Excel.
Rezultati: Starp 247 VDT lietaju datora redzes sindroma (DRS) prevalence hija%4BieZk noerotie simptomi
bija sausuma satu ads (73,3%), galvagpes (72,9%) un miglaina redze (70,4%). Galapjss(p=0,017), halo zonas
ap objektiem (p=0,034), sausumaisa$ ats (p=0,026) un acu dedzBanas (p=0,008) prevalence bija abkpst
sievieSu vidi, paadot statistiski noumnigu saisibu starp sievieSu dzimumu un So simptomis@bu. Acu dedziaSana
bija cieSi saigta ar pie datora pavad laiku (p=0,036) un katra pie datora pawadstunda palielilja simptoma
prevalenci par 3,8%.
Secirajumi: VDT lietotajiem tika nowrota augsta DRS simptomu prevalence. Siéwiebija liekks risks noteiktai
DRS simptomu atstibai. Faktori, & datora ekspazijas laiks, acu sliffbas anamize, atpitas pauzes, darba stacijas
iekartojums, nebija statistiski noraigi saistti ar DRS izplatbu vai & simptomu intensiti.

Introduction
Prolonged use of computers, smartphones and tablat€ommon cause of eye discomfort.
As the exposure of digital displays has increasectcent decades the number of people suffering

from vision related symptoms has raised. Americgrio®etric Association defines digital eye
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strain (DES) also called computer vision syndror@®/$) asthe complex of ee and vision
problems related to near work which are experiemitgohg or related to computer 1.

DES is the main occupational risk factor and itmgioms such as eye redness, blu
vision, diplopia, eye pain, eye fatigue and headadfect 6—90% ofcomputer usersn the United
States, about 80% of adults use digital devicesriore than two houra day and nearly 67% u:
two or more digital devices at the same . The main risk factors of DES are duration of wai¢
display terminals use, poogliting, glare, screen brightness,-existing eye diseas:

In the last decade the use of digital devices apglly increased in all age groups. Accord
to the International Telecommunication Union data,2019, 53.6% or 4.1 billion of worl
populaton used the Internet on a daily basis. Resear@vweslrthat the main problems asiated
with DES arereduced productivi, increased error rates at wpneduced job satisfaction a
impaired vision.

Material and Methods
Study design

A cross-sectionatudy conducted between December 2019 and Jan026)
Study population

The study included people over 18 years of agdusmn criteria— participants use at lee
one of the visual display terminals such as compstaeartphone and / or tablet on dly basis.
Sample size was calculated using the Cochran far.

Methods

The data was gathered us the structured questionnaire based on Computerory
Syndrome Questionnaire and VSP Computer Vision {@uesire. The questionnaire includ
guestions about genérpopulation data such as age, gender, preexigyegdiseases in medic

history. Intensity and frequency of 16 symptoms related WES were evaluated (see Tabl.

Table 1.Evaluation of intensity and frequency of DES symptms

Frequency Intensity

Points Points
Never- the symptom does not ooccur at all 0 Mild/ Moderate 1
Occasionally- sporadic episodes or once a week 1 Intense 2
Often/ Always- 2 or 3 times a week or almost every 2 -
day

The result of “Frequency x Intensity” was recoded as: 0; 1 or 2 = 1; 4 = 2. If the tot

score was6 points, the participant was considered to s with DES.
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Analysis of data

Analysis of data was performed using Microsoft Bxared the Statistical Package for Social
Sciences (SPSS) version 20. Chi-squere test, Mahitréy U test and probit regression were used
to evaluate the association between DES and kdaddors. Level of statistical significance was se
atP <0.05.
Results

A total of 247 VDT user participants were includadhis study. The median age of the study
group was 28,2 years (range 18-70 years). 67,6%qR~were females 33,4% (N=80) were males
(see Fig. 1). 41,3% (N=102) of participants hadexisting eye disease. Most common reported
eye diseases were — myopia (27,9%), hypermetr@préd), dry eye syndrome (7,3%), astigmatism
(5,7%), strabismus (2,3%).

Headacht

Feeling that sight is worseni
Tearing

Heavy eyelid

Burning

Difficulty focusing for near visio

Coloured halos around obje

Itching

0,0 100 200 30,0 40,0 50,0 600 700 80,0

Prevalence of symptoms, %

Figure 1.Number of participants by gender

The prevalence of DES was 74,9%. Among women, tieegtence of DES was 78.4%,
among men — 67.5%. The most commonly reported symptwvere dry eyes (73.3%), headaches
(72.9%) and blurred vision (70.4%). 95.5% (N = 286 )participants indicated that experience at
least one of the symptoms of DES (see Fig. 2).

The prevalence of headache (p = 0.017), colouréms lemound objects (p = 0.034), dry eyes
(p = 0.026) and eye burning (p = 0.008) was higherong women, showing a statistically
significant association between female gender badlévelopment of these symptoms.
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Figure 2.Prevalence of DES symptoms among computer users %

Further on, all participants are separated in tremgs — group 1, where CVSQ score was less
than six points, group 2, where CVSQ score was rti@ne six points.

The majority (49,4%) of participants in group 2icated that they spend two to four hours a
day at the computer screen (see Table 2).

Table 2.Hours spent at the computer screen in a day

<1lh 1-2h 2-4 h 4-6 h 6-8 h >8 h

n (%) n (%) n (%) n (%) n (%) n (%)
Group 1 9 (14,5) 13 (20,1) 14 (22,6 12 (19,4) 4,3) 8(12,9)

Group1 | 28(151)] 17(9,2)] 42(49.4) 38(26,2) B23) | 28(151)

This study found that there is a significant asstian between female gender development of
headache (p=0,017), coloured halos around objpet3,@34), eye dryness (p=0,026) and burning
sensation (p=0,008).

Time spent at the computer was statistically sigaiftly associated with development of
burning sensation. Each hour spent at the computeeased the prevalence of the symptom by
3.8% (p = 0,036).

A statistically significant association was fouretweeen DES and age (p = 0,018). The mean
age in group 2 was 27,6 years (9.2 SD), while iougrl it was 31,1 years (1.4 SD). Probit
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regression analysis revealttht as the mean age increases by one year, khefrievelopment c
DES decreases by 1.5 pp. 75.5% of all DES casesiwéne 1-30 age grou|(see Table 3).

Table 3.Association between individual and computer use rated factors and DE!

Factors p value

Age 0,018
Gemder- female 0,063

* Headache 0,017

+ Halos around objects 0,034

¢ Dryness 0,026

+ Burning 0,008
Pre-existing eye disease 0,284
Contactlenses 0,133
Wearing glassses 0,284
Time spend on computer 0,102

+ Burning 0,036
Time spend on tablet/ smart phone 0,343
Taking breaks 0,464
Brightness of computer screen 0,584
Distance to keyboard 0,890
Distance to computer screen 0,284
Position of the top line of the screen 0,212

Discussion

The study explored the prevalence of DES amondalidisplay users and investigated
associations between DES and its risk fac

The results of the study showed that the prevalencBE® is 74.9%. Similar results we
obtained in other studies 73% in Ethiopia, 72% in the United Arab Emirate8,9%%6 in Brazil,
74.3% in Spain. In contrast, in Malaysia and Inth&, prevalence of DESas highe — 89.9% and
81.9% respectively.

Several factors have been associated with the aewvent of DES. The association of C
prevalence with VDT use has been reported in ttexalure. In several studies, a signific
increase in risk of DES was sdrved after two to eight hours of computer use gtntroversia
results of the studies may be related to the diffycin accurately quantifying the duration of ge
use of VDT.

The study concluded that if the age increases Ygat, the risk of DEdecreases by 1.5 pp.

Possible explanations of this relationship areteeldao the mean age of the study group, which
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28.2 years. The age distribution of the study grdops not represent the average age of the
population, which is 43.9 years in Latvia. Too dnsédy sample in the over-40 age group (10.5%)
could explain why there is no statistically sigognt relationship between DES and increasing age.

Similar to Ranasinghe et al. and Reddy et al. stdignificant association between rest
breaks and the prevalence of DES was not founderCibthors report a significant reduction of
DES risk by taking five-minutes break every 20 niésuand 60 minutes of computer use. In this
study, it was not shown that the position of thenitto and the distance to computer screen affect
the development of DES. The obtained results cteldelated to inaccurate distance and time
measurements reported by the respondents

This study was conducted as a cross-sectional ,steggh design does not allow to
generalized conclusions about cause-and-consecvaetaionships over time, but outlines the
relationship between the DES and its risk factdtse results of the study shows that DES is a
major public health problem affecting more than 7@% VDT users. Education about DES
provoking factors and the principles of proper euics of computer use would be essential to
reduce eye symptoms and improve work productivity.
Conclusions
1) The prevalence of CVS among computer usergyis i this research it was 74.9%
2) There was no statistically significant corredatbetween computer exposure time, pre-existing

eye disease, taking breaks, workstation arrangeamghthe prevalence or intensity of CVS.

3) Female gender could be a significant risk faéborCVS as the higher prevalence of certain

symptoms were reported in this group.
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Abstract

Complications and side effects associated with dotamine stress echocardiography

at the Riga East clinical university hospital

Key Words:dobutamine, stress echocardiography, side effeotaplications
Introduction. Dobutamine stress echocardiography (DSE) is aelwidised pharmacologic stress testing with
simultaneous echocardiographic visualization ofiizar structures for the diagnosis and evaluationoobnary artery
disease.
Aim. To determine the incidence of DSE complications side effects at the Riga East Clinical Universifyspital.
Materials and methods Retrospectively, 224 (104 female, 120 male) p#dievith DSE protocols performed at
RAKUS in 2019 were analyzed and the incidence offlications and side effects were assessed. Tha agmof the
study group is 65.69 + 9.8 years old. In 46.40%axes, atropine was used. Attaining target hetrt+&89.70%. Data
were statistically processed using IBM SPSS Siedist
Results. The overall incidence of side effects caused byEDS 74.1%. No serious complications such as death,
asystole, ventricular fibrillation, persistent vectilar tachycardia, myocardial infarction were eh&d. Chest pain
occurs in 21% of cases, ventricular extrasystole83%, supraventricular extrasystoles — 15.60%, ustamed
ventricular tachycardia — 10.30%, paroxysmal supnénicular tachycardia — 4.50% and paroxysmal ldfibéillation —
1.30%. Hypotension was observed in 12.50% and sdwgrertension in 1%. Left ventricular outflow tradstruction
was observed in 17% and left ventricular mid-cawabstruction in 2.20%. Among non-cardiac side ¢ffethe most
commonly observed was dyspnea — 6.30%.
Conclusion. No life-threatening complications were observedniMardiac complications are rare. The most common
of arrhythmias are ventricular and supraventricabdrasystoles.

Kopsavilkums

Ar dobutamina stresa ehokardiogéfiju asocietas komplikacijas un blakusefekti

Rigas Austrumu kliniskaja universitates slimrica

Atslegvardi: dubutanins, stresa ehokardiogfija, blakusefekti, kompliicijas
levads: Dobutanina stresa ehokardidiija (DSE) ir plaSi pielietots medikamentozs sloslzests ar vienlaigu sirds
strukiiiru ehokardiogifisku vizualiZciju kororaro ar€riju slimibas diagnostikai, n@vteSanai.
Meérkis: Noteikt DSE komplikciju un blakusefektu biezumuigas Austrumu khiskag universifites slimnca.
Matreiali un metodes: Retrospekti tika apskaiti 224 (104 sievietes, 120inesSi) pacientu DSE protokoli, kas
2019.gad veikti RAKUS, un tika anal@s izmekéjuma komplikiciju, blakusefektu biezums. \dghis pEtamas grupas
vecums sastla 65,69+9,8 gadus. Dati tika statistiski afuftti ar IBM SPSS Statistiqgzgalidzibu.
Rezultati: Kopgjais DSE izraigo blakusefektu skaits sada 74,1%. Nopietnas kompiikijas k& nave, asistolija,
kambaru fibriicija, notuiga kambaru tahikardija, miokarda infarkts a@tas netika. 21% g&dmos noero spes
kratis. No aritmigm visbiezk sastop ventrikdras ekstrasistoles — 33%, dktsupraventrikulras ekstrasistoles —
15,60%, nenotagas kambaru tahikardijas —10,30%, supraven@iksl|tahikardijas paroksismus — 4,50% atriju
fibril acijas paroksismus — 1,30%. Hipotensiju &mv12,50%, izteiktu hipertensiju — 1%. Kreikambara izejas trakta
obstrukciju no@ro 17%, kreid kambara vidusdas obstrukciju — 2,20%. No nekaiiiitm blakusefektiem visbiak
atAmejams elpas ttkums — 6,30%.
Secirajumi: Dzvibai kistamas komplikcijas nowrotas netika. Nekarglias komplilacijas ir retas. Biedkas no
aritmijam ir ventrikuiras un supraventrikatas ekstrasistoles.

Introduction
Dobutamine stress echocardiography is a drug stresst with simultaneous

echocardiographic visualization of cardiac struesurThe clinical use of dobutamine stress
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echocardiography has been known since the mid-1g80@ari et al, 2009). This pharmacological
stress test has increasingly been used to diagrmoenary artery disease in patients who are unable
to adequately bare the exercise (Mertes et al, )1998 sensitivity of the test is 86% and the
specificity is also 86% (Picano et al, 2008). Ishamilar diagnostic accuracy and prognostic
significance as radionuclear load methods, but la¢ tsame time dobutamine stress
echocardiography has lower costs, it is safe fer énvironment and does not cause radiation
exposure to either the patient or the doctor (Kelliet al, 2010; Sicari et al, 2009).

This test is used to assess inducible ischemiacargal contractile reserve, or viability, as
well as to assess the severity of valve pathologgsymptomatic patients. During exercise, left
ventricular regional contractility and hemodynamérameters are evaluated echocardiographically.
Contractility disorders in at least two adjacergraents indicate exercise-induced ischemia. During
the examination, the drug load is gradually inceedasaccording to the protocol, until the age-
appropriate submaximal pulse is reached, the maxrimllowable drug dose, positive test signs on
echocardiography, severe chest pain or positive gigms on electrocardiography (ST segment
deviation more than 2 mm). If the cessation criiterie not met, atropine is added to the test (Sicar
et al, 2009).

Dobutamine stress echocardiography is considesadeamethod of examination, but there is
a risk of complications and side effects, includlifig-threatening complications (Geleijnse et al,
2010).

The incidence of mortality is less than 0.01%, saskventricular fibrillation and cardiac
rupture have been reported. Cardiac rupture incieler0.01%. The incidence of myocardial
infarction is 0.02%, it is observed in patients hwiinstable plaques, increased heart rate and
contractility, plaque rupture and thrombosis, a#l a&dobutamine has the ability to induce platelet
activation, aggregation and vasoconstriction thihoalphal adrenoreceptors. Cerebrovascular event
incidence <0.01%. Hemorrhagic stroke can be cabgexh increased heart rate and an increase in
blood pressure caused by the administration of wbie in the presence of an aneurysm in the
blood vessel wall. Ischemic stroke or transienhésuic attack may follow the mechanisms already
described for myocardial infarction. Hypotensiom geovoke a stroke in high-grade carotid artery
stenosis or a left ventricular thrombus. The inomeof asystole is as low as 0.01% and is based on
sinus bradycardia syndrome with or without hypo@msSuch a response may be provoked by
myocardial infarction of the lower wall and cardigibiting vagal reflex. The incidence of
ventricular fibrillation is 0.04% and is mainly adyged in patients with structural heart disease.
Incidence of persistent ventricular tachycardia5®1 Dobutamine has an effect on QRS, QT
length, can increase intracellular calcium levéls)s increasing ventricular automatism. Beta-

adrenoreceptor stimulation reduces plasma potaskauets, which may predispose to ventricular
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arrhythmias. Incidence of supraventricular arrhyen supraventricular extrasystoles — 7.8%,
supraventricular tachycardia — 1.3%, atrial filatibn — 0.9%. Arrhythmia predictors are left atrial
enlargement and pressure increase, as well asgald Tdhe incidence of hypotension is 1.7%,
resulting in an inadequate increase in cardiacututpthe expected reduction in systemic vascular
resistance or a disproportionate decrease in systeancular resistance, or inadequate release due
to insufficient contractility due to dynamic lefewtricular obstruction. There are also a number of
non-cardiac side effects such as nausea, vomitingdaches, tremors, shortness of breath, etc
(Arruda-Olson, 2020; Geleijnse et al, 2010; Sieaml, 2009).

Dobutamine stress echocardiography test side sffecimplications have been studied and
are known worldwide. It is important to collect dain the complications of this test in Latvia, Riga
East Clinical University Hospital, their frequencgliability of the method in order to be able to
evaluate the benefits of the test with possiblesegnences.

The aim

To determine the frequency of complications ande siffects of dobutamine stress
echocardiography in Riga East Clinical Universityddital.
Materials and methods
Data collection

DSE protocols of 224 (104 women, 120 men) patigggdormed in 2019 at Riga East
Clinical University Hospital were reviewed retrospeely, and the frequency of examination
complications and side effects was analyzed. In toerse of the study, differences in
complications, side effects between the sexes atidis who received atropine during the test and
who underwent this study without the addition abpine were evaluated.

Stress protocol

Dobutamine was administered intravenously staréing dose of 5 to 100g / kg per minute
and increased by 10y / kg every 3 minutes up to a maximum of &/ kg per minute. Atropine
was added at a dose of 0.25 mg to 1 mg, at a dakbatamine of 4Qug / kg / min if the end point
of the test was not reached. Blood pressure, hat@rand clinical symptoms were monitored during
the study. An electrocardiogram of 12 leads wasiobtl at the beginning of the study, at the
beginning of the dobutamine infusion, and at thé eheach 3-minute interval. Echocardiographic
images were obtained at rest, during the dobutamfasion, and during the recovery period.
Termination of the test

Stress induction was stopped when 85% of the agdiqied heart rate was reached or at the
maximum dose, or severe chest pain, or ST segnisrdrmalities on the electrocardiogram of
more than 2 mm, or recurrent left ventricular caatitity abnormalities in two adjacent segments as

well as when significant side effects were ideatfi

59



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Definition of side effects

Cardiac complications are defined as chest paihyéntricular and mid-cavity obstruction,
arterial hypotension and hypertension, and minod amajor heart rhythm disorders. Life-
threatening complications are defined as asystaefricular fibrillation, persistent ventricular
tachycardia, and myocardial infarction. Life-thex@ahg arrhythmias (asystole, ventricular
fibrillation, persistent ventricular tachycardia)ese defined as major arrhythmias. Minor
arrhythmias are defined as supraventricular or nardar extrasystoles, supraventricular
tachycardia paroxysms, or nonsustained ventricdkchycardia episodes. Severe arterial
hypotension was defined as a decrease in arteredspre> 40 mmHg and the presence of
symptoms. Severe hypertension was defined as gygt@ssure above 220 mmHg and diastolic
pressure above 120 mmHg.

Non-cardiac adverse reactions were defined as bkadalizziness, nausea, dyspnoea,
sweating, and weakness during the study.
Statistical analysis of data

Data were statistically processed using IBM SPS8isSits. The continuous variables were
described by the arithmetic mean and standard ti@vieQualitative variables were characterized
by percentage frequency. Categorical variables veemapared with the Pearson Chi2 test or
Fisher's exact test according to the test conditidhe significance level was chosen to be p <0.05.
Results
Characteristics of the patient group

The mean age of the study group is 65.69 + 9.8syghe minimum age is 32 years, the
maximum is 87. Women 46% (n = 104), men 54% (n & 12he mean age was 68.07 + 9.07 years
for women and 63.63 + 10.10 years for men. Atropiras used in 46.40% (n = 104) cases. The
submaximal heart rate reaches 89.70% (n = 201).
Complications and side effects

The total number of side effects caused by dobutemsiress echocardiography is 74.1%.
Percentage of cardiac complications — 70.53%, &Bqy of non-cardiac complications — 8.48%.
No life-threatening complications such as asyste@ntricular fibrillation, persistent ventricular
tachycardia, myocardial infarction were observed. fidtalities were observed. Chest pain was
observed in 21% (n = 47) of cases. No major arrhids were observed. All observed arrhythmias
are classified as minor arrhythmias. Of these #nrhias, the most common are ventricular
extrasystoles (VES) — 33% (n = 74), less commomasgmtricular extrasystoles (SVES) — 15.60%
(n = 35), nonsustained ventricular tachycardia (Np\WV 10.30% (n = 23), paroxysmal
supraventricular tachycardia (PSVT) — 4, 50% (nG¥ dnd atrial fibrillation (Afib) paroxysms —
1.30% (n = 3). Hypotension is observed in 12.50% @8), marked hypertension in 1% (n = 2).
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Left ventricular tract obstruction (LVOTO) was obged in 17% (n = 38), left ventricular mid-
cavity obstruction (LVMCO) — 2.20% (n = 5) (Fig.. Bmong the non-cardiac side effects, the most
common are shortness of breath — 6.30% (n = 14% é@mmonly nausea — 7.1% (n = 2) and

sweating, weakness, dizziness — 0.4% (n = 1) @&ig.
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Figure 2.Non-cardiac complications

When evaluating the incidence of adverse reactsepsrately in women (n = 104) and men
(n = 120), a statistically significant differenceasvobserved only in the incidence of ventricular
extrasystoles (26% (n = 27) in women, 39.2% (n ¥ iA7men, p = 0.036) and the incidence of
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nonsustained ventricular tachycardia (2.9% (n foByvomen, 16.7% (n = 20) for men, p = 0.001).

In both cases, these arrhythmias are more commaem(Fig. 3).
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Figure 3.Differences between women and men in side effects

No statistically significant differences in comgtons, side effects were observed between

the atropine group of patients (n
without the addition of atropine (n
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=120). P vaabdove 0.05 (Fig. 4).
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Discussion

Dobutamine stress echocardiography is a safe metficekamination. According to the
literature, life-threatening complications are rame0.18% (Arruda-Olson, 2020). In the present
study, life-threatening complications such as adgstventricular fibrillation, persistent ventrieul
tachycardia, and myocardial infarction were notesbed in any of the 224 patients who underwent
examination at Riga East Clinical University HoapitNo fatalities were observed.

The total number of complications is 70.53% andvaesy close to that described in the
literature, which is 76% (Mahmarian et al, 2014heTmost common are so-called small
arrhythmias associated with beta 1 receptor stiioma dobutamine-induced decreases in
ventricular refractory period, or dobutamine-inddickecreases in plasma potassium (Fennich et al,
2013; Geleijnse et al, 2010). The most common #mrhias were ventricular extrasystoles, the
frequency of which was 33%, the frequency of tlimplication in the literature varies from 0.5%
to 43.6% (Geleijnse et al, 2010). The second moshncon arrhythmia was supraventricular
extrasystoles, the frequency of which is 15.60%, flequency described in the literature is from
0.7 to 27.8% (Geleijnse et al, 2010). Less commohythmia was nonsustained ventricular
tachycardia — 10.30%, the frequency of which inaRligast Clinical University Hospital is higher
than described in the literature (0.5-7.3%) (Getsj et al, 2010). Similar to the literature,
supraventricular tachycardia paroxysm was fourdl 59% of cases and atrial fibrillation paroxysm
was found in 1.30% of cases, left ventricular ouitpact obstruction in 17% and mid-cavity
obstruction in 2.20%. Blood pressure above 220/20Hg was rarely observed in only 1% of
cases, arterial hypotension was more common in0%2,.and reported in the literature up to 20%
(Fennich et al, 2013). The mechanism of the hymiterreaction during the dobutamine infusion is
still unclear. The prognostic significance is wigéliscussed, with no significant association with
cardiac complications reported in most studies|evbBunkelgrun et al. in a retrospective study of
3381 patients showed that severe hypotension duloigutamine infusion is an independent
predictor of cardiac death and non-fatal myocandi@rction (Fennich et al, 2013).

Chest pain is observed more frequently than desdnb the literature, the incidence in this
study was 21%, in the literature up to 11% (Arr@laen, 2020). Non-cardiac complaints are rare
and test discontinuation was not affected.

When comparing the incidence of complications, stfects between the sexes, ventricular
extrasystoles and nonsustained ventricular tachigcarere more common in men.

Co-administration of atropine in dobutamine stresBocardiography is a safe and effective
strategy. Early injection of atropine during dobuniae stress echocardiograms has been shown to
reduce the duration and dose of dobutamine infugsieducing dobutamine-induced side effects
while maintaining similar diagnostic accuracy (Fehnet al, 2013). In this study, the addition of

atropine was not associated with a higher incidefi@@mplications or side effects.

63



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Conclusions

No life-threatening complications were observedniardiac complications are rare. The
most common arrhythmias are ventricular and suprtaicelar extrasystoles. Ventricular
extrasystoles and nonsustained episodes of velatritachycardia are more common in men. The
addition of atropine during stress echocardiographgot associated with a higher incidence of

complications or side effects.
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Abstract

Cardioembolic ischemic stroke in a group of young atients
Key Words:cardioembolia, ischemic stroke, young patients
Introduction. Among young patients cardioembolism is one ofrtiesst common causes of stroke.
Aim. To identify the most common sources of cardioeisbofor ischemic stroke in young patients.
Materials and Methods A retrospective study was carried out among Giepis younger than 55 years old, who were
hospitalized at Riga East Clinical University Hdapiwith a diagnosis of cardioembolic stroke. Thegtiency of
cardioembolism sources were analyzed in patients56f <49 and 50-55 years old. The causal relationshithef
patent foramen ovale (PFO) to stroke was assessing the Risk of Paradoxical Embolism (RoPE) Scote data
was analyzed using SPSS.
Results. Patients younger than 55 years old: 32,8% hadldfbrillation (AF), 20.3% — PFO, 15.6% — dilated
cardiomyopathy, left ventricular hypertrophy, 7.8%mechanical valves, 4.7% — left ventricular thrasibatrial septal
aneurysm with PFO, 3.1% - paroxysmal AF, recent caydial infarction and left ventricular wall motion
abnormalities, 1.6% — left atrial thrombus, lefhtrécular aneurysm without thrombus, congestiverthisglure with EF
<30%, apical akinesia and ventricular septal arssaryComparing 2 age groups49 years old (n = 31) and> 49 years
old (n = 33)), PFO (41.9%) is the leading sourcecafdiac embolism in patients gf19 years old, in contrast, in
patients of > 49 years old, the leading sourceaodioembolism is AF — 54.6%, while no PFO is detddh any of the
patients in this group. All patients with PFO or tRoPE score have a score>df, indicating a high likelihood of
stroke association with pathology.
Conclusion The most common source of cardioembolism in ptigounger than 55 years old is AF. PFO plays a
leading role in patients under 49 and AF — ovey&#rs old.

Kopsavilkums

Kardioembolisks i&misks insults gados jaunu pacientu grup
Atslegvardi: kardioembolisms, &nisks insults, jauni pacienti
levads.Jaunu pacientu vidkardioembolisms ir biekais insulta &lonis.
Merkis. Noteikt biezkos kardioembolijas avotussi®iskam insultam gados jauniem pacientiem.
Materi ali un metodes.Retrospekvi tika analizti 64 kardioemboliskagerezes ceretati infarkti (CI), pacientiem, kas
jaureki par 55 gadiem un ar diagnozi CI tika hospilizRigas Austrumu khiskag universifites slimica.
Kardioembolijas (KE) avotu bieZums tika analiz vecuna <55, <49 un 50-55 gadiem. Pergisisas owlas atveres
(PFO) eloniska saigba ar insultu tika &rtéta, izmantojot parodoktis embolijas riska n@teéSanas skalu (RoPE).
Dati statistiski aps#idati ar SPSS.
Rezultati. Pacientiem jauikiem par 55 gadiematriju fibril acija (AF) 32,8%, tad seko PFO 20,3%, ditifas
kardiomiogatija, kreiss kambara hipertrofija 15,6%, matiskie \arstui 7,8%, kreid kambara trombgitriju starpsienas
aneirisma ar PFO — 4,7%, paroksi$inAF, nesens miokarda infarkts un keelambara kusbas traugjumi— 3,1%,
kreisa priekSkambara trombs, kreéikambara aneirisma bez tromba, hroniska sirds mpzsp izsviedes frakciju
<30%, apikla akirezija un kambaru strapsienas aneirisma bija sastapaisreik — 1,6%. Satizinot 2 vecuma grupas
(<49 gadiem (n=31) un >49 gadiem (n=33), korzstied pacientienx49 gadiem vadoSais KE avots ir PFO (41,9%) un
AF konstat tikai 11,9%, savuiet, pacientiem vecum>49 gadiem vado3ais KE avots ir AF 54,6%, un rmeie no
pacientiem Sai grdpPFO nekonstat Visiem pacientiem ar PFCep RoPE skalas neéwejums ir> 7 punktiem, kas
norada par augstu vaitibu insulta saisbai ar patolgiju.
Secirajumi. BiezZakais KE avots pacientiem jaikiem par 55 gadiem ir AF. Vecunzem 49 gadiem vada3oma ir
PFO, bet vecumvirs 50 gadiem — AF.

Introduction
Despite awareness of risk factors for stroke angrawved primary prevention, stroke ranks
second of causes of death and is a leading calsgvefe long-term disability (Katan et al, 2018).
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In about 10% of cases, stroke affects patients mb8eyears of age. In addition, young
patients have a disproportionate economic impastroke compared to the elderly group, disabling
people in their productive years of life. (Rolfsatt 2013; Smajlow, 2015). There is no uniform
criterion to define the entity “stroke in the yotingreviously published studies and registries
commonly define young adults as those younger #f8mM9, and 55. (Putaala, 2016; Rolfs et al,
2013; Smajlow, 2015).

Cardioembolism is one of the major causes of stiokboth young and elderly patients.
Cardioembolism is not only important, but also afighe most effectively preventable causes of
stroke. Cardioembolic strokes are strokes with @ poognosis, the most severe of the subtypes of
cerebral infarction, characterized by high moryakind severe disability (Kamel et al, 2017;
Smajlovi, 2015).

More than 20 specific cardiac pathologies can caesebral embolism. It is clinically useful
to classify these cardiac sources into high and t@k categories. High-risk sources have a
relatively high risk of primary and recurrent stegkwhich is strongly associated with the
cardioembolic mechanism. Low-risk sources are commo the general population and the
associated risk of primary and recurrent strokdo¥g or uncertain. If a patient with cerebral
ischaemia has a low-risk source of cardioembolisihe etiological role should be assessed
skeptically and other diagnostic information coesadl in the context (Schneck, 2015).

The incidence of sources of cardioembolism vamedifferent age groups. In young patients,
one of the most common causes of cardioembolisen patent foramen ovale. A persistent oval
opening (patent foramen ovale, PFO) is a congeapahing in the atrial septum (Ebrahimi et al,
2011; Smajlow, 2015). In the fetal period, foramen ovale is ayvenportant heart structure that
ensures that the body is supplied with oxygenateddo About 25% of the general population do
not close the foramen ovale. In the physiologitates the pressure in the left atrium exceeds the
pressure in the right atrium, ensuring passivew®®f the PFO. However, increasing pressure in
the right atrium, which may occur during a normatdiac cycle, during the Vasalva maneuver,
coughing, sneezing, and in pathologies such agedweuspid regurgitation, myocardial infarction
in the right ventricle, pulmonary artery thromboeadm, may result in right-to-left shunt and in
the systemic circulation passage of thrombi. Mesigte with PFO do not have problems, although
blood flows from the right atrium to the left. Pteims occur when thrombi appear in the blood. A
source of thrombus is required to create a paradbxmbolism. If there is a shunt between the
right and left atria, thrombi can bypass the luragrier and enter the brain, causing a stroke
(Caswell, 2011). In ischemic stroke patients whe diagnosed with PFO, in 1/3 of cases, the
association of stroke with PFO is accidental. Télatronship depends on the patient's age, the

presence of traditional risk factors and the subtgpcerebral infarction. To determine the role of
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PFO in the etiology of stroke, Kent et al develogesl Risk of Paradoxical Embolism (RoPE) scale
(Bang et al, 2015). A high RoPE in a patient witlyptogenic ischemic stroke and PFO, and
without other convincing etiology, is highly likelp indicate that the causal relationship of the
stroke is PFO-related. The more points on the RePde, the more likely a stroke is to be
associated with PFO (Kent et al, 2013; Mas etG012.

Atrial fibrillation (AF), which affects 33 milliorpeople worldwide, may also be a cause of
cardioembolism among young patients. Although gfiarillation is less common in young
patients, it increases the risk of stroke by 3 tdindes. The prevalence of atrium fibrillation
increases rapidly from 0.1% to 55 years of agetarmlmost 10% in people over 80 years of age
(Kamel et al, 2017). Dilatation cardiomyopathy (DLM associated with an increased risk of
thromboembolism due to low ejaction fraction, blaidsis and altered coagulation (Kozdag et al,
2008). Prosthetic heart valves are a source of hglhof cardioembolism, and bioprosthetic valves
have a lower risk of stroke than mechanical ongged@ally in the long term (Kamel et al, 2017).
Infectious endocarditis affects about 1 in 10,0@dviduals. This is a relatively rare risk factor f
stroke. About one in five cases of endocarditisamplicated by stroke (Kamel et al, 2017). The
prevalence of left ventricular thrombus in the gaheopulation is low, occurring at 7 per 10,000
patients. Thrombus formation is promoted by redusedl contractility, local myocardial trauma,
and hypercoagulation / blood flow stasis (Habashalet2017). Systolic heart failure affects
approximately 26 million people worldwide (Kamel etl, 2017). The incidence of
thromboembolism in the chronic heart failure popataranges from 2.7% to 22% (Kozdag et al,
2008). Left ventricular hypertrophy (LVH) is commam hypertensive patients and increases the
risk of stroke by 64%. The specific mechanism #gilains the link between LVH and increased
risk of stroke is unclear. Some authors explais thy the fact that LVH increases myocardial
oxygen consumption, which can lead to an imbaldret®veen oxygen demand and myocardial
supply, thereby causing myocardial ischemia andamd) small areas of hypokinetic myocardium.
These areas can cause small blood clots to formpesbke the development of a stroke (Tadic
et al, 2014).

Although the sources of cardioembolism are knowtheaworld, it is important to assess the
frequency of their occurrence in Latvia — Riga Eabhical University Hospital, especially in the
group of young patients who are a socially and enoaally active part of the population. Analysis
and reporting of results helps to think about gdestauses of stroke in young patients and thus, by
choosing the right stroke prevention, provides ppootunity to reduce the incidence of stroke or

the risk of stroke recurrence.
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The aim

To determine the most common sources of cardioesrdbr ischemic strokes in a group of
young patients at Riga East Clinical University pie.
Materials and methods
Data collection

64 strokes of cardioembolic genesis were retrogpdgtanalyzed in patients under 55 years
of age with a diagnosis of cerebral infarction htadjzed at Riga East Clinical University Hospital.
The sources of cardioembolism were identified basedhe CCS (Causative Classification of
Ischemic Stroke) classification. The significandetlte patent foramen ovale in the etiology of
ischemic stroke was determined using the Risk odidReical Embolism (ROPE) scale.
Diagnostic definitions and criteria

The following vascular risk factors were identifigdbm the medical records: arterial
hypertension, diabetes, atherosclerosis, dyslip@esmoking. Criteria for arterial hypertension — a
patient with a history of arterial hypertension arpatient taking antihypertensive medication.
Criteria for diabetes mellitus — data in the meldieaords for pre-existing diabetes mellitus (type
or 1) or fasting glucose above 7.0 mmol / | or gise above 11.1 mmol / |. Criteria for
dyslipidaemia — total cholesterol> 5.0 mmol / I, 1LD3.0 mmol / |, TG> 1.7 mmol / |, HDLH in
women <1.2 mmol / |, men <1.0 mmol / | or use ofpblpidising drugs. Criteria for
atherosclerosis — data on atherosclerotic procesgra- or extracranial blood vessels are recorded
in medical documentation with ultrasonography, CTMRA or digital subtraction angiography.
Smoking is classified into two groups — active serskand non-smokers. The vascular area
affected by cerebral infarction was divided intaeth groups — CI in the anterior cerebral
circulation, CI in the posterior cerebral circutatj and CI affecting both anterior and posterior
circulation. The incidence of cerebral infarctionbs/pes and sources of cardioembolism were
analyzed in patients under 55 years of age. Itfwdiser compared by dividing the study population
into two subgroups corresponding to another comagmrange of young patients — 49 years.
Data analysis

Data were statistically processed using IBM SPS&fistits 21.0 and Microsoft Office Excel
2010 program. The continuous variables were desdriby the arithmetic mean and standard
deviation. Qualitative variables were characteribgdoercentage frequency. Categorical variables
were compared with Pearson test or Fisher's exact test under test conditibhe significance
level was chosen to be p <0.05.
Results

In the group of young patients, cardioembolic stralkccounts for 23.1% (n = 64) and is the

most common cause in this group (Fig. 1). In theugrof stroke of cardioembolic genesis, the
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mean age of patients was 46.98 + 7.94 years, mmirage 27 years, maximum 55 years. In this

group, a strong male dominance is observed in 6&7%44), women make up 31.3% (n = 20).

B Supra-aortic large artery
gtheraoscle rosis

E Cardio-aortic em bolism

@ small artery occlusiopn

[0 Other causes

B Undetermined causes

Figure 1.Stroke etiology

From the cardioembolic stroke subgroup accordinG@&S$S classification in 51.6% (n = 33)
cases cardioembolic genesis can be stated as gv&lgé#o (n = 2) — probable, 45.3% (n = 29) —
possible (Fig. 2).

B evident
W probable
¥ possibie

3%

Figure 2.Cardioembolic stroke subgroups

Typical risk factors for stroke are observed in thedioembolic genesis stroke group: arterial
hypertension 60.9% (n = 39), dyslipidemia 50.0% @2), smoking 42.2% (n = 27), atherosclerosis
40.6% (n = 26). Diabetes mellitus is less commori2rb% (n = 8) (Fig. 3). Stroke affects the
anterior cerebral circulation in 64.1% (n = 41)esssand posterior cerebral circulation in 28.1%

(n = 18) cases, and affects both the anterior astepor circulation in 7.8% (n = 5) cases (Fig. 4)
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Figure 3.Stroke risk factors

70%

B Anterior circulation

W Posterior circulation

m Both

Figure 4.Cerebral vascular territories

In the cardioembolic cerebral infarction group attipnts under 55 years of age, the most
common source of cardioembolism is permanent dfibaillation 32.8% (n = 21), followed by
patent foramen ovale 20.3% (n = 13), dilated cangimpathy, left ventricular hypertrophy 15.6%
(n = 10), mechanical valves 7.8% (n = 5), left vieatar thrombus, atrial septal aneurysm with
patent foramen ovale — 4.7% (n = 3), paroxysmaldibrillation, recent myocardial infarction and
left ventricular wall motion abnormalities — 3,1% € 2), left atrial thrombus, left ventricular
aneurysm without thrombus, congestive heart failuith ejection fraction <30%, apical akinesia
and ventricular septal aneurysm are the least &ty 1.6% (n=1) (Fig. 5).
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Figure 5.Cardioembolism sources (<55 years of age)

Comparing the two age groups4@ years (n = 31) and> 49 years (n = 33)), a Sitzlyy/
significant difference was observed for permanenalafibrillation and PFO. Atrial fibrillation in
the permanent form under the age of 49 makes u@d t = 5), aged 50-55 g. 48.5% (n = 16), p =
0.006. PFO under the age of 49 makes up 41.9%1@8)=aged 50-55 g. there is no case of PFO
(0%), p <0.001. In patients under 49 years of dige,leading source of cardioembolism is PFO
41.9% (n = 13) and atrial fibrillation (permanentrh) is detected in only 16.1% (n = 5), while in
patients aged 50-55 years the leading source dioegmbolism is atrial fibrillation: permanent
form — 48.5% (n = 16), paroxysmal — 6.1% (n = 2)J aone of the patients in this group showed
PFO (Fig. 6).

After evaluating patients on the RoPE scale, s@atients score seven points, corresponding
to 72%, three patients have eight points, corregipgnto 84%, and three patients have nine points,
corresponding to 88%. Therefore, all patients widibent foramen ovale have a RoOPE score7of

indicating a high likelihood of association betwelbka stroke and the pathology (Fig. 7).
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Figure 7.RoPE score
Discussion

According to the literature, the main source ofda@mbolism in stroke-typical age patients
is atrial fibrillation, which has an incidence abaut 50% (Kamel et al, 2017), while in young
patients, according to a study by Putaala J.,. 78k, but the incidence of atrial fibrillationasly
14% (Putaala et al, 2000).

According to the results of this study, the leadsogirce of cardiac embolism in Riga East
Clinical university hospital for patients under ¥&ars of age is atrial fibrillation 32.8%, followed
by PFO 20.3%. The incidence of atrial fibrillatiomwcreases with age (Kamel et al, 2017), so the
high proportion of atrial fibrillation in the studyroup can be explained by the high age limit of
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young patients, which was defined as 55 years ef kga subgroup analysis where the age limit
was defined as 49 years, atrial fibrillation acdednfor only 16.1% of patients under 49 years of
age, with PFO being the leading source of cardiadisin at a rate of 41.9%. All patients with
patent foramen ovale have a RoPE score7gfindicating a high likelihood of association beem
the stroke and the pathology. At 50-55 years, ticedence of atrial fibrillation is 48.5% and no
cases of PFO have been reported in this age group.

From the resulting results and data in the litesgtit can be concluded that the age limit
adopted to define new patients is of great impagaferhaps a more accurate definition of the age
group of young patients would be up to 49 years.

Cardioembolic stroke plays an important role in rygpupatients, and differences in the
incidence of sources of cardioembolism are obsemeadforcing the importance of PFO in this age
group.

Conclusions

The most common source of cardioembolism in paiender 55 years of age is permanent
atrial fibrillation (32.8%), followed by patent famen ovale (20.3%). Patent foramen ovale plays a
leading role under the age of 49 years (41.9%)pbunanent atrial fibrillation (48.5%) occurs over
the age of 50 years, and no patients with pateatrfen ovale were found in this group. All patients
with a patent foramen ovale score on the RoOPE smdee> 7 points £72%), indicating a high

probability of stroke being directly associatedhtite pathology.
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Abstract

Emotional wellbeing among health care specialistsuding Covid-19 pandemic
Key Words:COVID-19, health care, depression, anxiety
Introduction. In January 2020 the World Health Organisation aled the outbreak of a new coronavirus disease. A
study in China represents that during Covid-19 pamd among health care workers 50,4% have sympioines
depression and 44,6% — symptoms of anxiety.
Aim. To investigate the prevalence of depression amiegnduring Covid-19 infection pandemic among ktleaare
specialists.
Method. A cross-sectional study. An online survey thatsisted of a hospital anxiety and depression scale.
Results.In total there were 107 respondents, the mediannas 28 years. Out of al respondents 2,8% wereragty
worried about pandemic, 38,3% were worried, busaanuch, 37,4% were worried only a little and 21,5%e not
worried at all. Out of all respondents depressimsations were found with 11.2% of people, boragression status
were found with 8,4%. An anxiety was found with@%, and border anxiety — 13.1%.
Conclusions.Anxiety is more prevalent than depression amondtiheare specialists. One-third of respondents have
border anxiety or anxiety, and one-fifth have bordepression or sensation of depression. Aroundfifits of the
respondents are worried about the current situaliomost cases people worry about the ambiguittheit future, the
health of their relatives or selves and their firiahsituation.

Kopsavilkums

Emocionala labsajita veseibas apriipes spedilistu vida COVID-19 pandémijas laika
Atslegvardi: COVID-19, ves@bas apripe, depresija, trauksme
Aktualit ate. 2020. gada jaravi Pasaules Vesblas organizcija izsludiraja jauna veida koronamusa izplatSanosKina
veikts [Etijums vesabas apiipes spedlistu vida uzrada, ka 50,4% no ddiniekiem ir depresijas simptomi un 44,6% ir
trauksmes simptomi.
Merkis. Noskaidrot depresijas un trauksmes prevelencéless aplipes spedlistu vida COVID — 19 pandmijas
laika.
Metode. Scérsgriezuma ptijums. Ta bija tieSsaistes anketa, ko veidoja haspitrauksmes un depresijas skala.
Rezultati. Analizstas 107 anketas. Wéghis vecums bija 28 gadi. No respondentiem 2,8% loiji noraizjuSies par
pandmiju, 38,3% uztrauts, bet ne tik daudz, 37, 4% bija nomiBSies tikai nedaudz un 21,5% wmtEja, ka
neuztraucas nemaz. No visiem respondentiem degsesdjtas tika konstatas 11,2%, robezdepresijagwklis —
8,4%. Trauksme tika konséd 19,6% un trauksmes robeiaiklis —13,1% dabnieku.
Secirajumi.Veselbas apiipes spedlistu vida trauksmes izplaha noerojama bieizk ka depresija. Vienai treSth
dafibnieku ir trauksmes robeZsbklis vai trauksme un vienai pieki@da ir depresijas robeZstoklis vai deprews
garasivoklis. Aptuveni divas piektdas no dabniekiem ir noraigjuSies par paSreip sitlaciju. Lielakoties
respondenti raijas par neskaidou par akotni, pasu un tuvinieku vesbhs sivokli un finansilo situaciju gimere.

Introduction

In January 2020 the World Health Organisati?HO) declared the outbreak of a new
coronavirus disease — COVID-19 and in March 202®{QVmade the assessment that it can be
characterised as a pandemic (WHO, 2020).

As of writing this document (June 25, 2020) coransss has infected 9 229 049 people and
there have been 477 269 deaths worldwide and th#ers are still growing. (WHO, 2020). In

Latvia right now there are 1111 cases and 30 dd&imopean centre for disease prevention and
control,ECDC, 2020).
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The outbreak of a disease, especially a pandemnche stressful for people and can cause a
fear and anxiety. As the coronavirus pandemic sizre&ross the world very fast, it is inducing a
considerable degree of worry and concern in thauladipn at large. It mostly affects older adults,
care providers and people with chronic diseasentf€g of disease control and preventiGRC
2020). There are different methods people use pe @dath situations like this. WHO recommends
that some of the ways to reduce the stress coultblkéng to ones closest friends and work
colleagues, maintaining healthy lifestyle, limitingorry and agitation and focusing on hobbies
(WHO, 2020). There are opinions out there thatiptedthe global pandemic could rise the risk of
suicide. During COVID-19 pandemic most common fedtors include social isolation, economic
recession, stress, anxiety and pressure in meugedihcare professionals (Thakur et al., 2020).

Challenges for those who work in health care aeeititcreased workload, fear of getting
infected, working with personal protective equipmesaring for patients who are infected and
caring for colleagues who have also fallen ill (Walet al., 2020).

A study in China represents data on depressioraarigty levels among health care workers
during Covid-19 pandemic. The results show thatl®@0,of respondents have symptoms of a
depression and 44,6% have symptoms of anxiety (NRXv2020).

Another study in China shows that anxiety sympta@res more likely to happen to people
under 35 years of age and those who extensivelysfdbeir thinking on the outbreak. In
comparison with other professions, healthcare wsrlshow higher risks for poor sleep quality
(Yeens Huang et al., 2020).

Professionals working directly with the patientsthwiCOVID-19 are showing significant
work-related psychological pressure and frequemtagic symptoms (Barello et al., 2020).

It is important to notice that at the time of thendemic, people with pre-existing mental
ilinesses are more likely to develop symptoms (Geo@t al., 2020).

Aim: To investigate the prevalence of depression amikgnduring COVID-19 infection
pandemic among health care specialists.

Material and Methods

This was a cross-sectional study. The online suway distributed using social networking
service Facebook. The questionnaire consistedrabdeaphic questions and a hospital anxiety and
depression scale (HADS). HADS is commonly used é&temnine the levels of anxiety and
depression that a person is experiencing. The HARS devised 30 years ago by Zigmond and
Snaith to measure anxiety and depression in a gemadical population of patients (Stern et al.,
2014) It has become a popular tool, for clinicagtice and research. The HADS is a fourteen point
scale — seven for anxiety and seven for depressidntakes 2—-5 min to completeis one of the
National Institute for Health and Care Excellenb8GE) recommended tools for diagnosis of

depression and anxiety.
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An analysis of the data was performed using MS BExcel IBM SPSS — descriptive
statistics.

Results

In total there were 107 respondents, out of th&n(82,2%) were women and 19 (17,8%) —
men. The median age was 28 years, age group 22Gyears old.

Out of all respondents 93 (86,9%) live in a city;/&b%) in a small town and 6 (5,6%) in the
countryside. Out of all respondents 3 (2,8%) wetteeenely worried about COVID-19 pandemic
and the possible resulting situations, 41 (38,3%jewvorried, but not so much, 40 (37,4%) were
worried only a little and 23 (21,5%) were not wedriat all.

A life companion (61%), close friend (46%), pare(®d4%) and work colleague (37%) are
closest people respondents share their thoughtsfeslithgs with. Also, participants mentioned
sister or/and brother (31%), other family membédi%) and psychotherapists (4%). 99,1% noted
they were worrying about something during this tifike most common topics that cause worries
are ambiguity about the future situation (67%), nes about relative or own health (66%) and
financial situation (36%). Some respondents alsoyvabout restrictions in health care availability
(39%), own university education (31%), travel nesion (20%), self-realization (17%) and
restriction to go to the store (12%). Out of abpendents, depressive sensations were found with
11.2% of people, border depression status was feuitid8,4%. Anxiety was found with 19,6%
and border anxiety — 13.1% of people. Out of alipmndents eight felt both — anxiety and
depressive sensations.

Discussion

In the study we can see that there are emotiondbeuweg disturbances among health care
specialists. Most commonly it manifests as anxidty.the future it would be interesting to
investigate emotional wellbeing changes in a lorigee period. It is the authors opinion it would
be important to organize psycho-emotional rehaitin for health care specialists.

Conclusions

1. Anxiety is more prevalent than depression amonglttheeare specialists. One-third of
respondents have border anxiety or anxiety, andfitihenave border depression or sensation
of depression.

2. Around two-fifths of the respondents are worriecdwatbthe current situation. In most cases
people worry about the ambiguity of their futureg tealth of their relatives or selves and their
financial situation.
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Abstract

Knowledge of Latvian dermatologists in occupationasafety using liquid nitrogen and cryosurgery spraygun
Key Words:cryosurgery, dermatology, occupational safety, itigoitrogen
Background. Cryosurgery using liquid nitrogen and cryosurggpyay gun is often used among dermatologists &l ov
the world, but information on occupational safetyhis area is not easy to obtain.
Objectives. The aim of the study is to evaluate the knowledfjeatvian dermatologists in occupational safetings
liquid nitrogen and cryosurgery spray gun.
Materials and methods.The methods used in the study include literateréew and survey. The literature on safety
aspects to be considered when working with ligutdogen and cryosurgery spray gun was reviewed.el survey
was used to evaluate the knowledge of dermatokbdBM SPSS Statistics was used to analyze thdtsesiescriptive
statistical analysis and Independent Samples TWastapplied (p<0.05 was considered as statistisajhificant).
Results. 28 respondents took part in the survey. Latviamndéologists' knowledge of occupational safety gsiquid
nitrogen and cryosurgery spray gun reaches 63%vithal results of the surveyed specialists vafies 30% to 90%.
Most of the respondents (54%, n=15) admitted they thad not read the instructions for use of tly@surgery spray
gun, however, their knowledge of occupational sefets not statistically significantly worse thamsle who had read
the instructions.
Conclusion. The knowledge of dermatologists can be assessated®cre. There is insufficient knowledge abowat th
properties of nitrogen as a chemical element, dsagdts storage conditions, various pressure legigumn systems and
the principles of operation of cryosurgery sprap.gm order to improve the knowledge, it is recomuohed to promote
the availability of the instructions for use of tepray gun, to upgrade their content, to incorpothe issue in
conferences related to dermatology, as well agtftopm training in the workplaces of specialists.

Kopsavilkums

Latvijas dermatologu izpratne darba droSba, izmantojot Skidro slapekli un krioterapijas iekartu
Atslegvardi: krioterapija, dermatolgija, darba dro3ba, &idrais skipeklis
levads. Dermatologi vig pasau saw darla plasi pielieto krioterapiju, izmantojokiélro skpekli un krioterapijas
iekartu, toner informacija par darba draSu Saj sfera ir grati pieejama.
Merkis. Petijjuma nerkis ir nowrtet Latvijas dermatologu izpratni darba ditws§ izmantojot Eidro skpekli un
krioterapijas iekrtu.
Metodes. Petijuma izmantoiis metodes ietver liter@ias anaki un aptauju. Literatra apskaiti jautajumi par drotbas
aspektiem, kasajevero, stadajot ar %kidro shpekli un krioterapijas iedtu. Dermatologu izpratnes ienteSanai
izmantotaimeka aptauja. Rezuitu anaizei izmantota programma IBM SPSS Statistics, pistieaprakstasstatistika
unindependent Samples T Tégrtiba p<0.05 tika uzskah par statistiski namigu).
Rezultati. Aptaug piedafjuSies 28 respondenti. Latvijas dermatologu izmratarba draba, izmantojot Eidro skpekli
un krioterapijas iektu, sasniedz 63% ziBanu imeni. Aptaujto spedilistu individualie rezul@ti svarstais no 30%1dz
90%. Liekka dda no aptaditajiem (54%, n=15) atzinuSi, ka nav izjasSi krioterapijas iekrtas lietoSanas instrukciju,
tomer vinu zinaSanas darba driif, saldzinot ar tiem, kas instrukciju ir [§aSi, nav statistiski namigi sliktakas.
Secirajumi. Dermatologu izpratnegvtejama K viduvgja. Nepietiekamas ir zaSanas par gpeka ka kimiska elementa
ipadbam, ki af ta uzglalaSanas noteikumiem, dsdam spiediena regitijas sistmam un krioterapijas iektas
funkciorgSanas principiem. Za$anu pilnveidei ieteicams uzlabot defu lietoSanas instrukciju pieejaou, papildirat
to saturu, aktualit jautajumu ar dermatolgiju saisttas konferenes, ka ai veikt apnacibu spedilistu darba viets.

Introduction

Cryosurgery is a minimally invasive surgical tecjue that utilizes subzero temperatures to
destroy benign, premalignant, and malignant lesi@slognia et al. 2018) In 1990, just 23 years
after the creation of the first hand-held cryosuygdevice, 87% of dermatologists already used

cryosurgery in their practice, and today it hasdoee even more common. (Freiman 2005) Usually
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dermatologists use cryosurgery spray guns whicéfiked every day from a liquid nitrogen store
tank. (Abramovits et al. 2016)

Over time, liquid air, nitrous oxide, dry ice anthers have been used as a cold sourc
cryogen, but currently the most commonly used guitl nitrogen. (James et al. 2020)
advantages include low boiling point, low produnticosts, no-flammability, no need to kee
under pressure during storage and transportatiwhpar-toxic vapors. (Abramovits et al. 20:

The scientific literature available in the field @érmatology does not include information
occupational safety using liquinitrogen and cryotherapy equipment. The user maobtidhe
cryotherapy device is available only upon purchas®, well as on some websites of
manufacturers. According to Blackler et al., onb#2of people read the instructions that came
various devices.

The above raises doubts as to whether every mesieadialist engaged in cryosurgery
sufficiently knowledgeable in matters of occupasibsafety. The aim of the study is to evaluate
knowledge of Latvian dermatologists in occupatiosedley using liquid nitrogen and cryosurge
spray gun.

Material and Methods

The literature on safety aspects to be considereenwwvorking with liquid nitrogen ar
cryosurgery spray gun was reviewed. A web surveg wsed to evaluate the knowledge
dermatolgists. IBM SPSS Statistics was used to analyzedbats, descriptive statistical analy
and Independent Samples T Test was applied (ps@a8xonsidered as statistically significe
Results

28 Latvian dermatologists participated in the surv®vel 90% of respondents u:
cryosurgery in their work. 100% of them use lignitogen and cryosurgery spray gun. (Tab

Most of therespondents have not read instructions for useyokargery spray gui(Figure 1)

Table 1.Use of cryosurgery, liquid nirogen and cryosurgery spray gun among dermatologis

Yes No
Do you use cryosurgery in your wo 93% (n=26 7% (n=2)
Do you use liquid nitrogen in your wol 93% (n=26 7% (n=2)
Do you use cryosurgery spray gun in your wi 93% (n=26 7% (n=2)

m Have read instructions
for use

= Have not read
instructions for use

Figure 1.Proportion of those who read and did not read the riyosurgery spray gun
instructions for use

80



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Of the 28 respondents, 13 have read the instrigtod 15 have not.
Respondents were asked to rate the truth of 1l@mstaits as “True” or “False”. The

statements as well as their truthfulness can beiseEable 2.

Table 2.Statements included in survey used to evaluate deatologists knowledge

Statement Correct answer and its explanation
1. Gloves, goggles and closed shoesTRUE
should be used when pouring The use of personal protective equipment is manga$pillage
nitrogen from its storage tank into thef liquid nitrogen on the skin, mucous membraneat eyes can
spray gun. result in serious damage. (Brand 2017)
2. In case of nitrogen spillage, room TRUE
ventilation is required. As nitrogen spills and evaporates, its volume iases 694 times,
Although the ambient air contains 78% nitrogenjd&xpansion
in poorly ventilated areas can quickly replace @tydeading to
hypoxaemia. (Morales et al. 2017) According totl& Chemical
Safety and Hazard Investigation Board, between H@P2002,
80 people died of nitrogen-induced asphyxia inWnéed States.
3. To avoid nitrogen leakage, itis | FALSE
advisable to store it in an airtight | When nitrogen is stored, it gradually evaporatesthe pressure

container. in the tank increases. Excessive pressure would bjothe tank,
so neither the storage tank nor the spray gun edrebmetically
sealed.

4. Spray gun must be cooled before FALSE

pouring nitrogen in it. There is no need to cool it down.

5. When using a spray gun, it must bERUE

kept upright. In order for nitrogen to be removed from the spyay, its liquid

part must be located at the bottom, from where discharged
through an outlet pipe.

6. Tilting a filled spray gun by > 45°| FALSE

carries a high risk of a pressure To prevent excessive pressure, each cryotherapgedeas a
explosion. safety valve. It releases excess pressure fromttrtime or when
operating the machine. When the filled cryotherdgyice is
tilted, the pressure initially increases, howetleeg, safety valve
removes excess nitrogen.

7. Hissing sound from the spray gun TRUE

is normal and does not indicate a | The operation of the safety valve produces a hissound.
malfunction of the device.

8. Due to the flammability of FALSE

nitrogen, cryotherapy should not be Nitrogen is an inert gas, it is not flammable.He event of a fire,
performed near an open flame. it can even be used to extinguish the fire.

9. Excessive exposure to nitrogen | FALSE

vapor is associated with the There is no such data.

development of chronic lung

diseases.

10. Exposure of liquid nitrogen to theFALSE
skin is considered teratogenic due toThere is no such data.
its effects on tumor suppressor genes.

When evaluating only one statement, absolutelyealbondents evaluated it correctly. The

range of correct answers for the other nine statésmanges from 21% to 89%. (Figure 2)
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1. Gloves, goggles and closed shoes should be
. - - . 79%
when pouring nitrogen from its storage tank int 21%
the spray gun.
2. In case of nitrogen spillage, room ventilatisn 61%
required. 39%
3. To avoid nitrogen leakage, it is advisable 39%
store it in an airtight container. 61%

4. Spray gun must be cooled before pouri 86%
nitrogen in it. 14%

5. When using a spray gun, it must be kept uprigii I 100%

avoiding tilting. 0%
6. Tilting a filled spray gun by > 45° carries glhi 32%
risk of a pressure explosion. 68%
7. Hissing sound from the spray gun is normal 61%
does not indicate a malfunction of the device. 39%

8. Due to the flammability of nitrogen, cryothera- 21%
should not be performed near an open flame. 79%
9. Excessive exposure to nitrogen vapor is 579
associated with the development of chronic Ium 0

diseases.

10. Exposure of liquid nitrogen to the skin is 899%
considered teratogenic due to its effects on tunF 0

suppressor genes.

0% 20% 40% 60% 80%  100% 120%

E Correct ®m|ncorrect

Figure 2.Percentage of correct and incorrect assessmentssthtements

Individual respondents’ results vary from threereor answers (30%) to nine answers (90%).

The median of the results is six correct answeh& mhode of the results, or the most common

number of correct answers, was six and seven.

The mean of the results is 6.3 (63%) correct arswhkr the group that has read the

instructions for use — 6.4 (64%), in the group that not read the instructions for use — 6.1 (61%).

Result difference between both groups are notssitally significant. (p=0,66) There is also no

statistically significant difference in evaluatiohindividual statements.

Discussion

The lowest results are observed for nitrogen flabihty and explosion hazards. Given this,

it can be assumed that in some aspects dermatisl@geseven too cautious in their work.
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Dermatologists' knowledge of occupational safetpgiiquid nitrogen and spray gun reaches
63% and can be assessed as mediocre. There isl donegprove their knowledge of nitrogen as a
chemical element, as well as of the technical dspefcliquid nitrogen storage, various pressure
control systems and the principles of operatioargbsurgery spray gun.

Realizing that cryotherapy equipment is not alwagsd only by its owner, its manufacturers
may attach to the device sold several instructionsise, which may be passed on to each of its
users. Currently, they can only be downloaded ffem of the manufacturers' websites on the
Internet, but it is recommended that each manufectinake them freely available. Instructions
content must be upgraded, it must better explarptinciples of operation and the consequences of
possible actions.

Discussion of occupational safety in dermatolodgtezl conferences should be considered.
These include issues related not only to cryothetaj also to other manipulations such as lasers
and electrocautery. It is recommended to provideenextensive training during the residency, as
well as in specialist workplaces.

Given the number of respondents included in thisl\stfurther research is needed to refine
the data by expanding the amount of data processed.

Conclusions

The knowledge of dermatologists can be assessethexlocre. There is insufficient
knowledge about the properties of nitrogen as anated element, as well as its storage conditions,
various pressure regulation systems and the ptexipf operation of cryosurgery spray gun. In
order to improve the knowledge, it is recommende@romote the availability of the instructions
for use of the spray gun, to upgrade their contenirpcorporate the issue in conferences related to

dermatology, as well as to perform training in wakplaces of specialists.
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Abstract

Diabetic ketoacidosis and acute pancreatitis in Chdren’s Clinical University Hospital

from 2015 till 2017

Key Wordstype 1 diabetes, diabetic ketoacidosis, acute peatiis, pediatrics
Introduction. Type 1 diabetes and pancreatitis both are commdaagine and exocrine pathologies of the pancreas i
a pediatric population, while their acute preseotet — diabetic ketoacidosis (DKA) and acute pamiitis (AP) —
require a prompt diagnosis and intensive treatnfamthermore, as discussed in literature and rekesiudies, there’s
still space for more research on the interchanggtegionships between DKA and AP.
Aim. The aim of the study was to evaluate and analyzecharacteristics and possible relations betwea€A 8nd AP
in a pediatric population.
Research tasks and methodsA retrospective evaluation of 207 pediatric casestresponding International
Classification of Diseases (ICD-10) codes E10.1 k&8, for the time period of 2015-2017 was caroeidl Statistical
analysis was done usifdicrosoft ExceandIBM SPSS Statistics
Results. Most admission rates in the study group were dugype 1 diabetes with DKA (79,2%). DKA was a
complication both in newly diagnosed (64%) and ldithed type 1 diabetes patients (36%), and tha® awsignificant
correlation between the duration of illness and/ioes DKA episodes (p<0.01). The analysis of ARgdistic criteria
showed the presentation of abdominal pain in 97AR6patients and a correlation between lipase artbramal
imaging results (95,3% versus 75,6%; p<0,01). Thexe a nonspecific as well as marked increasehigcliagnostic
criteria, in pancreatic enzyme levels in type lbdias patients with DKA and these findings wereseiant with
correlation between pH and lipase (p< 0.01).
Conclusions.DKA is an important complication both in newly dragsed and established type 1 diabetes patients,
presenting at different times in the course ofdlsease, and in a number of patients a rise inrpatic enzyme levels
can occur that can be associated with metaboloais. AP has established diagnostic standardisidimg physical,
biochemical and visual diagnostical criteria, thate reaffirmed in this pediatric study group.

Kopsavilkums

Diabetiska ketoacidoze un akits pankreafits Bernu kliniska universitates slimrica

no 2015.1dz 2017. gadam

Atslegvardi: 1. tipa cukura diabts, dialetiska ketoacidoze, aks pankreats, pediatrija
Aktualit ate. 1. tipa cukura diadts un pankredtls aprakstas K bieZkas aizkwga dziedzera endadkro un eksolkno
ddu patolgijas kerna vecura. So slimbu akitie savokli — diatktiska ketoacidoze (DKA) un aits pankreats (AP) —
pediatriskaj prak€ pieprasa steidzamu diagnostiku, diferalttagnostiku un intensu ars&Sanu, turkit attieabas
starp abiem svokliem tiek raksturotasaksavstarpji mairigi lielumi, raisot diskusijas par savstaj mijiedartbu.
Petijuma merkis. Novertet un saldzinat abu akito savoklu — DKA un AP — raksturlielumus un to i€gamo saisbu
pediatriski popukcija.
Pettjuma uzdevumi un metodesRetrospekiza medigniskas dokumericijas izggte — 207 pacientuggtures, atbilstoSi
Starptautisk slimibu klasifikatora (SSK-10) kodiem E10.1 un K85, feika periodu 2015.—2017.gads; igég datu
anaize, izmantojoMicrosoft ExcelunIBM SPSS Statisticsapraksto3s statistikas un koratiju metodes.
Rezultati. 79,2% staciotto gadjumu bija 1.tipa CD pacienti ar DKA, tuil DKA bija gan slimbas pirmreizja
manifesicija, gan komplikcija jau iepriekS diagnostiiem pacientiem, & an tika apstipriata statistiski ticama
saistba starp slinbas ilgumu un DKA epizagn anamizeé (p<0.01). Savukt AP pacientu vid vedergipes bija
slimibas kiniska izpausme 97,7% ggdmu, ka afi apstiprirajas koreficija starp ligizes Tmeni un atldiagnostikas
atradni (95,3%ersus75,6%; p<0,01). 1.tipa CD pacientiem ar DKA tikav&rota aizkuga dziedzera efmu elevicija
gan nespecifisk [imen, gan sasniedzot AP kiomiskos kri€rijus, ka ail apstipririjas saisiba starp abu slithu
diagnostiskajiem krérijiem — pH un li@zi (p< 0.01).
Secirajumi. DKA ir nozimiga komplikicija 1.tipa CD pacientiem dados slimbas periodos, savak nelielam skaitam
pacientu var nasrot af aizkunga dziedzera efimu eleviciju asocicija ar pH, liekot dorat par slimbu savstargjam
attieabam, ietekmi un diferenaldiagnostiku. AP diagnostiskie standarti, kas iegan kinisko ainu, gan biamiskos
un ateldiagnostikas kritrijus, un to nomme apstiprigjas maazk petitaja bernu popuiicija.
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Introduction

Type 1 diabetes and pancreatitis both are commdaceime and exocrine pathologies of the
pancreas in a pediatric population, while theirtaqresentations-diabetic ketoacidosis (DKA) and
acute pancreatitis (AP) — require a prompt diagnasifferential diagnosis and intensive treatment.
(Wolfsdorf et al., 2014) (Parniczky et al., 2018)

Type 1 diabetes is a heterogenous, complex anchichpathology with well documented
acute and long-term complications, marking the afiseas an important public health problem as
described in such terms as a decreased qualityepfeconomic burden, morbidity, mortality and
potentially years of life lost. Taking in accouhettypical age of presentation, meaning childhood
and adolescence, as well as the presence of the aomplication — diabetic ketoacidosis — at
presentation of type 1 diabetes and the chronicseoof the disease, type 1 diabetes is an important
health care problem with ever-changing goals aralleges. (Copenhaver et al, 2017) (Monaghan
et al, 2015)

Acute pancreatitis is an acute inflammation of phacreas with a varied etiology and usually
with a good prognosis in children, but a rise ie thcidence and associated morbidity has been
noted within last decades in the pediatric popaofatilt also should be noted that AP
recommendations in pediatrics are based on consecsoferences and derived from adult
guidelines, presenting the need for more reseaaskdon pediatric population. (Parniczky et al.,
2018) (Abu-El-Haija et al, 2018)

Furthermore, as discussed in literature and reBesitelies, there’s still space for more data
on the interchanging relationships between diabetioacidosis and acute pancreatitis. (Aboulhosn
et al., 2013) (Crain et al, 2010) (Nair et al, 2010
Materials and methods

A retrospective evaluation of 207 pediatric casesresponding International Classification
of Diseases (ICD-10) codes E10.1 and K85, for thee tperiod of 2015-2017 was carried out.
Statistical analysis was done usiMgcrosoft ExcelandIBM SPSS Statistics

Research was performed taking in account the ldwkeoRepublic of Latvia and Helsinki
Declaration. The data collection was anonymousfidential and collected data was used only for
the purposes of this study.

Results

A retrospective evaluation showed that most admissates in the study group were due to
type 1 diabetes with DKA (79,2%). When looking ietall at type 1 diabetes patients with DKA,
the average duration of the disease upon admisgxen2,2 years (min. 0; max. 14). DKA was a
complication both in newly diagnosed (64%) and adse established type 1 diabetes patients

(36%), and, furthermore, there was a significantedation between the duration of illness and
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previous DKA episodes in patient’'s histc(p<0.01). When it comes to biochemical results,

average pHvas 7,2 = 0,1 with glycemia that of 21,7 £ 7,9 mhoRAll patients were positive fc

ketones and met the biochemical criteria for bioadie levels (HCC-std 11,2 + 3,5 mmol/L

HCO3act 7,7+3,9 mmol/L). When looking at the severiy KA episodes, you an see that
33,5% of the patients had mild DKA episode, whi#t — a severe episode with pH below °

(Figure 1).

40
35
30
25

20
15

10

Patients, %

>7.3 7.2-7.29 7.1-7,19 =71

pH levels
Figure 1.The severity of diabetic ketoacidosis episode inpe 1 diabetes patient

The analysis of AP diagnostic criteria showed pregten of abdominal pain in 97,7%
admitted AP patients and reaffirmed tlipase is indeed a more specific biochemical mafke
acute pancreatitis (amylase 806,8 U/L (min. 32,6xn3321,0), eleved>3 times in 59,5% of Al
patients; lipase 2,3256e+98 U/L (min. 10,9, max0&;+100), elevate>3 times« — 95,3%). Data
analysisalso showed a definite correlation between lipasabdominal imaging resu (95,3%
versusr5,6%; p<0,01), as well as lite and cholesterol levels (p<0,05) in AP gr

When comparing both medical emergencies, there avaiatistically significant differenc
between the two regarding admissions to Intenseae Cnit (49,4% DKA patieniversus2,3% AP
patients, p<0,001). Therwere also statistically significant differencestviieen the two groug
regarding such typical signs and symptoms uponeptaton as polyuria, polydipsia, weight lo
wasting and abdominal pain (p<0,0iPearson Chi-Square test) (Figure 2).

One of themore interesting findings showed that there wasrmspecific as well as marki
increase, reaching the diagnostic criteria, in peetec enzyme levels in type 1 diabetes pati
with DKA — amylase and lipase w>3 times higher than normal in 3,3% DKAtients and these
findings were consistent with a correlation betwgsth and lipase levelsp=0,005, p<0.0}
(Figure 3).
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m Acute pancreatitis

B Diabetic ketoacidosis

(p=<0,001)

(p<0,001)

(p=0,039)

(p=0,0071)

Palydipsia
Palyphagia

Weight loss

(p<0,001)

Abdominal pain

Yo
=i e Ll s Uiy
coocoooo
Polyuria (p<0,001) _

FEmesis (p=0,227)

Fatigne

Figure 2.The clinical manifestations — signs and symptoms #n patient groups
with acute pancreatitis and diabetic ketoacidosis

Pancreatic enzyme Reference range %
<100 U/L 88,5

Amylase 100-300 U/L 8,2
>300 U/L 3,3
<60 U/L 91.1

Lipase 60-180 U/L 5,6

>180 U/LL 3.3

Figure 3.Pancreatic enzyme levels in type 1 diabetes patiesnvith DKA

Discussion

As shown in this study, DKA is still a dangerousdical emergency in newly diagnosed ¢
already established type 1 diabetes patients, alithost half of the patient(49,4%) requiring
treatment in Intensive Care Unit and 25% presentuiilp a severe DKA episode. Thus, 1
importance of awareness and timely diagnosis akasealegular and adequate patient care bo
healtheare and familial settings should be emgzed, e.g., the education in recognising the tyy
signs and symptoms of type 1 diabetes and [

Meanwhile, this study shows that the suggestedmeuendations for diagnosing pediai
pancreatitis, that are based on consensus conéramd have beeterived from adult guideline:
work well also in the less researched pediatricupadpn. Furthermore, based on the fol
correlation, this study also suggests that totalledterol level testing should be considerec
children with AP.
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Exploring the relationships between the two mederakrgencies, it should be noted that the
severity of one acute state can cause complicategerding the other. As shown in this study, the
pathology of endocrine pancreas — DKA — can algminthe exocrine part of the pancreas, causing
a rise in pancreatic enzymes and exacerbating wietabsorder.

Conclusions

This study shows th&KA is an important complication both in newly dragsed and already
established type 1 diabetes patients, presentitigtypical symptoms and signs at different times
in the course of the disease.

Meanwhile, AP has well-established diagnostic stat€] including physical, biochemical
and visual diagnostical criteria, that were reafed in this study group, showing that these cateri
work well also in the less researched pediatricupaton.

When researching the interchanging relationshipwdsen the two pathologies, the statistical
analysis showed a rise in pancreatic enzyme levetsiabetic patients, and, furthermore, these
changes correlated with metabolic acidosis, thughasizing the urgency of timely diagnosis and

treatment.
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Abstract

Correlation between tumor marker levels and PET/CTfindings in patients with breast cancer
Key Words:PET/CT, breast cancer, tumor marker, CEA, CA15-3
Objectives: In breast cancer patients tumor markéexcinoembryonic Antigen(CEA) and Cancer Antigen (CA)
15-3 can help monitor the disease, however, thes&ers lack sensitivity and specificity. It is knowhat continuous
analysis and other examinations may lead to unwlaatxiety and therefore decrease quality of lifetfee patient.
Thus, the aim of this study was to clarify whatretation do tumor markers CEA and CA 15-3 have Wliorine-18
fluorodeoxyglucose'fF-FDG) Positron Emission Tomography/Computed Toraplyy (PET/CT) findings in patients
with breast cancer.
Materials and Methods This retrospective study took place in Riga StradJniversity Nuclear Medicine Clinic from
March of 2016 until June of 2019. Adult patientghnistologically proven breast cancer who hadetksheir tumor
marker levels and later underwent a PET/CT examinatere included in this study. The patient hist®rlaboratory
results and PET/CT reports were analysed.
Results: Out of 67 women with the median age of 53 yeaHT/CT positive patients CEA median was 1.99 ng/mL
and CA 15-3 median was 23.40 U/mL, but in PET/C@ative patients — 0.70 ng/mL and 15.00 U/mL, reSpely
(CEA p=0.011, CA 15-3 p=0.005). Both CEA and CA 35were higher in patients with PET/CT positive bone
metastases (CEA 5.35 ng/mL, CA 15-3 58.00 U/mLnthmpatients without bone metastases (CEA 1.0vhgCA
15-3 16.15 U/mL) (CEA p=0.005, CA 15-3 p=0.001).tlBanarkers were also higher in patients with otbetra
nodular metastases (CEA 2.48 ng/mL, CA 15-3 49.30L) when compared to patients without other exipaular
metastases (CEA 1.06 ng/mL, CA 15-3 17.29 U/mL) AGE0.017, CA 15-3 p=0.013). Only CA 15-3 was higire
patients with lymph node involvement (26.10 U/moypared to patients with PET/CT negative lymph sodé.60
U/mL) (p=0.025). Furthermore, median CA 15-3 levadpt increasing with a higher number of metastases
Conclusions:Higher CEA and CA 15-3 levels correlate with aipes PET/CT result, PET/CT positive bone and other
extra nodular metastases, but only CA 15-3 levdligher in patients with lymph node metastasesamihcreasing
number of metastases. Tumor marker levels witHfereace range do not exclude a positive PET/CT.

Kopsavilkums

Korelacija starp audzeju markieru Iimeni un PET/DT atradni pacientiem ar kriits vezi
Atslegvardi: PET/CT, kiits \ezis, audzju markieri, CEA, CA15-3
levads: Krits eza pacientiem audp maikieri Carcinoembryonic Antigen(CEA) and Cancer Antigen (CA) 15-3
var pafdzet monitogt slimibu, bet Siem méferiem tiikst juibas un specifites. Ir zimms, ka anaku atkirtoSana un
dazdi izmekkjumi var pacientiem rad trauksmi un samazih dzves kvaliiti, 11dz ar to § pétijuma nerkis bija
noskaidrot, Kda sakaba ir audzju makieru menim un Pozitronu Emisijas Tomagjjas/Datortomogifijas
(PET/DT) atradnei pacientiem ariks \€zi.
Materiali un metodes: Sis bija retrospekis Etijums, kas notika ®Rjas Stradia Universiites Nukl@ras Medianas
Klinika par laika posmu no 2016. gada mart 12019. gadatpijam. Rtijjuma tika ieKauti pilngadgi pacienti ar
histologiski pieraditu krits \ezi, kam bija noteikti audgu maikieri un kuri \elak veica PET/DT izmekjumu. Tika
anali£tas So pacientuggtures, an@tu rezuliti un PET/DT apraksti.
Rezultati: No 67 sievietm ar vecuma mediiu 53 gadi PET/DT poiitiem pacientiem CEA meidtia bija 1.99 ng/mL
un CA 15-3 medina bija 23.40 U/mL, bet PET/DT negaém pacientiem — 0.70 ng/mL un 15.00 U/mL respeékt
(CEA p=0.011, CA 15-3 p=0.005). Gan CEA, gan CA3lbmenis bija auggks pacientiem ar PET/DT pomitm
kaulu metagizem (CEA 5.35 ng/mL, CA 15-3 58.00 U/mL) riepacientiem, kuriemaslu metastzu nebija (CEA 1.07
ng/mL, CA 15-3 16.15 U/mL) (CEA p=0.005, CA 15-3(601). Tapat abu mdigeru imenis bija augaks pacientiem
ar ciam arpus-limfmezglu metastem (CEA 2.48 ng/mL, CA 15-3 49.30 U/mL) riegacientiem bezrpus-limfmezglu
metasizém (CEA 1.06 ng/mL, CA 15-3 17.29 U/mL) (CEA p=0.0XCA 15-3 p=0.013). Tikai CA 15-3rhenis bija
augsiks pacientiem ar limfmezglu metagtm neki pacientiem ar PET/DT negaiem limfmezgliem (26.10 U/mL un
15.60 U/mL) (p=0.025),%ar ta [imenis pieauga, palielinoties metst skaitam.
Secirajumi: Augstiks audzju maikieru CEA un CA 15-3imenis kored ar pozitvu PET/DT atradni, PET/DT
pozitvam kaulu un cé&m arpus-limfmezglu metastem, bet tikai CA 15-3 imenis ir augdks pacientiem ar
limfmezglu metagizeém un liekku metastzu skaitu. Norrils audZju makieru imenis neiz€ldz pozitva PET/DT
IeS[Eju.
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Introduction

Breast cancer now is the most common female malighan the world and is the primary
cause of death among women globally (Benson 20f2)atvia approximately 1,000 women get
diagnosed with breast cancer annually, and arodn@0D women live with the diagnosis (SPKC
2010-2017). This is a great burden for women thérmasegas well as the national health system,
which demands optimal disease management (Ben8ag&).2At the moment the main methods for
first diagnosis and follow up are imaging examioas and pathology. Additionally, tumor markers
can play an important role in the diagnosis, maomtp and prognosis of the disease (Wang, 2017).
The most useful serum tumor markers in patient$ Witeast cancer have been proved to be
Carcinoembryonic Antigen (CEA) and Cancer Antigein3L(CA 15-3). Although steadily rising
CEA may be the first sign of cancer recurrencerafiteatment, the average time from CEA
elevation to clinical recurrence is about 5 mongexial determination of CEA and CA 15-3 may be
beneficial in monitoring the response to therapg fom early detection of recurrence or metastasis,
butthe main disadvantages of these markers are las&rtivity for low-volume disease and lack
of specificity. So, they are of no value in eitlsereening or diagnosing early disease (Kabel 2017).
In the last decades, in addition to conventionagmg techniques, Fluorine-18 fluorodeoxyglucose
(18F-FDG) Positron Emission Tomography/Computed dgraphy (PET/CT) has shown a relevant
impact in the detection and management of breastecaecurrence in doubtful cases when tumor
markers are increasing and traditional imaging washare conflicting (Piva 2017).

Thus, the aim of this study was to clarify whatretation do tumor markers CEA and CA 15-
3 have with 18F-FDG PET/CT findings in patientshaireast cancer.
Materials and Methods

This was a retrospective study that was conduatedRiga Stradins University Nuclear
Medicine Clinic. Adult patients with histologicallyroven breast cancer who had had their tumor
marker levels tested and later underwent a PETM@meation from March of 2016 until June of
2019 were included in the study. A patient wasudel if she was tested for at least one of the
following tumor markers — CEA, CA 15-3; other tunmoarkers were not investigated in this study.
The patient histories, laboratory results and PHT/@ports were analysed. Patients with
inconclusive PET/CT findings and patients who hheirt tumor markers tested more than two
months before the PET/CT examination were exclddaa this study. Positive PET/CT findings
were not proven as metastases with biopsy. Inadelgsels of tumor markers were considered if
CEA was greater than 5 ng/mL and/or CA 15-3 wastgrethan 25 U/mL (Shao, 2015). For the
purpose of managing the statistical analysis, ifH&gylaboratory the level of CEA was given as <0.5
ng/mL, it was considered as 0.5 ng/mL.
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Statistical analysis was performed with SPSS Sizianalysing software. Chi — square tests
were used for categorical variables. Statisticghificance was considered with probability value
p<0.05.

Results

Together 67 patients were included, all of them worwith the median age of 53 years (IQR
45-63). 10% (7) women had stage 1, 13% (9) womstage 2, 34% (23) women — stage 3, 4% (3)
women — stage 4 cancer, and 37% (25) patients alichave the cancer stage mentioned in the
history records. 59 women had both tumor markesgete 7 had only CA15-3, 1 had only CEA
tested. PET/CT was positive in 64% (43), negative86% (24) of cases. Only 25 women had
increased tumor markers — for 3 only CEA, for 14yo@GA 15-3 and for 8 both markers were

increased. Association between the marker levaelslam PET/CT result is shown in Table 1.

Table 1.Distribution of increased tumor markers and PET/CT results

Increased CEA Increased CA 15-3 Increased both
PET/CT Positive 3 (100%) 14 (100%) 6 (75%)
PET/CT Negative 0 (0%) 0 (0%) 2 (25%)

As shown in Figures 1 and 2, in PET/CT positivaqras CEA median was 1.99 ng/mL and
CA 15-3 median was 23.40 U/mL, but in PET/CT negapatients — 0.70 ng/mL and 15.00 U/mL,
respectively (CEA p=0.011, CA 15-3 p=0.005) Heral darther in this paper if a result is
considered as statistically significant, it is nedlby a yellow star.

2,5

1,5

NG/ML

0,5

PET/CT positive PET/CT negative

Figure 1.CEA levels according to PET/CT outcome
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Figure 2.Ca 15-3 levels according to PET/CT outcome

Both CEA and CA 15-3 were higher in patients WithiTRCT positive bone metastases (CEA
5.35 ng/mL, CA 15-3 58.00 U/mL) than in patientsheut bone metastases (CEA 1.07 ng/mL, CA
15-3 16.15 U/mL) (CEA p=0.005, CA 15-3 p=0.001).tBanarkers were also higher in patients
with other PET/CT positive extra nodular metasta€&SA 2.48 ng/mL, CA 15-3 49.30 U/mL)
when compared to patients without other extra rexdoletastases (CEA 1.06 ng/mL, CA 15-3
17.29 U/mL) (CEA p=0.017, CA 15-3 p=0.013). Only @B-3 was higher in patients with lymph
node involvement (26.10 U/mL) compared to patiemts PET/CT negative lymph nodes (15.60
U/mL) (p=0.025) (Figures 3 and 4).
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Figure 3.CEA level correlation with the location of PET/CT positive metastases
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Figure 4.Ca 15-3 level correlation with the location of PEICT positive metastases

Furthermore, median CA 15-3 levels increased inieptst with a higher number of
metastases: 12.40 U/mL in monometastatic, 21.10 LUim oligometastatic, 55.40 U/mL in
polymetastatic disease (p=0.001) (Figure 5). Inl&&bit is visible that also CEA level increased
with the number of metastases, but the result vedstcally insignificant with the p=0.09.
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Figure 5.CA 15-3 level correlation with the number of metatases

Table 2.CEA and CA 15-3 level according to the number of ntastases

1 2-4 5
CEA (p=0.09) 1.50 1.70 2.34
CA15-3 (p=0.001) 12.4 21.1 55.4
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Discussion

Our study found several correlations between tumarker CEA and CA 15-3 levels and the
findings of PET/CT in patients with breast cané€arst of all, the higher the markers, the higher th
probability of a PET/CT being positive. It has beeported that CA15-3 blood levels >60 U/mL
were always associated with positive a PET/CT, evaiA15-3 blood levels <50 U/mL were always
associated with a negative one (Evangelista, 2G#t), CEA concentrations greater than Qi
are associated with high probability of subclininatastases (Hirata, 2014). Our results differed —
patients with much lower marker levels had posifREET/CTs, and some patients with very high
levels had a negative result. The abnormally higinkers could be explained by, for example, vast
micrometastases that are not yet detectable on PETPET/CT negative macrometastases, or
immune system dysregulation, due to cancer theoamgher factors. Relatively low marker levels
with a positive PET/CT result, however, could ba@y explained by the fact that the metastases
found by PET/CT were not proved as such by biopay could in fact be false positive. Another
explanation could be that the particular type ofoem did not produce these tumor markers. We can
expect that taking into account the molecular aistblogical breast cancer types in future studies
could at least partly explain these incompatileiti

To continue, both CEA and CA 15-3 were higher itiggas with bone or other extra nodular
metastases than in patients with no such metast@sdg CA 15-3 showed the same pattern for
lymph node metastases. The highest levels of baitkens were in patients with bone metastases.
Furthermore, CA 15-3 also showed a correlation betwincreasing marker levels and the number
of metastases. Research has shown conflictingtsealbut whether CEA or CA 15-3 have better
sensitivity and specificity for detecting breashcar metastases, but it is clear, that the beattses
are when testing and analysing both of them (Ba2xi4). Our results support this statement, and
moreover we can add, that when only CA 15-3 isaased, we might initially think about lymph
node metastases, rather than other organ involvemen

What is interesting about the results we gathasethat “higher levels” of tumor markers do
not necessarily mean “increased” tumor marker veEbr example, the median CEA level for
positive extra nodal metastases was 2.48 ng/mLchwiki considered in the reference range, and the
median CA 15-3 level for positive lymph node medast was 26.10 U/mL, which is only slightly
above the norm. To continue, we must look at tioetfaat research suggests different cut-off values
for different purposes (Li, 2018). Therefore, tunnaarker levels inside the reference range do not
exclude the possibility of a positive PET/CT.
Conclusions

Higher CEA and CA 15-3 levels correlate with a pwesi PET/CT result, PET/CT positive

bone and other extra nodular metastases, but oflf3=3 is higher in patients with lymph node
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metastases and an increasing number of metastasasr marker levels within reference range do
not exclude a positive PET/CT.
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Abstract

Patient Assessment with COPD Exacerbation in RAKU$lospital “Gailezers”
Key Words:COPD, exacerbation, treatment
Introduction: COPD exacerbation accelerate the loss of lungtimcCOPD progression, which in turn causes the
decline of physical activities, reduces the quadityife, and increases the risk of death, exadérba also increase the
proportion of health care costs attributable to ©OP
Aim: To assess the patient treatment with COPD exatienband compare the findings with world-wide exesp
guidelines and practices.
Methods: The study included 120 patients who had beenddeat Riga East Clinical University Hospital “Geders”
who were diagnosed with an exacerbation of and @ been hospitalized for at least 1 day.
Results: A total of 120 patients were analysed, of which8%0 (n = 85) were hospitalized in the pulmonary dyar
16.7% (n = 20) were placed in the internal medieiaed and 12.5% (n = 15) in another profile warde Rverage time
spent by patients in the hospital regardless otkwhiard the patient was hospitalized to was 7.5 ¢a)3.56).
Conclusions:Applied treatment and its duration was in linehwtite guidelines and foreign research data. Theagee
time spent by patients in the hospital regardldsstoch ward the patient was hospitalized to wés days. In many
cases, medical documentation had incomplete recowations.

Kopsavilkums

Pacientu nowrt ejums ar HOPS paasirajumu RAKUS slimnica “Gailezers”
Atslegvardi: HOPS, uzliesmojumarsteSana
levads:. HOPS uzliesmojums ptiina plausu funkciju samazganos, HOPS progreganu kas savakt izraisa fizisku
aktivitaSu samazi#Sanos, samazina ®es kvaliiti un palielina @aves risku, uzliesmojumi palielina Taveseibas
apripes izmaksu proporciju kas ir attietina uz HOPS.
Merkis: Novertét pacientuarsttSanu ar HOPS uzliesmojumu unidalnat iegitus datus ar pasa&ulpiepemtaim
vadlinijam un praksi.
Metodes: Petijuma ieklauti 120 pacienti, kadrsttjas RAKUS “Galezers” staciofra un kuriem izrakgt no slimncas
fikseéta HOPS uzliesmojuma diagnoze un Kustjusies slimiica vismaz 1 gultas dienu.
Rezultati: Kopung petijjuma tika analizti 120 pacienti no tiem 70,8% (n=85) tika sta@impulmonolgijas nodéa,
16,7%(n=20) tika staciati ieksigo slintbu nodda un 12,5% (n=15) cita profila notda Vidgjais pacientu uzt@8anas
laiks noddas neatkagi no & kura nodda pacients tika staci@ts bija 7,5 dienas (x 3,56).
Secirajumi: PielietotaarsttSana un tas ilgums bija atbilstoSs waiim unarzemju @tnieciskajiem datiem. Vigais
uzturSaras ilgums noda bija 7,5 dienas. Daudzos gamnos izrakstos bija nepilgas rekomeritijas.

Introduction

Chronic Obstructive Pulmonary Disease (COPD) isommon, preventable and treatable
disease that is characterized by persistent réspiraymptoms and airflow limitation that is due to
airway and/or alveolar abnormalities usually causggignificant exposure to noxious particles or
gases and influenced by host factors including abhablung development (GOLD 2017).

Chronic obstructive pulmonary disease (COPD) isagompublic health problem. COPD is
one of the main causes of mortality and morbidityhie world. It has been projected that the global
COPD burden will increase in the coming decades, tduthe continued exposure of COPD risk
factors and the aging of the overall population ((®2017).

The relentless decline in lung function that chemazes COPD is associated with progressive

symptoms and functional impairment, with susceptybito respiratory infections called
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‘exacerbations’. Exacerbations are responsiblerfoch of the morbidity and mortality. COPD has
a significant impact on quality of life for thoseihg with the condition, and on local economies fo
those affected, those caring for the affected agadth services (S.A. Quaderi 2018).

Acute exacerbations of COPD are characterised celiyi by symptoms of worsening
dyspnoea, cough, sputum production and sputum grural as well as by worsening of airflow
obstruction.

Exacerbations may be associated with acute virbhoterial airway infections, or may occur
independently of infection (A.S. Oliveiraa 2017).

COPD exacerbation accelerate the loss of lung mcCOPD progression, which in turn
causes the decline of physical activities, reddbesyuality of life, and increases the risk of tieat
exacerbations also increase the proportion of healte costs attributable to COPD (GOLD 2017).

Exacerbations of chronic obstructive pulmonary ase are now recognized to be an
important cause of the considerable morbidity aruttatity associated with COPD (Alberto Papi
2006)

Aim

To assess the quality and safety of the treatmentchronic obstructive pulmonary
exacerbations, to analyze the treatment and recowlatiens given to patients with worldwide
excepted guidelines and practices, and to idesyiffemic mistakes in the care of these patients in
an interdisciplinary in-patient care unit.

Study design: The study is retrospective, quantgatiescriptive case series analysis.
Objectives
1. Find and collect literature data on COPD exaat#ohs.

2. To conduct medical research and analysis oéipesti

3. Compare the findings with world-wide exceptedtiglines and practices.

4. To make conclusions and to propose possibldigntufor improving the quality of treatment
for COPD exacerbation.

Materials and methods

The study included 120 patients who had been uleateRiga East Clinical University
Hospital “Galezers” who were diagnosed with an exacerbationhodrac obstructive pulmonary
disease diagnosed in a hospital (diagnostic cod€Df10 classification list J44.0-J44.9) and who
have been hospitalized for at least 1 day. Theystaumhlysed patient’s history forms, carried out
examinations, and extracts from the hospital disghgpapers, the data were collected in the
registration form (see 1. appendix), this form watended for registration, processing and for
further analysis of clinical data, further procegsof data was carried out with Microsoft Excel and
IBM SPSS Statistics 23.0 software.
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Results

A total of 120 patients were analysed, of which8%8.(n = 85) were hospitalized in the
pulmonary ward, 16.7% (n = 20) were placed in titernal medicine ward and 12.5% (n = 15) in
another profile ward. The average time spent biept in the hospital regardless of which ward
the patient was hospitalized to was 7.5 days (8)3(®inimum number of days was 1, maximum
number of days 19).

Out of 120 cases, 13.3% (n = 16) had B group aaugrb the GOLD guidelines, 12.5%
(n =15) had Group C, 29.2% (n = 35) Group D, in 38 (n = 44) of cases there were no
information regarding the COPD group, one (0.8%ijeph was assigned mixed COPD-asthma
phenotype (FEY before bronchodilatation was 72% after bronchaodiian 82.5) and 9 (7.5%)
patients were diagnosed with COPD for the firsetim

Out of all patients, 42 (35%) received oral antibaal therapy, with a median duration of
antibacterial therapy of 5.88 days (+ 2.1), witmaimum of two days of antibiotic use and a
maximum of 11 days. Of the 42 patients who receiaptibiotics, 18 (42.9%) patients received
penicillin group antibiotics, 13 (31%) patients eaed cephalosporin group antibiotics, and 11
(26.2%) received tetracycline group antibioticsxglrycline).

Of the 120 analyzed patients, 9 (7.5%) of themrader smoked, 26 (21.7%) had previously
smoked, 31 (25.8%) were active smokers, and in £8%] cases there was no information
regarding their smoking status. And so, of the 8es (patients who were active smokers and the
patients whose smoking status was unknown), onlyati@nts were recommended to stop smoking.
Analysis of the data showed that there was no lative between the length of smoking and the
length of stay in the hospital.

When analyzing the discharge recommendations 13% %) patients were advised to stop
smoking. In only 17 (14%) cases, the discharge nsapentained a recommendation for influenza
and pneumococcal vaccination, in one case onlympeaccal vaccine was mentioned, and in the
102 (84.3) cases no recommendations for vaccinatene mentioned. Long-term oxygen therapy
was recommended in 24 (19.8%) patients. Howeveng-krting bronchodilators were
recommended in 90.1% (n = 109) of cases.

Discussion

One of the main risk factors for the developmenC&fPD is smoking (C. Terzanova 2017),
therefore it is important to find out the patieatsoking history, unfortunately out of 120 analyzed
patients 54 (45%) patients had no information reigar their history of smoking, there may be
several explanations, such as this information alatsined but was not reflected in the medical
history or patients were reluctant to share thisrmation and thus this information could not be

reflected it in their medical histories.
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Smoking cessation has the greatest capacity toeinfle the natural history of COPD. If
effective resources and time are dedicated to smyjod@ssation, long-term quit success rates of up
to 25% can be achieved. Besides individual appresth smoking cessation, legislative smoking
bans are effective in increasing quit rates andaed) harm from second-hand smoke exposure. (D
E O’Donnell 2005)

Assessing the correlation between smoking duradiosh length of stay, no correlation was
found in the analysis of our data, though in simitaeign studies on the effects of smoking, result
show that positive smoking status was associaté stiorter hospital stays, one of the reasons is
that such patients have greater symptom toleraradwiga A. 2017). In addition, the desire to be
discharged from hospital may be exacerbated bytiaddl motivating factors, such as the desire to
smoke and thus such patients are being more aatisteare mobilizing earlier than non-smokers,
subsequentially shortening their length of staghenhospital (Jadwiga A. 2017).

Awareness campaigns and health programs have thatja to revolutionize the diagnosis
and management of COPD and COPD exacerbationspumngr quality of life and health service
cost and burden (S.A. Quaderi 2018).

Conclusions

Applied treatment and its duration was in line witle guidelines and foreign research data.
The average time spent by patients in the hospéghrdless of which ward the patient was
hospitalized to was 7.5 days, the average durati@tay in the pulmonology ward was the shortest
(7 days). In comparisment to other EU countriesaberage time spent by patients in the hospital
with the COPD exacerbation is 8.7 days (J. Vestld®82 In many cases, the medical
documentation did not mention patient's smokingustaand when initiating oxygen therapy, either
the type or the speed wasn’'t mentioned.

Of the 120 analyzed patients, 9 (7.5%) of themader smoked, 26 (21.7%) had previously
smoked, 31 (25.8%) were active smokers, and in £%] cases there were no information
regarding their smoking status. And so, of the 8Ses (patients who were active smokers +
patients whose smoking status was unknown), onlyati@nts were recommended to stop smoking.

Regarding the recommendations for vaccinationniy @7 (14%) cases, the discharge papers
contained information regarding recommendationiffluenza and pneumococcal vaccination, in
one case only pneumococcal vaccine was mentioned, ia the 102 (84.3%) cases no
recommendations for vaccination were mentioned. tMadients with COPD exacerbation, the
diagnosis and the COPD group was identified in atamace with the GOLD guidelines, which is
considered to be the gold standard, as it allowas&ess the patient's symptoms and the risk of

future exacerbations.
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Abstract
Adenoid volume, allergy and gastroesophageal refludisease — potentially influencing factors of

the outcome of adenotomy
Key Words:adenoids, adenotomy, allergy, gastroesophagealxefisease
Introduction. The purpose of the study was to assess the ouscofmadenotomy by preoperative and postoperative
guestionnaire and to investigate the impact ofg@jl@nd gastroesophageal reflux disease (GERDhewrfficiency of
the operation.
Material and Methods. The study was carried out in the preoperativeaoyerative and postoperative stages. During
preoperative and postoperative stages parentd fillehe questionnaires. Intraoperatively adenissue volume were
evaluated. Associations between adenoid volumergidls and signs of GERD were assessed.
Results. Mean adenoid tissue volume was 2.31 + 1.41 ml, witlume variety from 0.50 to 8.00 ml. Between mean
adenoid volume (ml) and allergies or signs of GER® statistically significant difference or statistily high
correlation was found. Statistically significantfeience (P, = 0.0132) and moderate association (Eta = 0.65) was
found between mean adenoid volume in combinatidh allergy and signs of GERD.
Discussion.The volume of adenoid tissue has no statisticatipificant correlation with clinical improvemerniter the
surgery, but it is associated with combinationsyrhptoms of GERD and allergy. We suggest an evialuatf GERD
in children younger than three years. Children wattenoids should be tested for allergy. If thoseealies are
suspected, we should examine the patient andtiveat before an operation.

Kopsavilkums

Adenaidu lielums, alergijas un gastroezofag@la atvilpa slimiba — adenotomijas rezuliitus

potenciali ietekmgjosi faktori

Atslegvardi: adenadi, adenotomija, algjijas, gastroezofagea refluksa slintba
levads. Petijums izstidats ar narki, lai, pirmkart, noertétu adenotomijas rezaklus, izmantojot pirmsopacijas un
pecopehcijas anketas, un, o#ik, izpetitu alegiju un gastroezofagéa refluksa slinmbas (GERS) ietekmi uz
pecopeacijas rezulitiem.
Materiali un metodes.P&tijums tika veikts pirmsopecijas, intraoperatas un @copeacijas etapos. Pirmsopijas
un pEcopeicijas etap pacientu veaki aizpildija aptaujas anketas. Intraop@ratetam tika noertets adenala lielums
(ml). Tika analiztas asodicijas starp adendu lielumu, alegiju un GERS paimem.
Rezultati. Vidgjais adentdu lielums bija 2,31 + 1,41 ml, diapazono 0,501dz 8,00 ml. Starp viglo adenadu lielumu
(ml) un alegiju vai GERS paunem statistiski nounigas atkiribas vai statistiski augstas kam)as netika atrastas.
Statistiski nommiga atgiriba (P, = 0,0132) un ®rena saisba (Eta = 0,65) tika konstda starp vidjo adendda
lielumu un alegiju, GERS pammju kombiracijam.
Secirajumi. Adenadu lielumam nav statistiski norigas koreicijas ar kinisko uzlaboSanosep opeécijas. Adenadu
lielumam ir saigba ar GERS un algiju simptomu kombiacijam. letei@ms iz\ertét GERS lgrniem, kas jauiiki par
trim gadiem. Brniem ar diagnostitiem adentdiem aveic alegiju diferencildiagnostika. Ja ir aizdomas par GERS
un / vai alegiju, pacients irjizmekEk un, ja nepiecieSamaysik arstSana pirms adenotomijas veikSanas.

Introduction

The lymphoid tissue that circles the pharynx idemively defined as the Waldeyer’s ring. It
serves as a defence against such antigens as esaiod allergens (Ameli et al., 2013). The
pharyngeal tonsil is situated in the roof of thmopharynx. Enlarged pharyngeal tonsil is called
adenoid (Tank & Grant, 2012, Applegate, 2011).
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Adenoid is a common cause of upper airway obswnati children (Aydin et al., 2014). As a
part of the nasopharyngeal lymphoid tissue, magdgstituted by B-cell (50-65%) and T-cell
(40%) lymphocytes, pharyngeal tonsil normally pd®s resistance against upper respiratory tract
infections (Ameli et al., 2013, Evcimik et al., Z)1 The precise mechanism of how lymphocyte
stimulation and proliferation occurs has yet toidentified (Stapleton & Brodsky, 2008). Chronic
stimulation with a pathogenic bacteria, chronictbaal infection, allergic episodes and smoke
exposure can enlarge pharyngeal tonsil (Keles gt 28105). As a consequence of chronic
stimulation, the adenoids may enlarge so that thay fill the space of rhinopharynx, interfering
with the passage of the nasal airflow, obstructiregEustachian tube, and blocking the clearance of
the nasal mucus (Ameli et al., 2013). Adenoids canse symptoms like nose congestion, sleep
disturbed breathing, snoring, obstructive sleepeapf©SA), recurrent or persistent otitis media,
nasal speech (Ameli et al., 2013, Aydin et al.,405uch symptoms can also be present among
children with allergic diseases and gastroesophagélax disease (GERD) (Aydin et al., 2014,
Evcimik et al., 2015, Modrzynski & Zawisza, 2007he primary or absolute indication for
adenotomy (surgical removal of enlarged pharyngwail) is adenoid, with resultant upper airway
obstruction or OSA (Gigante, 2005). Otitis mediad amcurrent or chronic rhinosinusitis or
adenoiditis are relative indications for adenotqDgrrow & Siemens, 2002).

Allergic rhinitis (AR) is frequently associated Wwitrelevant comorbidities, including other
allergies, rhinosinusitis, recurrent respiratorfeations, otitis media, and adenoids (Ameli et al.,
2014). In some studies, the possible correlatiawéen allergic rhinitis and adenoid size has been
investigated and reported a positive associatitwden the two disorders (Modrzynski & Zawisza,
2007, Huang & Giannoni, 2001, Said et al., 2012 &iMion, 2010). On the contrast, another
study reported that adenoids, visualized and medsiuring endoscopy, is not associated with AR,
whereas large turbinates may be associated with agenoids (Ameli et al., 2013).

Recent studies have shown the association betwksmoms and GERD (Aydin et al., 2014).
Chronic sinusitis, chronic rhinitis, otitis mediathveffusion, and laryngeal disorders have all been
studied with possible etiologic links to GERD (S&pn & Brodsky, 2008). Carr et al. (2001)
studied the incidence of reflux in children undengoadenotomy and found that 88% of the
children aged one year or less and 32% older tharyear had GERD. Medical treatment of GERD
might obviate the need for adenoid surgery (Caal.eR001, Igbal et al., 2012).

Adenotomy is the most frequently performed operaiio Otolaryngologic Department of
Children Clinical University Hospital (CCUH) in Rag Latvia. Since the results of the operation are
not studied yet, this research work is devoted&oexploration of the efficiency of adenotomy and
its influencing comorbidities — allergy and GERD.
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The aim of the study was to assess the outcomeadehotomy by preoperative and
postoperative questionnaire and to investigatarntpact of allergy and GERD on the efficiency of
the operation.

Research objectives:

1) To assess the volume of the adenoid during ddemo

2) To compare the volume of the adenoid with theesty of clinical symptoms caused by
adenoid, allergy and/or GERD.

3) To evaluate the efficiency of adenotomy usimggastionnaire before and after the operation.

4) To analyse and compare the preoperative fadhats potentially influence the outcome of
adenotomy.

Materials and Methods

Cross-sectional study was performed analyzing p&tien Riga’s CCUH who underwent
adenotomy by conventional curettage technique fidavember 2015 till January 2017. The
research protocol was previously approved by theicBt Committee of the Riga Stradins
University (#50/2015). The study was carried out thre preoperative, intraoperative and
postoperative stages. During preoperative and pesitive stages parents filled in the
guestionnaires. The preoperative questionnaireagued questions about symptoms caused by the
adenoid enlargement (especially breathing distubs)y signs of GERD and allergies, used
medications. The postoperative questionnaire coathguestions about the postoperative period,
breathing disturbances and, if present, the degfe¢rouble breathing. In preoperative and
intraoperative stages 196 children took part dutivegyday of operation at CCUH. In postoperative
stage 79 children took part by visiting CCUH ENTt-patient clinic 1-3 months after adenotomy.
Exclusion criteria were impaired palatal functiongurological or neuro-muscular abnormalities,
syndromic abnormalities. Intraoperatively adenoissuite volume, adenoid relations to other
structures, and inferior nasal concha was evalu#ddnoid tissue volume was measured after the
surgery by placing adenoid tissue in the cylindéthwhe water. Adenoid tissue volume was
equivalent to the amount of water that was pushed o

Statistical analysis of data was performed using IBPSS v. 23.0. Mean values and standard
deviation in this study had a confidence intervia%%. Difference between two nominal groups
was established using criteria or Fishers’s exact test. Statisticallgnsiicant difference between
groups was proven if,P< 0.05. Difference between groups comparing thegan values was
performed by one-way ANOVA. The result was stataty significant if R < 0.05. Etai) value
was used to analyse the correlation between nonaindl numeric data. It represents level of
association: 0-0.2 — very weak; 0.2-0.4 — weak:-@A — moderate; 0.7-0.9 — strong; >0.9 —

extremely strong; 1 — perfect.
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Results
1. Results of preoperative, intraoperative stacs of the research

The age of the patients varied from 24 to 204 m@niline average age was 62.78 + 2¢
months. Before surgery 26.02% (n=51) of patientseweasing medications, of whom 10.71
(n=21) used more than one medication. Most fredyeosed medication was intrana
corticosteroids (Figure 1). A nasal spray of mometa furoas (50 mcg/dose) was the n

frequently used.
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Figure 1.Distribution of medication used before adenotom

Before surgery nose breathing problems were preige89.23% (n=174) of the patier

(Figure 2).
m With breathing problems m Without breathing problems
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Figure 2 Breathing problems before and after surger

Breathing disturbance during sleep (apnea, wheeaimgissing) was present in 97.3°

(n=183) of patients. More than one disturbawaspresent in 30.01% (n=55) of patiel
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Daytime breathing problem (breathing through theuthploud breathing, nasal \ce) was
present also in 97.37% (n=183) of patients (Fi)reMore than one daytime breathing proble
were present in 25.68% (n=47) of patients. Meamaidetissue volume was 2.31 + 1.41 ml, w

volume variety from 0.50 to 8.00 ml with normaltdisution (KolmogorovSmirnov test

¥ Breathing through the mouth # Loud nasal breathing
90.00 = Nasal voice Without breathing problems / Do not know
80.00 ‘
\:.: 70.00
. 60.00
o
5 50.00
= 40.00
g
& 30.00 ‘ ‘
R 20,00 |
10.00
0.00
Among all the patients Among patients who were taking
medications

Figure 3 Breathing disturbances during daytime

Between the adenoid volume (ml) and breathing thsiuces during sleep or dayti, no
statistically significant difference or statistilyahigh correlation was foun

The study contained 163 (83.16%) children with at leas¢ GERD sign (Figure 4) and
(30.10%) children with at least one type of allef@ygure 5). Most common GERD sign w

halitosis, and most common type of allergy wasaalfallergy

® Halitosis in the morning

= Cough at night or in the morning

= Cough during physical activities

u Infectious diseases in the medical history

Without / Do not know
X
=
=
=
o
=
=2
@ ;
—=—
Among all the patients Among patients with signs of
GERD

Figure 4 GERD signs distribution
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Figure 5 Allergy type distribution

Between signs of GERD and adenoid volume (ml), sypkallergies and adenoid volut
(ml), the size of inferior nasal concha and allesgitobacco exposure and type of allergy
statisticallysignificant difference or statistically high coa&bn was founc

Group of 50 patients had allergy and signs of GEFRSatistical analysis revealed
significant correlation between 33 different condtions of allergy type, signs of GERD and m
adenoid volume (ml) = 0.67). However, Eta value in statistical testpligs a strong correlatic
(eta = 0.77) between combinations of allergy tysems of GERD and mean adenoid volume |
2. Results of postoperative stage of the reseal

The studycontained data about 79 patients in the postopergteriod. 98.73% (n=78)
patients had improvement after surgery. Breathirgjutbance disappeared in 71 patients.
breathing improvement was found in 8 patie

Postoperative period was complica —free. 15 patients had increased body tempet

In patients with postoperative data available maa@enoid volume was 2.52 + 1.43 ml w
values from 0.50 to 8.00 ml. Statistical analyssdnstrated no statistically significant differel
between preperative adenoid volume (ml) and postoperativeatbieg improvement. Breathir
disturbance in postoperative period did not shoatigtcally significant difference betwe:
allergies or GERD. Cramer’s V value demonstratediora correlatior

In patientsall GERD signs and allergy types formed 55 comliomat including cases whe
the patient had GERD without allergy and vice verSttistically significant difference , =
0.0132) and moderate association (Eta = 0.65) weasden mean adenoid volume h allergies
and GERD signs. The largest mean adenoid voluni (6.1.73 ml) was in patients with |

allergies and combination of two GERD si¢ halitosis and cough during physical activit
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The smallest mean adenoid volume (0.60+0.57 ml) iwgmatients with food allergy and the
combination of two GERD signs — cough at night histiory of viral gastroenteritis.
Discussion

The median age of patients who underwent adenotorttye research of Katra et al. (2014)
was 61.4 months, which is similar to our resul?-78 months.

Our results show that there is no correlation betwibe volume of adenoid and clinical signs
of trouble breathing in daytime or during the sle€pese results emphasized the importance of
adenoid relationship to other anatomical structnog adenoid absolute size.

According to the research of Ameli et al. (2013)jeative perception of nasal obstruction is
more reliable than the perception of posterior mia$ion. They suggest a hypothesis for allergy:
children with adenoids of grade 4 (completely bextkup nose) rarely are allergic. In fact, they
underline that severe anterior obstruction andrglenay “protect” (OR=0.08 and 0.31) from
severe hypertrophy of pharyngeal tonsil (Amelilet2013). On the other hand, airborne allergens
may overstimulate the immune system at the addewe®l. It is shown that adenoids are involved
in IgE-mediated sensitization with a local diffeiation of IgE-producing plasma cells
(Papatziamos et al., 2006). Children with adenaids characterized by impaired immunologic
parameters, also persisting after adenotomy foorg ltime (Zielnik-Jurkiewicz & Jurkiewicz,
2002). Pharyngeal tonsil represents a fundamemtal fer the adaptive immune response by
secretory immunity and regulating the productionhaf antibodies. The correlations among allergy,
infections, and adenoids remain obscure.

We should take into account a certain amount of @&=¢dnsidered normal in an infant until
the age of 12 months (Carr et al., 2001, Halst#869). The nasopharyngeal area may be directly
exposed to the action of Helicobacter pylori iniguatls with GER (Aydin et al., 2014, Katra et al.,
2014). Results of Katra et al. (2014) support tlypothesis that reflux episodes in childhood
reaching upper oesophageal sphincter may play gomortant role in the transmission of
Helicobacter pyloriinto the lymphoid tissue of the nasopharynx. Thare studies which
demonstrattHaemophilus influenzaand others-lactamase producing bacteria as a predominant
bacterium identified in core cultures of hyperplagonsils and adenoids (Stapleton & Brodsky,
2008, Brodskyet al., 1988). There are no doubtspbpsin is a possible etiological factor for the
development or laryngopharyngeal symptoms, ancetlsecurrently no evidence to suggest that it
originates anywhere else but gastric sources. Heryav¥arris et al. (2009) did not find pepsin in
any adenoids, leading that reflux cannot be a nagase of adenoids. Contrary to those arguments,
Stapleton and Brodsky (2008) suggest to evaluaddraat every child younger than three years for
reflux before undertaking tonsillectomy and adenwotoln children with adenoids, allergy is found

only slightly more often than in children withoutlemoids. On the other hand, the fact that the
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clinical symptoms of allergic rhinitis and adenomte similar is an additional complicating factor
of the diagnosis. Adenoid tissues are located enrdlof of the nasopharyngeal cavity, and it is
constantly exposed to allergens entering with tingModrzynski & Zawisza, 2007, Winther &
Innes, 1994). The frequency of infection in childmgith adenoids and allergic rhinitis was slightly
higher than in children with adenoids but withollgérgy (Modrzynski & Zawisza, 2007).

Our results showed that 30.10% of patients havistarly of allergic reactions to at least one
allergen and 29.08% of patients had oedema in dlseepor area of inferior turbinates. According
to Ameli et al. (2013) specialist should not bepsised to find a discrepancy between large
adenoids and small turbinates or vice versa.

Group of 50 people had different combinations déergly types and signs of GERD.
Statistical analysis revealed no statistically gigant difference between these combinations and
volume of the adenoid tissue. It can be explainethb fact, that some combinations had a count of
cases lower than 5, which had an impact on stistiests. Breathing disturbance in postoperative
period did not show statistically significant diféamce with allergies or GERD. Cramer’s V value
demonstrated medium correlation because in pateiits dust and seasonal allergies breathing
problems were still present after surgery.

Weaknesses of the survey were multiple. Firstlg,dbnventional curettage adenotomy as an
adenoid removal is a relatively ‘blind’ techniquéieh risks nasopharyngeal injury and incomplete
adenoid removal (Regmi et al., 2011). Secondlynaiketissue volume was measured after the
surgery by placing adenoid tissue in the cylindethwwvater. One cylinder was used for all
examples, and we assume that the data obtainembamearable to each other. Thirdly, endoscopic
examination for evaluating adenoid size preopegstiwas not used due to the patient's age. We
strongly agree that the direct visualization of themopharynx can improve treatment outcomes and
that it should be considered as a routine exanangfmeli et al., 2013).

Conclusions

Mean adenoid tissue volume was 2.31 + 1.41 ml. ¥oleme of adenoid tissue has no
statistically significant correlation with respioay depression and clinical improvement after the
surgery, but it is associated with combinationsyhptoms of GERD and allergy. We suggest an
evaluation of GERD in children younger than threarg, especially, if the clinical signs are mild or
moderate. Children with adenoids should be testeclfergy. If those diseases are suspected, we
should examine the patient and treat them to aaoidperation. Allergy, GERD, and adenoids may
present with similar symptoms leading to incomptitgnosis and treatment.
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Abstract

Role of stabilometry in the rehabilitation algorithm of a patient with vertebrobasilar insufficiency
Key Words:physical and rehabilitation medicine (PRM), phyiserapy, stabilometry, vertebro-basilar insuffiobgn
(VBI)
By definition, vertebro-basilar insufficiency (VBIs a clinical pattern, resulting from decreasedodHlow in the
posterior cerebral circulation. The incidence ofl\tiErease during last years.
We present a male patient of 65 years, transfeoredir PRM Department for excessive pain and &tf$nin the neck
region and muscles around it; balance and gaitliigly. During clinical exam (at the admission) wéagnosed:
vertebral syndrome, balance and gait instabilibsifive Romberg. X-Ray and Magnetic Resonance Inya@déRI) of
the cervical spine demonstrated osteochondrosisidsgosis and spondylarthrosis. During Computeri@eabilometry,
we observed altered center-of-Pressure (COP) taajes and COP-oscillations with open and closezbey
We applied a complex rehabilitation, including prafied physical modalities (LASER and Magnetic field
individualized physiotherapeutic and occupatiomerapeutic programme, accentuating on balance aitdrgining,
patient education.
We noticed significant efficacy of the rehabilitati improvement of the range of motion of the cealispine, pain
relief, balance and gait stabilization, amelionataf autonomy in activities of daily life.
Our opinion is, that every patient with posturetabdity needs consultation with a medical doctospecialist in
Neurology and in Physical and rehabilitation meuéciWe consider that early rehabilitation must basaered in
cases with vertebra-basilar insufficiency. We engpfeaon the impact of stabilometry for objectivalenation of the
equilibrium disturbances and for individualizatiohPT-complex to the correspondent patient in dspective stage of
his condition.
Some recommendations for the rehabilitation complexformulated.

Introduction

By definition, vertebro-basilar insufficiency (VBIl)js a clinical pattern, resulting from
decreased blood-flow in the posterior cerebral utatton (Caplan, 2009; Simon, Aminoff,
Greenberg, 2018). Typical signs and symptoms arstupal instability, vertigo, dizziness; in some
patients — double vision, nausea, sleepiness (€apl09). The term 'vertebrobasilar insufficiency’
is applied to describe disease in the vertebral laasllar arteries which predisposes to acute
embolic events such as transient ischemic attddkss) and stroke.

VBI is considered as a predictor of stroke in tket@brobasilar region of circulation.

Some authors consider VBI as a set of recurrenpsyms, resulting from atherosclerosis or
stenosis of these arteries in combination with glearof blood pressure or head position (Caplan,
2009; Simon, Aminoff, Greenberg, 2018). Risk fastare: hypertension, dyslipidemia, diabetes,
obesity, smoking, age over 50 years.

The incidence of VBI increase during last years.
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The principal objective of the current article @ remind the role of stabilometry in the
gualitative assessment of postural instability asalance disturbances, in a patient with
vertebrobasilar insufficiency.

Case Presentation
Patient’s Presentation

We present a male patient of 65 years, transféoedir PRM Department for excessive pain
and stiffness in the neck region and muscles ardybdlance and gait instability.

During clinical exam (at the admission), we diagrtbsvertebral syndrome, balance and gait
instability, positive Romberg.

Risk factors: Diabetes, Arterial hypertension, OfyeSedentary lifestyle.

No data for vasculitis; no data for diseases ofctirenective tissue as sclerodermia or lupus.

X-Ray and Magnetic Resonance Imagery (MRI) of thervical spine demonstrated

osteochondrosis, spondylosis and spondylarthrésis {, Fig. 2, Fig. 3.).

Figure 2.X-ray of the cervical spine — Collier profiles
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* MRl : Cervical spine

Figure 3.MRI of the cervical spine

For objectification of balance instability we read Clinical stabilometry analysigFigures
4,5, 6 and 7), executed according standard prisd@pteyn et al, 1983; Collins, 1993; Scoppa,
2013). We observed altered Center-of-Pressure (@@fectories and COP-oscillations with open
and closed eyes.

Figure 4 presents the footprints with open eyes @nded eyes, with the Bipodal Load
asymmetry and the oscillations of the CoP.

FOOTPRINTS - sway indexes

Figure 4.Stabilometry — footprints

Figure 5 presents statokinesiograms — with thetgcapf CoP oscillations, respective sway
and indexes
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We can observe and analyze the difference in thidlai®ns of the center of pressure with

closed and open eyes: confidence Ellipse-CoP aray $sctangle.

CoP confidence ellipse

Center of Pressure STATOKINESIOGRAM

T
affiee
e

i

Figure 5.Stabilometry — statokinesiogram

Figure 6 presents radar balance — with open eyesrfpand closed eyes (red figure).

RADAR BALANCE

Figure 6.Stabilometry — Radar balance

Figure 7 contents the Spectral analysis of the sWalpcity Diagram and Stabilogram.
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Stabilogram

Figure 7.Stabilometry — spectral analysis, velocity diagranand stabilogram

PRM Program of Care

Goal and tasks: The complex NR program accentuates omosture, balance and gait
training.

Our taskswvere oriented to theecovery of the stability / equilibrium stabilizait; retrieval of
spine flexibility and mobility; autonomic gait reery with amelioration of autonomy in everyday
life; enhancement of the health-related qualityifet

We applied a complex rehabilitation, including: forened physical modalities (LASER and
Magnetic field), individualized physiotherapeuticnda occupational therapeutic programme,
accentuating on balance and gait training, pagdntation.

Applied methods:

e Per oral drugs — antalgic¢Paracetamol) andB vitaminsB1, B6, B12;

o Posture(activity modification),

e Preformed physical modalitiedcASER and low intensity low frequency Magnetic @€MF)
for pain relief;

¢ Massage- classic relaxing paravertebral massage for theoz region;

¢ Individualized physio-therapeutic (PT) prograntorrect spine position, analytic exercises for
muscles flexors and rotators of the cervical spfaecentuating on sterno-cleido-mastoideus
muscles); post-isometric relaxation /PIR/ for upp@pezius muscle;

e Balance and gait trainingwithout technical aids; education in mobility witlbstacles, up and
down the stairs.

e Occupational therapy (OT) & ADL training
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Results of the Applied PRM Programme

We noticed significant efficacy of the rehabilitati improvement of the range of motion of
the cervical spine (Flexion 35 -> 75 degrees; Raarom 10 to 45 degrees; Lateroflexions from 5
to 45 degrees), pain relief (VAS 9 to VAS 3), baknand gait stabilization, amelioration of
autonomy in activities of daily life.

Recommendations after the Rehabilitation course

The treatment plan after the departure from theitalsncludes:

e Auto-PT at home physiotherapy every day at th8 Bionth after the injury; Analytic exercises
for the paravertebral muscles (muscle belt) and mascles of upper extremities; Balance
training;

e Next rehabilitation course — 3 months later.

Discussion

Posture, Equilibrium and Stabilometry

The posture is the position of a person’s body adybparts. The term derives from the
classical Latin noun “positura”, meaning pose asipon (The American Heritage, 2016).

The term Equilibrium contains a root from the Latibbra, meaning “weight” or “balance”,
and in all sciences, the special meaning referéobalance of competing influences or forces
(Chiari, 2009).

The ability of the human body to retain the stgimsition or Balance is clinically assessed by
the test of Romberg (swaying of the body when #et &re placed close together and the eyes are
closed).

Routinely, qualitative assessment is sufficient tfoe clinical practice. However, in case of
mild disorders or latent alterations a quantitagvaluation is preferred.

The study of the postural equilibrium is called tBtgposturography; Stabilography or
Computerized stabilometry. According definitionstatslometry represents the objective
assessment of body sway during quiet standing rcetan the absence of any voluntary
movements or external perturbations [Chiari, 20@9ctically, this is the objective analysis of the
functioning of the postural control system (Collid®93; Winter, 1995). The method is very easy
to perform and its efficacy is significant.

Neurorehabilitation

The detailed functional assessment is obligatogmeht of the complex rehabilitation
algorithm, adapted to the individual patient in toacrete phase of his disease.

The complexity of neurorehabilitation imposes thexessity of a holistic approach to the
patient — detailed functional analysis before aftdrahe rehabilitation courses; application of

therapeutic methods of different medical specislt{principally neurology and neurosurgery;
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orthopedics and traumatology; rheumatology; PRM) iom non-medical fields (physiotherapy,
occupational therapy, sociology, psychology). Welggasic principles of the specialty Physical
and Rehabilitation medicine (White Book, 2007, 204 8leva, 2006).

In every phase of the recovery process, we mushalgirecisely the goal, tasks and
algorithms of rehabilitation. In every case, oualgs to assure a high quality of the rehabilitatio
optimal for the clinical form of the principal desse or condition, adapted to the age, co-
morbidities, capacity and preferences of the cdegoatient; with the strategic objective to receive
the best result for his quality of life. We must pmphasis on balance and gait training, autonomy
in everyday activities, pain control (Grasp andt@anabilitation, 2017; Llamas-Ramos, 2020).
Conclusion

Our opinion is, that every patient with posturetatdity needs consultation with a medical
doctor — specialist in Neurology and in Physical aghabilitation medicine.

We consider that early rehabilitation must be oadesd in cases with vertebrobasilar
insufficiency.

We emphasize on the impact of stabilometry for cibje evaluation of the equilibrium
disturbances and for individualization of PT-conxple the correspondent patient in the respective

stage of his condition.
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Abstract

Physical modalities and contemporary rehabilitationmethods for wellness, spa and medical tourism inugaria
Key Words:balneology, balneotherapy, health tourism, medioatism, SPA, wellness

Medical tourism refers to people traveling to amtoy other than their own to obtain medical treattnén the past this
usually referred to those who traveled from lesgettgped countries to major medical centers in higtéveloped
countries for treatment unavailable at home.

Health tourism is a wider term for travel that femn medical treatments and the use of healtheawéss. It covers a
wide field of health-oriented, tourism ranging frggreventive and health-conductive treatment to bititetional and
curative forms of travel. Wellness tourism and Matdlitourism are related sub-fields; Wellness touris oriented to
prevention. Medical tourism is oriented to treatirgamd rehabilitation.

Modern Balneology encloses a continuum of scienteguding investigation of mineral waters, hydreepgical
knowledge, balneo-chemical and micro-biologicallgsia, balneo-engineering, methods of applicatibthe water on
the human organism (hydrotherapy, balneotherapyha@assotherapy), combined methods (hydrokinesittyesand
balneokinesitherapy); procedures with therapeutidsr(peloidotherapy).

Ultimately, the modern notion of SPA (consideredsioyne authors as acronym of “Salus per aquam” anit&s per
aquam” / “Health through water”) was introducecémmon life.

Bulgaria has a lot of mineral waters and therapentids.

There is a tradition in the field of rheumatologgurology & neurosurgery, orthopedics and traunogtpl

Kopsavilkums

Fiziskas modalitates un miasdienu rehabilitacijas metodes labsdijtai, soa un medi@nas tarismam Bulgarij a
Atslegvardi: balneol@ija, balneoterapija, vestias tirisms, medimas tirisms, SPA, labsaja
Mediciniskais firisms attiecas uz ciékiem, kas cp uz arvalsim, lai arstetos. Pagtng, tas parasti attiés uz tiem
cilvekiem, kas no mak attstitam valsim dews uz liebkiem medignas centriem augsti #ttajas valsts, kuri nav
pieejami sa¥ valst.
Vesetbas firisms ir plagks jedziens terminam get, kas koncengas uzarstSanu un ves#as apiipes pakalpojumu
izmantoSanu. Tas aptver plasSu uz vigelerstu firisma jomu, 8kot no profilaktiskas un vesbu vadoSaarstSanas
Iidz rehabilifcijas un arstniecisim cdoSanas for@m. Veseilbas firisms un medimas firisms ir saigtas
apakSnozares. Labstgs firisms ir orientts uz profilaksi. Medimiskais firisms ir oriengts uz arstSanu un
rehabiliticiju.
Musdienu balneolgija ietver neprtrauktas ziatnes, tostarp minelidequ izpeti, hidrogeologiskas ziraSanas
balnedimisko un mikrobiolgisko anaizi, balneo inzenierijuidens pielietoSanas metodes @ia organismam
(hidroterapija, balneoterapija un talasoterapijgmbirgtas metodes (hidrokinezoterapija un balneokineziigrgp
procediras ar terapeitighn dinam (peloidoterapija).
Galu gala msdienu §dziens SPA (ko dazi autori uzskata pasisajumu “Salus per aquam” vai “Sanitas per aquam”/
“Veseliba cauideni”) tika ieviests kopdge.
Bulgarija ir daudz minealidegu unarstniecisko @nu.
Reimatolgijas, neirol@ijas un neir&irurgijas, ortogdijas un traumatolgijas joma ir tradicijas.

Introduction
Medical tourism, wellness and health tourism

Medical tourism refers to people traveling to a country other thleir own to obtain
medical treatment. In the past this usually reférte those who traveled from less-developed

countries to major medical centers in highly depebbcountries for treatment unavailable at home.

119



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Health tourism is a wider term for travel that focus on medigalatments and the use of
healthcare services. It covers a wide fielchealth-oriented tourisnmranging from preventive and
health-conductive treatment to rehabilitational andative forms of travel.

Wellness tourism and Medical tourism are relatdatfgelds; Wellness tourisms oriented to
preventionMedical tourismis oriented to treatment and rehabilitation.

Balneology, climatology and SPA

The application of water (including mineral watdoy prevention and therapy is called
Hydrotherapy / Balneotherapy.

Modern Balneology encloses a continuum of sciences, including ingagson of mineral
waters, hydro-geological knowledge, balneo-chemiaald micro-biological analysis, balneo-
engineering, methods of application of the water the human organism (hydrotherapy,
balneotherapy &  thalassotherapy), @ combined  method$ydrokinesitherapy and
balneokinesitherapy); climatic procedures and ptoces with therapeutic muds (peloidotherapy).
Ultimately, the modern notion of SPA (considered dmyme authors as acronym of “Salus per
aguam” or “Sanitas per aquam” / “Health throughexd} was introduced in common life (Koleva,
2006).

In many European countries (including Bulgaria)nbatherapy and peloidotherapy are
important chapters of the Specialty Physical andaRéitation Medicine (PRM) (White Book on
PRM, 2006, 2018). In some countries, there is dependent medical specialty Medical Hydrology
and Climatology, in others — Thermal Medicine oralle Resort medicine (Gutenbrunner et al,
2010; Cantista, 2012; Carpentier, 2012).

Bulgarian resources and traditions
Hydro-mineral resources in Bulgaria

Bulgaria has many mineral waters (Koleva, 2006).t@m territory of 11 thousands square
kilometers, Bulgaria has more than 800 sources iokral waters, assembled in groups of 240
springs. The total debit is about 270 million l#dor 24 hours. More than 75% of the waters are
hot — thermal and hyper-thermé@hith temperature from 35 to 1@1). In our country, we have
almostall principal types of mineral watersyith different chemical ingredients: gases, organic
substances, etc.(Koleva, Yoshinov, Marinov, Hadgjg 2015)

Bio-climatic resources in Bulgarian balneo-climaticcenters

In our country, we have five physiological climationes (depending of the altitude): High
mountain (altitude over 2000 m); Medium mountai2(q@—2000 m); Transition zone (800-1200
m); Plains zone (under 800 m); Seaside zone (Biael — distance of 500 m next to the sea. For
treatment, we principally use the seaside zondf@dountain zone (Koleva, 2006).
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The first registered case of health tourism in Bulgrian antiquity — Sofia

According to the legend and the historical documetiie daughter of the roman emperor
Constantin the Great suffered from a severe dis@dsemedical council recommended the transfer
of the young girl, named Sophia, to the small cityserdika (a place of the Roman Empire, where
the sky is always blue, the sun is shining all abheryear; and with abundancy of mineral waters).
Some months after her arrival in Serdika, the deerghf the Emperor was healthy. His father (the
Roman emperor) built a big church, designated tat&&ophia (the goddess of the intelligence —
Sophia means wisdom in Greek langua§@me centuries later, the name of the city of &ardias
changed to Sofia — the actual capital of Bulgafial¢va, 2006).

Scientific bases
Physical modalities

The group of physical modalities, applied in relitdiion clinical practice, is divided in two
sub-groups: natural and preformed (Koleva, 2006).

From the sub-group afiatural physical modalities water (incl. mineral waters), air (incl.
ions & aerosols), temperature (heat or cold); mamnfactive & passive); with the respective parts
of PRM: hydro / balneo/ therapy,aero / iono/ therapy,thermo / cryo/ therapy,kinesi (physio)
therapy,ergo (occupationgltherapy.

From the sub-group gireformed physical modalitieslectric currents, magnetic field, light
(including laser), ultrasound; with the respectpzets of PRMelectro- & magnetetherapy,light-
therapy, LASER-therapyltrasound-therapy.

Reflex connections

In clinical practice, PRM uses many physical fagtor physical modalities. We use some
reflectory connections (Figure 1), existing betwées surface of the human body and the internal
organs, as followscutaneous-visceral (zones of Head), subcutaneonsemtive tissue-visceral
(zones of Leube — Dicke), proprio-visceral (zonésMackenzie), periostal-visceral (zones of
Vogler-Krauss), and motor-visceral (zones of Mack&x{Koleva, 2006).
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J : PROPRIO-VISCERAL
CUTANEOUS-VISCERAL (zones of Mackenzie)
(zones of Head) Fol

MOTOR-VISCERAL
(zones of Mackenzie)

-

PERIOSTAL-VISCERAL
(zones of Vogler-Krauss)

REFLECTORY
CONNECTIONS SUBCUTANEQUS-CONNEC

TISSUE-VISCERAL
(zones of Leube-Dicke)

Figure 1.Reflectory connections, used in rehabilitation pratice

Rehabilitation complex
The rehabilitation complex is a synergic combination of different preformed armatural

physical modalities a rehabilitation puzzleFigure 2).

' weapply the
PHYSI!CAL THERAPEUTIC AND
REHABILITATION PUZZLE

PREFORMED
MODALITIES

is always adapled dist ahu striek ¢

Figure 2.Rehabilitation puzzle
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Balneoclimatology

Basic rehabilitation methods, applied in balneoali centers, areAero-therapy(including
aero-baths, respiratory exercises; winlol-therapy; Helio-therapy(sun baths)Thalassetherapy
(swimming in the sea}dydro-therapy(procedures with standard wateBalneotherapy(mineral
water procedurespeloidotherapy(therapeutic mud, sea lye compresses).

Natural physical modalities, especially hydro- &adheotherapy, have many indications, few
contra-indications, no side effects; applied teghas are very attractive and pleasant for patients
(Koleva, 2006).

Different hydro- and balneo-therapeukchniquesare used (Koleva, 2006).

e compresses

e jets— total or partial; with constant or variable temgiare; with low or high pressure; Charcot
jet; underwater jet massage

e baths(Fig. 3, Fig. 4)standard or combined; hot, indifferent, cold battayg baths, aromatic
herbal baths (rosemary, lavender, valleriana, ,edd9 (eucalypt, menthol oil); with chemical
ingredients — ions (sodium, potassium, lod, Broatjjficial gas baths(Nitrogen, oxygen,
H,S — air bubbles)Contrast baths; total baths, %4, ¥ baths, partiaths

e combined techniques (hydro or balneo-therapy andssage)- manual massage under jets,
jet massage in baths (Fig. 4), air jet in bathisration in baths;

e hydro or balneotherapy in podlFig. 4)— standard pool; pool with mechanical irritatiopsd|
and physiotherapy / underwater exercises, artifigeves, pool with underwater jets, pool with
underwater extension, training of locomotion / umader walking); sport pools;

e irrigations — of nasopharynx, cavum oris; intestinal or relgahge.

Principal actingfactors in hydrotherapy and balneotherapy include the sratpre of the
water, some mechanical and chemical factors. Depgnof the water temperature the water
techniques can be: cold (temperature under 20 dggrmoderate (temperature between 21 and 33
degrees), indifferent (3€ <t < 36C), hot (37C <t < 39C), hyper-thermal baths (over). The
group of mechanical factorsincludes: thehydrostatic pressutethe elevating force of the water
(according to the Law of Archimedes), and fressure of the jgtwater jets). Many investigations
proved the impact of the chemical factors and thecygtaneous penetration of some chemical

elements: iodium, brome, sulfur, calcium, sodiumtagsium (Williams, 2008; Morer et al, 2017).
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Figure 4.SPA procedures

Peloidotherapy
Peloidotherapy is the treatment by peloids (Gor@32). Different types of muds and n-

like substances (thermal mud, fango, clay, ka&to,) are called peloids (from Greek: pelos = n
slime). Peloidotherapy uses mechanical, thermagmat and bicogical factors of peloids (i
Bulgaria: leman mud, source mud, volcanic mud; pagtiews; maritime lye). Principal methot
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applied in Bulgaria, are: mud applications, mudhbatEgyptian method, combined meth
(Fig. 5).

In clinical practice, we use me specific properties of peloids: Capacity forengion of
humidity; Elevated relative mass; high heat capaaitd poor heat conductivity; poor convecti
elevated viscosity; high plasticity; high adhegpeever;pu —peat has a low ph reaction, lemrmud
is alkaline (at 10); capacity for absorption; ele-dynamic forces; radiactivity (Koleva, 2006

Therapeutic effects of peloids are: vasodilatateympaticolysis, trophic effect, stimulati
of tissue regeneration, amxdative effect. Princigl indications for peloidotherapy incluc
peripheral neurological disorders (radiculopatigynopathy, diabetic neuropathy; traumatic les
of peripheral nerves, vibration disease), -traumatic conditions (fractures, myofascial
ligamentar pain), lreumatologic maladies in chronic phase (arthrosisymatological diseas:
(Koleva, 2006).

g Tifqun? sooao

1)

: Ao :' ﬂﬁfwrﬂ—ryﬁ/&*r({py i/

Sulfo — peloids
3 (eulpliicr), '8, 3Ch-, 30,

Figure 5.Peloido-procedures

Efficacy of balneotherapy

Many authors (Lang@006; Becker 2012; Corvillo et al, 2012; Roques 2012; L& al.,
2018) consider that the inclusion of balneotherapythe systematic rehabilitation, can mi
positive impact on health status and that balneafhye has an important potential in ca-
respiratory and metabolic diseases (-myocardial infarction; asthma and chronic obstue
pulmonary disease; metabolic syndrome, obesitydgtoktes), in neurological and rheumatolog

conditions and diseases (spinal cord injury; ostba#s, rreumatoid arthritis, fiboromyalgi
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The Bulgarian balneological school has a serioupath in the development of health,
wellness and medical tourism in Bulgaria. Thereaidradition in the field of rheumatology,
neurology & neurosurgery, orthopedics and traunogtl

In our own clinical rehabilitation practice, we leagbtained positive results in neurological
patients; orthopedic and rheumatologic conditioée paid special attention to the role of
balneology (including balneotherapy and peloidapg) for prevention and rehabilitation of some
socially important diseases in our country. We passent results obur own modest clinical
experience of 30 yearsin the field of rehabilitation — in neurological, rheumatological,
orthopedical and traumatological conditions(Koleva et al, 2008; 2015; 2017; 2018). Our goal
was to prove and evaluate the efficacy of applicatf balneotherapy and peloidotherapy as an
important element of the complex pain managemedtadithe systematic rehabilitation algorithms
for functional recovery and amelioration of the liyeof life of patients with socially important
diseases of the nervous and locomotory systemsm@te a composition, clinical application and
approbation series of many rehabilitation algorshaf many patients with neurological diseases,
with rheumatologic maladies, with orthopedic anduimatic (OT) conditions, and after OT or
neurosurgical intervention. The total of patienaswlivided into a lot of groups and subgroups, in
each one we applied a different physical therapearnid rehabilitation complex, composed by a
synergic combination of natural and pre-formed ptalsnodalities (of domains of electrotherapy,
laser; cryo / thermo-therapy, hydro-/ balneo-/ mkletherapy; physiotherapy and occupational
therapy / ergotherapy). In most of groups, somedmalor peloido-therapeutic techniques were
applied. Patients were controlled before, durind anthe end of the rehabilitation course and one
month after its end. The used battery of traditioaad contemporaneous objective methods
includes: tests and scales for motor deficiencyariz@® and coordination; pain scores; tests of
functional grip of the upper limb; tests of gaitdaimdependent motion; complex functional scales
for autonomy in everyday life and capacity for ieaion of different activities (self-service, fdgi
life, professional, social); scales for depressiad anxiety; vibroesthesiometry; thermosensibility;
laser Doppler flowmetry. Based on detailed qualitand quantitative evaluation we proved the
efficacy of application of different rehabilitatimomplexes and programs — on different types and
levels of sensory, motor and functional deficiemtypatients with diseases and conditions of the
nervous and locomotory systems.

The impact of balneotherapy and peloidotherapyeimabilitation is significant in patients
with diseases and conditions of the central and perigheervous systerfpost stroke hemiparesis,
multiple sclerosis, Parkinsonism, traumatic braad apinal cord injuries; discogenic radiculopathy
L5 with peroneal paresis, diabetic polineuropaththwweroneal paresisjheumatological diseases

(rheumatoid arthritis, psoriatic arthritis, Beclewi disease; coxarthrosis, gonarthrosis,
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spondyloarthrosis, back pain, scoliosis; vibratalgease of upper extremities, carpal tunnel
syndrome, morbus de De Quervain; diabetic podopaithgluding cases with foot ulcers),
orthopedic and traumatologic conditiofefter joint distortions and contusions of lowenlis; after
alloplasty of anterior cruciate ligament, aftert@dmeniscectomy of the knee joint; after shoulder
hip and knee arthroplasty; phantom pain of the folweb — after trans-femoral and trans-tibial
amputation).

In the field of prophylaxis, in our country we haSBA programs for prevention of back pain;
obesity; diabetes mellitus; osteoporosis; cerelascular, cardiovascular and peripheral vascular
diseases (transitory ischemic attacks and strolgecardial infarction, thrombophlebitis).

The management requires goal-oriented approachgshyisical medicine and rehabilitation
clinical practice, we apply the SMART approach ¢aym of Specific, Measurable, Attainable,
Realistic and Timely approach). In preventive care,use the 5 A approach (Ask, Advise, Assess,
Assist, Arrange).

Conclusion

In conclusion, we can say that systematic prevardia rehabilitation (including balneo- and
peloidotherapy) improve significantly the qualitiylide of patients with diseases and conditions of
the nervous and locomotory systems. In clinicatfica, we must emphasize on the great potential
of mineral waters and peloids for prevention amétiment, for acceleration of functional recovery

and stimulation of autonomy.
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IMPACT OF INFORMATION TECHNOLOGIES
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Abstract

Impact of information technologies in the educatiorin physical therapy and in the clinical neurorehaliitation
Key Words:exoskeleton, hybrid assistive limb (HAL), gait, noeehabilitation, autonomy, activities of daily ing
(ADL)
During last years, we observe an introduction dbrimation and communication technologies (ICT) ey field,
including in education, diagnostics and therapy.
The goal of current work is to emphasize the paémif modern computer-based technologies in trecgssus of
rehabilitation — in clinical practice and in eduoat
Neurorehabilitation (NR) is an interdisciplinaryethatic field between Neurology, Neurosurgery, Rtaisiand
Rehabilitation Medicine (PRM). Rehabilitation iuactional therapy, based on a detailed functi@valluation. Grasp,
balance and gait are important elements of theydagr life functionality of patients in NR-clinicgdractice and is
crucial for their independence in activities oflgdiving (ADL), respectively for their autonomy drguality of life.
Contemporaneous technologies are very useful dufingassessment of balance — stabilometry or bdoopetry.
Robotic NR with exoskeleton is used for gait tragiVirtual reality devices are applied for grasg @rip training.
We present some typical cases of diagnostics andwitfRapplication of modern technologies from ownomodest
clinical practice. For illustration of clinical Uity of stabilometry we present a case of vertebsilar insufficiency.
Exoskeleton NR using Hybrid Assistive Limb (HAL) explained by presentation of clinical case of ysigtke
hemiparesis. Impact of Virtual reality devices magp and grip recovery is described by a case hgthiparetic hand
(after stroke).
Importance of ICT in the learning process is dertrated by the results in our students using eleatrbooks with
video-films on the educational disciplines: kindsgy, manual therapy, neurorehabilitation, balnggl@rgotherapy. E-
books ameliorate significantly the level of professl competences of students in physiotherapy,icakdoctors-
trainees in PRM and medical doctors and healthegsibnals — participants in long-life learning cmas.

Kopsavilkums

Inform acijas tehnolasiju ietekme fiziskas terapijas izgitiba un kliniskaja neirorehabilit acija
Atslegvardi: eksoskelets, hia pafgdga (HAL), gaita, neirorehabiliicija, autonomija, ikdienas dees aktivigtes
(ADL)
Pedejo gadu lailk més nowrojam infornacijas un komunikcijas tehnolgiju (IKT) ievieSanu vigs jomnss, tostarp
izglitiba, diagnostik un terapij.
PasSreizja darba rarkis ir uzs\ért masdienu datorigto tehnolgiju potencilu rehabiliicijas proces — kiiniskag praks
un izghtiba.
Neirorehabiligcija (NR) ir starpdiscipliara tematisk joma starp neirolgiju, neirckirurgiju, fizisko un rehabilicijas
medianu (FRM). Rehabilitcija ir funkciorila terapija, kuras pantair detalizts funkcioralais no\ertgjums. Uztvere,
l[idzsvars un gaita ir norpigi pacientu ikdienas @zes funkcionaldtes elementi NR khiskag praks, un tiem ir
iz8&iroSa nozme vipu neatkaiba ikdienas dwes aktivititeés (ADL), attiedgi vinu autonomijai un dxes kvaliitei.
Novertgjot Iidzsvaru,loti nodergas ir laikmeigas tehnolgijas — stabilometrija vai baropodometrija. RobotR MHr
eksoskeletu izmantaafiena apmcibai. Virtualas realiites iefces tiek izmantotas satverSanas uesss apricibai.
Mes iepazstinam ar daziem tipiskiem diagnostikas un NR §amiem, izmantojot rasu paSu pietigas kliniskas
prakses modeais tehnolgijas. Stabilisttes kiniskas lietdetbas ilusteSanai mis piedivajam vertebrobasilaras
nepietiekartbas gagumu. Eksoskelets NR, izmantojot hidiis patgierices (HAL), izskaidro ar g insulta
hemipagzes kiniska gadjuma izskhstu. Virtualas realifites iefcu ietekmi satverSanas urnksaes atjaunoSarraksturo
gadjums ar hemipatisku roku (jgc insulta).
IKT nozZimi macibu proces paidda rezuliti, kad nusu studenti izmanto elektroniask gamatas ar video fill@m par
izglitibas discipham: kineziolgiju, manulo terapiju, neirorehabiliciju, balneolgiju, ergoterapiju. E-gimatas
ieverojami uzlabo fizioterapijas studentu, personuesobhezoim parvietoSalas sggjam arstu-praktikantu, & af arstus
un vesebas apiipes speaiistus — miizizgfitibas kursu dabniekus profesiaiias kompetencesrhen.
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Neurorehabilitation & physical medicine
Neurorehabilitation

Neurorehabilitation (NR) is an interdisciplinary ethatic field between Neurolog
Neurosurgery, Physical and Rbilitation Medicine (PRM) (Koleva, 2011).
Rehabilitation

Rehabilitation is a functional therapy, based aetailed functional evaluatic

The World Health Organization’s (WHO) definition rehabilitationis: “The use of all mear
aimedto reduce the imgct of disabling and handicapping conditi, and at enabling people wi
disabilities to achieve optimal social integratir

The World Report on Disabilityof the World Health Organization and World Bank 28
defines thegoals of rehabilitatio: prevenion and slowing the rate of loss of functic
improvement, restoration or compensation of losicfion; maintenanc of current function.
Modern rehabilitation has amtegrative and holistic approach to the pat, based on the
InternationalClassification, disability and Health (ICF, 20(and on clinical principlesFigure 1).

‘\ INTERNATIONAL CLASSIFICATION OF
FUNCTIONNING, DISABILITY AND HEALTH

(ICF, WHO, 2001)

HEALTH CONDITION

(dysfunction [ disease)

0 a—

[BODY FUNCTIONS & body | | A
StrUCLUreS [usas) [

ENVIRONMENTAL PERSONAL
FACTORS FACTORS

TIVITIES PARTICIPATION

Figure 1.ICF

The rehabilitation process, according to the-called rehabilitation cycle, includes
assessment and definition of the (individirehabilitation goals, assignment to the rehabidita
program, and evaluation of individual outcon

Rehabilitation is a functional therapy, realizedaoute and chronic stage department:
hospitals for active or for longerm care; by a mu-disciplinary multiprofessional team (medic

doctors, nurses, physiotherapists, occupationshpists)- the “Rehabilitation Team’Figure 2).
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Figure 2 Members of the Rehabilitation Team

Physical Medicine

The Definition, amended by the Council of the Ewap Union of Medical Specialis
(UEMS, 2005), formulates that: “The medical act @npasses all the professional action,
scientific, teaching, training and educationalpicial and medic-technical steps, performed to
promote healthand functionin, prevent diseases, provide diagnostic or therapeand

rehabilitativecare to patients, individuals, groups or commusitrethe framework of the respect
ethical and deontological value. It is thesponsibility of, and must always be performed Lt
registered medical doctor / physician or underoniser direct supervision and/or prescriptic

According to theWhite Book of the specialty Physical and Rehaltibta Medicine (PRM
and the correspomty definition of the UEMS- PRM Section and Board (White Book, 20
2018): PRMis an ,jndependent medical specialty, oriented to the tamn of physical an
cognitive functioning, activities (including envirment), participation (including quality dife)
and changes in personal factors and environmenis lthus responsible for the preventi
diagnosis, treatments and rehabilitation managemepeople with disabling medical conditio
and comorbidity across all age:

PRM is a “Medicine of Funioning”, focusing on the improvement of functionifigoleva,
2009).

The goal of PRM is prevention, treatment and rdhaton.

In the clinical management of neurological and osurgical patients, the role of medi
doctors — PRM specialists éentral

The number of chronic patients with invalidatingeses and conditions (predominantl
the nervous, motor and cardiascular systems) increases during last yearsh@fie persons ha
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somatosensory, motor and/or cognitive dysfunctions deficits (Fgure 3). Therefore, they neec
complex rehabilitation programs, oriented to fuoieél recovery and amelioration of their qua

of life. In this process, the impact of PRM andateititation is centra

NR targets: DYSFUNCTIONS & DEFICITS
in NEUROLOGICAL & NEUROSURGICAL PATIENTS

» SOMATO-SENSORY DEFICITS

~ MOTOR DEFICITS

- POSTURAL ADAPTATION

» MECHANICAL AND PHYSIOLOGICAL COMPONENTS OF MOVEMENT
= DEFICITS IN VOLUNTARY MOVEMENTS

» STRENGTH, ENDURANCE

= Neuro-muscular COORDINATION

« FUNCTIONAL ABILITY

= AOTOR LEARNING ABILITY

= AMOTOR PLANNKING

# VISUAL-PERCEPTUAL PERFORMANCE
COGNITION
SPEECH AND LANGUAGE

= EMOTIONAL ADJUSTMENT

= DAILY LIVING SKILLS

Figure 3.Frequent dysfunctions ard deficits in rehabilitation clinical practice

The diagnosis in PRM is the interaction betweennigglical diagnosis and a PI-specific
functional assessment. Interventions in PRM arevigeal either directly by PRM physicians
within the rehabilitationteam. They include a wide range of treatments,uthinoly medicines
physical therapies, exercises, education and meérgys

Outcomes of PRM interventions and programs, shoseedction of impairments in boc
functions, activity limitations, and impacg on participation restrictions, and also reductiol
costs as well as decrease in mortality for cegaoups of patients (Koleva, 201

Rehabilitation algorithm includes detailed functbevaluation (based on ICF) and syne
combination of physidamodalities (movement, activities, mineral wategkectric currents, etc.
The “rehabilitation puzzle” includes many naturdlypical modalities [water (mineral baths), .
sun, exercises, massage, manual therapy techn{traesion, mobilization, ar manipulation);
ergotherapy (work and activities)] and -formed physical modalities [electric currents, ti
magnetic field, ultrasound, etc.]. The principal physical modalitiesplagal in Neurorehabilitatio

clinical practice, are presentedFigure 4.
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PHYSICAL FACTORS

Preformed modalities:

ow frequency modulated middle frequency currents (sinusoidal-modulated

tian (D).

Nat-t:fa! modalities:

He}!ectory methudé

notherapy and physiotherapy in rafle

Figure 4 Physical modalities (physical factors)

The general rehabilitation algorithm includes ondéven pre-formed modalities, one therr-
or cryoagent, two or three physiotherapeutic procedureslu@ing analytic exercises, p-
isometricrelaxation, stretching techniques, massage,
ICT in medicine and rehabilitation

During last years, we observe an introduction @drmation and communication technolog
(ICT) in every field, including in education, diaggtics and therag.

According tothe World Disability Report (2011), ICTs are apglien different fields o
medicine and rehabilitation:
e Video and telesonferences technologi
e Mobile phones and mobile Intern
e Tele-monitoring -e.g. Holter electr-cardiography.

Potentialusers of ICT are patients, members of the familgnroers of the rehabilitatic
team, etc.

The goal of current work is to emphasize the paendf modern comput-based
technologies in the processasehabilitation—in clinical practice and in educati
ICT for functional recovery of grasp and gai

Grasp, balance and gait are important elementseoéveryday life functionality of patients
NR-clinical practice and is crucial for their indedence in activities of daily living (ADL

respectively for their autonomy and quality of |
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e Contemporaneous technologies are very useful dutiveg assessment of equilibriu—
stabilometry or baropodomet— especially in cases with balance instat.

e Robotic NR with exoskeleton is used for gait trag
e Virtual reality devices are applied for grasp anig ¢raining

We present some typical cases of diagnostics anaviRapplication of modern technologi
from our own modest clinical practi
Robotic neurorehabilitation with exoskeleton

We present a typical case of a female patient ofé&ars, with a po-stroke hemiparesis,
treated with Hybrid Assistive Limb (HAL

CLINICAL CASE

We presenta typical clinical case - a
female patient of 50 years, with central
(spastic) hemiparesis, 3 month after the
acute evTent (ischemic stroke).

Y cepomKA

nnnnnnn A

...........

Figure 5.The hemiparetic patient, treated by HAL

Clinical data before thé&R: left spastic hemiparesis, motor functic— of levels IlI-IV
according S. Brunnstrom, left superficial hemihygtbesia; with contractures of the left wrist ¢
fingers, left ankle and toes.

For treatment, we created a complex -programme (of 20 produres) with synergic
combination of different physical factors: physethapy, ergotherapy, functional electri
stimulations (FES) and Exoskele-NR using Hybrid Assistive Limb (HAL) (Lamprecht, 28).

We adapted the NRemplex to the concrete patien the correspondent phase of the disi
and disability: a stable method of FES with tetapidses— for the muscles extensors (dor
flexors) of the ankle and toes.

We observed significant functional recov. reduction of the muscle weakness .
contractures; balance stabilization; gait recove~ with walker and after— with crutches;

amelioration of autonomy in acitivities of dailyihg.

134



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

The robotic NR promotes neuroplasticity (acti-induced plasticity), encourages functio
recovery of balancand gait stability. The gait training through Exelgton improves the biped
synchronization, the combination of o and closedkinetic chains movements and |
coordination of stance and swing phases of thecgale
Virtual reality for grasp recovery

Impact of Virtual reality devices in grasp and grip recovevil be described by anoth
clinical case with hemiparetic hand (after strc

We present a typical clinical ca— a female patient of 73 years, with right centrpla&ic)
hemiparesis, énonth after the acute event (ischemic strc

The PRMprogramme includecElectrical Stimulations (ES); Neuf@hysiotherapy & Neur
Ergotherapy [I. Koleva, 2008Virtual NR with Thyrc-Motion system(Stein et al, 2011Aprile et
al, 2020).

Training of different types of grasp / grip

Figure 6.Training of different types of grasp / grip with Tyro Station

Results of the applied NR were positive: significéumctional recovery: reduction of tl
muscle weakness and contractures; grasp recovenamelioration of autonomy in activities
daily living.

The virtual NR promotes neuroplasticity (activ-induced plasticity), encourages functio
recovery of grasp and autonomy in everyday actisitiThe grasp training through virtual rea
improves the bimanuasynchronization, the combination open- and close-kinetic chains
movements and the coordination of different phaseise grasp cycl
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ICT & education

Importance of ICT in the learning process can beatestrated by the results in our stud
and trainees, using electronic books with v-films. During last years, we prepared a series-
book in Bulgarian and/or in English language, amddistributed these books to all our students
participants in londgHe learning (LLL) educationalourses, organized by the Medical Universit
Sofia in the field of Rehabilitation. Manuals in dfish were used too in Daugavplis Univers
(DU) —for students in Physiotherapy (Koleva, 2—2020).

In Bulgarian language, we prepare-books with video4fms on some educational disciplir
and longhfe learning courses: Kinesiology, Manual therapBalneology, Ergotherap
Neurorehabilitation, Cardiorehabilitation. In Ersjli language, we prepare-books in Manual
therapy, Neurorehabilitation and Ortledic Rehabilitation; designated to English speakiuglent:
(including from DU).

Electronic books in English language

CLINICAL
NEUROREHABILITATION

Figure 7.Some electronic books in English langua

We realized a comparison of the level of theoréticeowledge and practical skills of the
different types of practitioners before and after the edition of the correspond-book, and we
evaluated the results of the application of elettrdearning on the professional competence
this field (Yoshinov et al, 2011; Koleva et al, B).

We created a set ¢ésts and practical exams (including analysis ioicdl cases) in the fiel
of the respective book, adapted to the level of education of differgmpes of practitioners (fc
students, for physiotherapistsbachelors and masters; for medical doc— PRM specialists and
PRM-trainees).

We applied these different levels of the exam setmedical doctors (PR-specialists and
PRM-+rainees) during the process of training and duribgl courses; in stucts in

Kinesitherapy —bachelor's degree and students in “Medical Rehahiin and Balneology'—
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master’s degree)]; and in medical doctors (spetsaland trainees in PRM) and in working
physiotherapists during LLL courses, organized liy Medical Universities of Sofia and Pleven
(2009-2020). We compared the level of theoreticadwkedge and practical skills in groups of
practitioners before and after the edition and iappbn of the e-book and the video-films in the
clinical practice (Koleva et al, 2019-a, 2019-b).

The results of the qualitative and quantitativeleaton of the introduction of e-learning
demonstrates a statistically significant improvetmenthe level of theoretical knowledge and
practical skills in all students and working mensbef the multi-disciplinary multi-professional
rehabilitation team. Results were significantlyteein experimental sub-groups (with e-book &
presentations).

We consider very effective the application of oubamks on the level of theoretical
knowledge and practical skills of the medical spksis and health professionals in clinical
rehabilitation practice. We must highlight the sfgqance of the electronic education in the fiefd o
rehabilitation (including PT) for the level of coetgnces of all members of the multi-disciplinary
and multi-professional rehabilitation team: medidattors (specialists and trainees in Physical and
Rehabilitation Medicine) and health professionastfal and future bachelors and masters in
Physiotherapy, Medical Rehabilitation and Balneg]ddedical Rehabilitation and Ergotherapy).
Conclusion

In conclusion we must say that the systematic riétalon significantly improves the quality
of life of patients with diseases and conditionstioé nervous systems and the information
technologies can be very useful in this proces®o@iks ameliorate significantly the level of
professional competences of students in physigbyermedical doctors-trainees in PRM and

medical doctors and health professionals — pagtitgpin long-life learning courses.
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Abstract

Dermoscopic monitoring of shiny white streaks durig topical treatment of actinic keratosis
Key Words:shiny white streaks, chrysalis structures, actkecatosis, dermoscopy
Background and Objectives. It has been shown that dermoscopy improves didignescuracy of a clinician.
Nevertheless, data on dynamics of dermoscopicaky structures and treatment impact on them icasctrerefore,
we chose to monitor shiny white streaks (SWS),rdutopical treatment of actinic keratoses (AK).
Materials and Methods AK lesions located on face or scalp were treatél either topical 5% 5-fluorouracil cream
(5FU) or daylight photodynamic therapy with metlayhinolevulinate (DL-PDT). Dermoscopic assessmentsew
performed before start of therapy, at peak inflanomyaphase and one-month post-treatment (Followisip).
Results. Of 38 lesions followed, before start of therapy SWere present in 18 (47%) lesions. In five cad&84)
SWS remained present through all visits. In thrases (8%) SWS were present until the Follow-ug. isiten (26%)
AKs SWS disappeared at the peak inflammatory pHagein four (11%) of those SWS later reappeardd2@(53%)
lesions without SWS at the first visit, only oné4Bdeveloped SWS at a Follow-up visit.
Conclusions. SWS seem to be variable structures that can beeans lesions with therapy induced inflammation,
disappear following topical treatment of AK and stimes appear for the first time post-treatmentcduld be
important to take into consideration the dynamicSWS when assessing their presence.

Kopsavilkums

Balto spdigo strelu dermatoskopiska monitoréSana akinisko keratoZu lokalas terapijas laika
Atslegvardi: Baltas spdigas steles, Krizila strukfiras, akiniskas keratozes, dermatoskopija
levads un nerkis. Petijumi liecina, ka Kiniskag prak€ dermatoskopija uzlabarsta sgju preazi diagnostiét adas
veidojumus. Dermatoskopis& diagnozes pantair specifisku strukiru atpazSana, torér atsevi§as dermatoskopigk
strukiiras laika gait mairas un takst datu par to dinamiku, tai sk@itokalas terapijas ietekmi uz dermatoskopiaka;
struktiram. S petjuma nerkis bija dinamili nowertét baltis spdigas steles (BSS) loklas akinisko keratozu terapijas
laika.
Materiali un metodes Aktiniskas keratozes sejas un skahza tika arsttas vai nu ar 5% 5-fluoruraciladmu, vai ar
dienas gaismas fotodinamisko terapiju izmantojottilaminolevulirata kemu. Veidojumi tika dermatoskopiski
nowerteti pirms terapijas (1. vite), izteikta terapijas raih adas iekaisuma laik (2. vizite) un vienu rénesi [gc
terapijas (pcterapijas vite).
Rezultati. No 38 akiniskagm keratozm, kas athilda iglauSanas kigtijiem un tika noertétas dinamik, BSS tika
konstagtas 18 (47%) veidojumiem. No tiem piecos fahos (13%) BSS saglajas visas viztes. Trijos gagjumos
(8%) BSS saglatpas lidz Ecterapijas vittei, kad &s vairs nebija saskahas. Desmit (26%) ggdmos BSS izzuda 2.
vizite, kas atbilda visizteikkajam terapijas rathjam adas iekaisumam, betetros gagumos (11%) BSS alak
atjaunojis pecterapijas vi#e. No 20 (53%) veidojumiem bez BSS 1.1téztikai vienam veidojumam (3%) #&fjas
BSS, kas tika konstgts Ecterapijas vine.
Secirajumi. BSS ir ietami variablas struktas, kas loklas akinisko keratoZu terapijas lakvar izzust terapijas
radita iekaisumaze un [Ec terapijas, & af dazkart pamdities [Ec terapijas. BSS dinamikaity janem \&ra analizjot
to sastopafbu.
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Introduction

Shiny white streaks (SWS) also known as chrysatiscrystalline structures are white,
perpendicular, few millimeters long lines that amgy visible in a polarized light dermoscopy
(Kittler et al. 2016). These structures, consideasda dermoscopic sign of dermal fibrosis, are
caused by polarization of thickened hyaline fibrbusidles (Pizzichetta et al. 2014; Haspeslagh et
al. 2016), and have been reported in a varietykof kesions, including actinic keratosis (AK)
(Balagula et al. 2012; Liebman et al. 2012). Atsprd, the clinical significance of SWS has been
associated with melanocytic skin lesions, namebiga of 10-fold increased risk of malignancy
(Shitara et al. 2014). The clinical significanceéSWS in non-pigmented lesions is yet to be defined.
Additionally, data on permanence of SWS and treatrimapact on SWS is lacking. Therefore, we
used topical treatment of AK as model to dermoszailyi monitor dynamics of SWS.
Materials and methods

Presence of SWS was continuously assessed inaghnts with AK lesions located on face
or scalp and treated with either topical 5% 5-fawoacil cream (5FU) or daylight photodynamic
therapy with methyl aminolevulinate (DL-PDT). Diazgis of AK was made according to clinical
and dermoscopic signs and confirmed histologicallgach patient in a single 4mm punch biopsy
specimen. Biopsied lesions were not included isgeasment to exclude possible change in SWS
due to scar formation. In addition, only lesionattlacked superficial scale and did not develop
scales or erosions during therapy were includeddotinuous assessment of SWS. Dermatoscopic
assessments of lesions treated with 5FU were peeidrbefore start of therapy (Visit 1), at peak
inflammatory phase corresponding to three or foeeks of 5FU usage (Visit 2) and one-month
post-treatment (Follow-up visit). Dermatoscopicesssnents of lesions treated with DL-PDT were
performed before start of therapy (Visit 1), atlp@alammatory phase corresponding to one-day
post-treatment (Visit 2) and one-month post-treatniEollow-up visit). All dermatoscopic pictures
were taken in a polarized light mode with FotoFm8gstems GmbH medicam 1000 device. All
dermatoscopic evaluations were performed simultasigoby two physicians specializing in
dermoscopy (A.B. and E.O.).
Results

Eight patients had a total number of 90 AKs tharevdermoscopically monitored. For
continuous assessment of SWS only 38 lesions vwtiabte; the rest were excluded due to reasons
stated above, mainly presence of superficial soalelevelopment of erosions during therapy.
Presence of SWS by visit number is depicted in Eidgefore start of therapy SWS were present in
18 (47%) of AKs. Of those, in 5 cases (13%) SWSaieed present in all visits; in 3 cases (8%)
SWS were present until Follow-up visit, when SWSeaveo more visualized. In 10 (26%) AKs
SWS disappeared at the Visit 2, correspondingeatinent induced inflammation, but in 4 (11%) of
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those, SWS reappeared at a Fo-up visit (Fig.2). Of 20 (53%) lesions without SW6tlae first
visit, only 1 (3%) developed SWS at a Fol-up visit.

Visit 1 20 (53%)
|

Visit 2 8 (21%) 10 (26%) 20 (53%)

I_l_ll_l_l

Follow-up visit 3 (8%) CAEELON 6 (16%) 19 (50%)

Figure 1.Presence of SW®y visit number. Dark grey cells indicate presencef SWS,
white cells —absence of SWS. Visit —before start of therapy; Visit 2— at treatment
induced inflammatory phase; Follow-up visit — onemonth posi-treatment

,ﬁ‘ .

Figure 2.Dermatoscopic monitoing of SWS in AK treated with DL-PDT.
SWS are visualized at Visit 1 (a), 1 week after tmapy (c) and to a smaller extent at Follo-up
visit (d); SWS are lacking at Visit 2 (b), when theapy induced inflammation is observe
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Discussion

Dermatoscope is an easy to use handheld devideetiders magnification and removes skin
surface reflection, thus visualizing morphologicustures unseen with a naked eye (Pan et al.
2008). It has been shown to improve diagnostic r@oyuof both pigmented and non-pigmented
skin lesions and at times to provide relevant posgn information through known dermoscopic-
histopathologic correlations (Sinz et al. 2017)n@won dermoscopic signs of AK are white-to-
yellow surface scale, red pseudonetwork, which daméd by perifollicular erythema often
combined with linear-wavy telangiectasia, targeiddd hair follicles which are formed by
yellowish keratotic plugs that fill and white halwat surrounds hair follicles, and rosette Sigee
et al. 2014; Zalaudek et al. 2008Jthough the clinical significance of SWS in AK i@t yet fully
established, SWS, as seen in our case seriespisi@mon dermoscopic feature of AK with a higher
prevalence than previously reported Bglagula et al.and Liebman et al(Balagula et al. 2012;
Liebman et al. 2012). This observation could belarpd by selection of AK lesions, as lesions
with scales that could possibly hide SWS were aedufrom our study. Noteworthy, scale is a
common feature of AK, with a prevalence of 79.45%8(Lee et al. 2014; Zalaudek et al. 2006). In
addition, scales, crusts and erosions commonlyldpweith topical treatment due to destruction of
atypical keratinocytes and such lesions were atstuded. Another reason for high prevalence of
SWS in our study was that even a small amount o5SMére counted as a positive feature and
FotoFinder Systems medicam 1000 device offers higtagnification and resolution in comparison
with handheld devices. In our study, despite thalksample size, it was possible to determine
several possible scenarios of treatment impactWw S-irst, although successful therapy is usually
associated with disappearance of dermoscopic sRV§ can remain present through all treatment
stages or even appear at a 1-month post-treatm@ntwthout other dermoscopic signs of AK. As
SWS is not a required feature for AK, permanenc8WS is not a counter-condition to treatment
success. Second, as other dermoscopic structWés, can disappear during or after therapy and
finally, SWS can temporarily disappear during tneamt induced inflammation and reappear
thereafter. This last observation was present ¥ I8 lesions analyzed, and although the exact
reason for such phenomenon is not clear yet, dsles to speculate that SWS might also be hidden
in other clinically clearly erythematous lesionef fimited to AK.

To the best of our knowledge, this is the firstdgtun which SWS are continuously
monitored. In conclusion, we would like to emphadizat SWS seem to be variable structures that
can be unseen in lesions with therapy inducednmfiation, disappear following topical treatment
of AK and sometimes appear for the first time afteatment. It could be important to take into
consideration the dynamics of SWS when assessaigptesence.
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AGE AS A RISK FACTOR FOR PHYSICAL ACTIVITY
RECOMMENDATION WITHHOLDING

Rasa KirSteina, Sannija Mellarde
Riga Stradins University, Dzirciema street 16, Rigatvia, LV1007, rsu@rsu.lv

Abstract

Age as a risk factor for physical activity recommedation withholding
Key Words:physical activity, recommendations, age as afaskor, sedentary, lifestyle
Regular physical activity is significant for phyaicand mental health. All health professionals #thaounsel their
patients to engage in physical activity indepeniglentt patient’s age, physical state or disability.
The aim of this study was to determine whether Bga factor that impacts how often does a patieckive
recommendations about physical activity.
Patients were interviewed with a questionnaireyas developed based on guidance of World Healttaidizgtion
guidelines “Global recommendations on physicalvéstifor health” (2010). Statistical analysis wasrformed with
SPSS.
This study included 101 hospitalized patients fridational Rehabilitation Centre “Vaivari”. 60.4% veewomen and
39.6% were men.
Patients were divided in to 3 age groups: underez0s old, from 31 to 50 years old and older tha&n 5
From age group under 30 years old, 42.8% receiwedmmendations about physical activity on evergqenel visit,
but 57.2% received them only once or not at all.
From age group 31 to 50 years old, 80% receivednmewendations about physical activity on every pemsbvisit and
20% received them only once or not at all.
From age group above 50 years old, 81.5% receweglhmmendations about physical activity on evergqanel visit
and 18.5% received them only once or not at all.
Younger patients tended to receive recommendal#sssthan older ones (p=0.02). This might be dubddact that in
the age group under 30 years 24% stated that they had episodes when they did not wish to comnatmiwith
medical personnel and did not wish to receive renendations. In the two remaining age groups 12%dthe same.
Age was a statistically significant factor. Youngetients received recommendations less. One @glae that it was
because younger people have had more episodestidiedid not wish to communicate and receive recendations
from the medical personnel.

Kopsavilkums

Vecums ka riska faktors rekomendaciju nesniegSanai par fiziskaim aktivit atem
Atslegas vrdi: fiziski aktivitate, rekomendkijas, vecumsdriska faktors, mazkusfums, daesveids
Regukira fiziska aktivitate ir noZmiga cilveka fiziskajai un mentajai veseibai. Medignas profesiju firstavjiem bitu
jasniedz rekomeritijas par fiziskagjm aktivitattm katram savam pacientam, neaifjarno pacienta vecuma,
disfunkciju palépes vai menta stivokla.
Darba narkis ir noteikt vai pacienta vecums ir riska faktdeas ietekra rekomendciju sniegSanas biezumu.
Pacienti tika inter&ti ar anketu, kas tika izéilata balstoties uz Pasaules Vélsats organizcijas vadinijam “Global
recommendations on physical activity for health01@). Statistisk anaize tika veikta SPSS lietan
Sis [Etijums iekava 101 pacientu, kas uz inteébanas ldi atradis Naciorlaja Rehabiliicijas centd “Vaivari”. 60.4%
no respondentiem bija sievietes un 39.6% hijee3i.
Pacienti tika iedali 3 vecuma grugis: jauraiki par 30 gadiem, no 31dz 50 gadiem un vaki par 50 gadiem.
Vecuma grup zem 30 gadiem, 42.8%gama rekomenakijas par fiziskagm aktivitatem katia perso@la apmekdjuma
Vizite, savuldrt 57.2% is tika sniegtas vienu reizi vai nemaz.
Vecuma grup no 31 idz 50 gadiem, 80% sama rekomengktijas par fiziskegm aktivitatem katd persoala
apmekéjuma vizte, savulirt 20% &s tika sniegtas vienu reizi vai nemaz.
Vecuma grup virs 50 gadiem, 81.5% s@ma rekomenikijas par fiziskagm aktivitatem kata persoila apmelkédjuma
vizité un 18.5%as saema tikai vienu reizi vai nemaz.
Jaunaki pacienti reik saygma rekomenatijas (p=0.02). So vatu skaidrot ar to, ka 24%, vecuma giupem 30
gadiem, atzina, ka bija pietdbjusi &das sitacijas, kuas newlgjas, lai persoals sniedz tiem rekomendijas par
fiziskajam aktivitatem. Rargjas grugas Sis indivduipatsvars bija 12% kapuz alam grugm.
Vecums bija noumigs riska faktors. Bigk rekomendcijas netika sniegtas tieSi jaikiem cilvekiem, ko vagtu
pamatot ar faktu, ka tie big norica situcijas, kuis nelgjas, lai persofls sniedz rekomendijas par fiziskagm
aktivitatem.
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Introduction

Regular physical activity is significant for phyaicand mental health. After World Health
Organization data, physical activity must be preddor all at least for 150 minutes per week with
individually adjusted intensity. According to thatd from United States of America only 56%
patients are asked about their physical activityitseand whether they engage in active lifestyle or
not. About 34% receive recommendations after treyehasked on their own and 22—-45% patients
after the age of 65 receive recommendations aldogdigal activity from their general practitioners
(Ribeiro 2007).

General practitioners admit that they do not prewiecommendations about physical activity
for all their patients because of various reasdf@ example, most common reasons are:
incompetency in specific area, patient age, lacktimie or lack of patient involvement and
motivation. Medical professionals also state thetytfear that inadequate physical activity will
worsen their patient conditions.

In general patients who have health issues andbidisss tend to receive recommendations
less than healthy part of the population.

All health professionals should counsel their pdateto engage in physical activity
independently on patient’s age, physical statesatulity.

Our aim was to determine whether age is a factat ilmpacts how often does a patient
receive recommendations about physical activity.

Our objectives were:

e to collect data on how age affects medical car@é#bients;

e to determine how often patients, receive recommamuaabout physical activity from medical
personnel;

e to determine medical personnel reasons for withihglkecommendations.

Material and Methods

This cross-sectional study included 101 patientsmfrNational Rehabilitation Centre
“Vaivari”. Data was collected from August 2019 towmber 2019. Patients were interviewed with
a questionnaire. The questionnaire was developgedban guidance of World Health Organization
guidelines “Global recommendations on physicaldgtior health” (2010).

Patients were asked various questions about thejrgender, hospitalization department and
length and how many times they have been hosmthlefore. We also were interested in how
often they received recommendations about physic@ities from medical personnel, how often
they have had situations that they did not wishammunicate with medical personnel and did not

wish to receive recommendations about physicaliggtiPatients were also asked to express their
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opinion about who should provide recommendationsutilphysical activities from medic
personnel. In the end we asked whether patierlow these provided recommendatic

Inclusion criteria:

e Hospitalized in National Rehabilitation Centre “Vaii” during the period from August ti
November in 2019;
e Older than 18 years;
e Agrees to take part in the reses.
Exclusion criteria:
e Disagrees toake part in the reseai;
e Does not fully fulfil thequestionnair.

Patients were compared between 3 age groups: @0dgears, 31 to 50 years and above
years.

Statistical analysis was performed with IBM SPSfwsre 23.0 (SPSS Inc, Chicago, lllinc
USA). Statistical significance and correlation weested withPearson Cl-square and Mann-
Whitney Utests. Data were defined significar p<0.05.

Results

In this crosssectional study we approached 120 patients fronoNat Rehabilitation Centr
“Vaivari”, but 19 of them met the exclusion criterigud® analysed 101 hospitalized pati.
60.4% were women ar2D.6% were me

Patients were divided in to three age grot20.7% were under 30 years old, 14.8% v
from 31 to 50 years old and 64.3% wolder than 50 (Figure 1).

70
60
20
40
n<3l
20 64,3% 30-50
=50

14,8%
<30 30-50 =50

Figure 1.Patient age
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In total patients were from 3 different departmeB&7% were from general musculoskel
rehabilitation department, 24.8% were from spinatignt rehabilitation department and 42.
were from neuroteabilitation departmer

From all patients 35.6% spent less than 7 daylsenmehabilitation centre, 44.6% spent 8 tc
days, 14.9% spent 15 days to 1 month and remahi@go spent more than one month in
rehabilitation centre. Hospitalization len was not a significant factor.

For 41.6% this was their first hospitalization tineit 58.4% were hospitalized at least
time before. Hospitalization timevere not a significant factor.

From the age group afnder 30 years old, 42.8% received recommendatibost physica
activity on every personnel visit, but 57.2% reegithem only once or not at all. Frcthe age
group of 31 to 50 years old, 80% received recommendatiomgitaphysical activity on ever
personnel visit and 20% received them only onceadrat all. Fromthe age grougof above 50
years old, 81.5% received recommendations abousigdilyactivity on every personnel visit a
18.5% received them only once or not at(Figure 2)

18,50%
=>50 years

30-50 years

‘i‘

57,20%
=30 years

0,00° 20.00% 40,00% 60.00% 80, 00% 100.00%
Only once or not atall = On every visit

Figure 2. Recommendationsreceived depending on age grot

In the age group under 30 years patients tendegcwve recommendations less than in o
age groups(p=0.02). This might be due to the faa&t in the age group under 30 years 24% s
that they hag had episodes when they did not wish to commumieéh medical personnel and ¢
not wish to receive recommendations. In the twoaieing age groups 12% in total stated the s

Therefore, older patients received recommendatioore often thalyounger one

When asked about respondent opinion on who shoud#ige recommendations abc

physical activity, 28% stated that all medical pearsel should engage in patient counselling, :
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believed that it was medical doctor’s responsinilt1% stated that all counselling should be done
by a physiotherapist. Remaining 18% believed tle@bmmendations should be provided by a
combination of nurses, medical doctors and physiaghists.

Discussion

Age has been a factor for discrimination for maeytaries. Age discrimination or ageism
can lower health care quality, cause additionasstrand be the reason for withholding needed
medical care. One experimental study showed thgitagagainst age group above 65 years caused
increased cardiovascular events compared to otfeegeoups (Levy 2000). On the other hand, in
our study, we proved that ageism was tended towagdple younger than 30 years.

According to study carried out in The United Statéé&merica (Jensen 1994) little is known
about the factors that influence patient adheremtie exercise programs or medical professional
knowledge and it's use in clinical practice. A seywvas carried out and therapeutic guidelines
were developed on how to enhance a patient's catparwith exercise regimen and how to
provide adequate recommendations for differentepatgroups. Not only should we focus on
recommendation receiving, which was the main gdabw study, but also on recommendation
compliance. This study proves that to achieve bestical care we need to work from both patient
and medical professional sides.

One of our goals in this research was to show thadical professionals withhold
recommendations about physical activity dependingddferent factors with special focus on
patient age. However, we did not include aspectpatient motivation and participation in their
training programs as they did in a study which wasied out in Australia (Ehrlich-Jones 2011).
The study stated that stronger beliefs that phigictivity can be helpful for managing disease
from both patient and physician can increase mttimato engage in physical activity and are
related to higher levels of participation.

Physical activity and exercise are among the aedeplinical rehabilitation guidelines and
are recommended for management of different diseaseording to one research (Lonsdale 2012).
It is important for health care workers to proviteeded guidance to patients about physical activity
and to provide adequate recommendations as it mpba&sised in our study.

To sum up physical activity is important for evemgadespite one’s disability, mental state or
age. Health care workers should enhance their rgati® be active and to adjust their lifestyle.
Friends and family are also an important facilitafior one’s motivation to be physically active
(Veldhuijzen zen Zanten, 2015).

Nevertheless, there are many other factors ancdmeathat should be researched on why
medical personnel withhold information and recomdaions on physical exercise. One of the

aspects that should be researched is about provessiirces for medical personnel. One study
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showed that one of the main factors why physiciaitihold recommendations was lack of time
and resources. (Johnson 2015)

Furthermore support programs for medical persommel patients about physical activity
should be provided. Medical personnel knowledgaukhbe tested and improved not only about
the regimen of exercise, but also on how to coutisst patients and motivate them to engage in
physical activities despite their disabilities, aged other factors. Ageism and other factors for
discrimination should be excluded from clinical ¢iree.

Conclusion

e Age was a statistically significant factor whencame to giving recommendations about
physical activity.

e Older patients received recommendations more dffi@m younger ones.

e One could argue that it was as a result from thetfeat younger people tended to have more
episodes when they did not wish to communicate @o@ive recommendations from the

medical personnel.
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Abstract

Effects of sperm DNA fragmentation on the quality 6embryos obtained by the ICSI procedure

in male infertility case

Key Words:spermatozoa, sperm DNA, embryo, pregnancy, io féttilization
Sperm DNA damage is common among infertile men &y adversely impact natural reproduction, assisted
reproduction and to a lesser degree In vitro fediion (IVF) pregnancy. Sperm DNA integrity isalitfor successful
fertilization, embryo development, pregnancy, aatidmission of genetic material to the offspringlAfragmentation
is the most frequent DNA anomaly present in theengdmete that has been associated to poor seméty,doav
fertilization rates, impaired embryo quality, angimplantation development and reduced clinicatonites in assisted
reproduction procedures. High DNA fragmentation exd(DFI) may be associated with a poor outcomer afte
Intracytoplasmic Sperm Injection (ICSI). Our aimsaa determine whether DFI impacts embryo quality.
The study began in 2015. The study provides datatah23 pairs, for which subjected sperm DNA fragtagon
assays. These patients have been treated forilibferith the ICSI method embryos were obtaineddathe
morphological development of the embryos was assedst the moment we compiled the obtained resofitfirst
research year.
The research is performed in SIA AVA CLINIC accitedi Medical Laboratory.

Kopsavilkums

Spermatozadu DNS fragmenfcijas ietekme uz ICSI procediras rezultata iegiato embriju kvalit ati

virieSu neaugibas gadjuma

Atslegvardi: spermatozali, spermas DNS, embrijs,@iniecba, apaugoSana in vitro
Spermas DNS bajumi ir biezi sastopami neadglem \rieSiem un tie var negai ieteknet dahgo augibu,
medianisko apaufpSanu unas rezulsita iesgjusos gfitnieabu. Spermas DNS integiiei ir batiska nozme veiksrigai
apaudosanai, embriju astbai, gatnieabai un gergtiska materiéla parneSanai gcracgjiem. DNS fragmeracija ir
visbieZik sastopam DNS anonalija virieSu gameis, kas sai#a ar sliktu spermas kvalit, zemiem apaugsanas
raditajiem, sliktu embriju kvaliiti un pirmsimplaricijas atisfbu, samaziitu gritniedbas iestSaris bieZzumu
medidaniskas apau{pSanasirsttSanas ciklos. Augstu DNS fragmacifas indeksu (DFI) var saistar sliktu rezukitu
pec intracitoplazmatisis spermatozda injekcijas ol8nas citoplazm (ICSI). Masu nerkis bija noteikt, vai DFI
ietekre embriju kvaligti.
Petijums tik uzakts 2015 gaal Petijuma iegati dati par 123 priem kuriem noteikts spermataza DNS fragmencijas
tests. Siem pacientiem ir veikta neabgbarstSana ar ICSI metodi, i&j embriji un nowrteta embriju morfolgiska
attistiba. Patreiz irakta iedito rezultitu apkopoSana un ir apkopoti pirmggtijuma gad iegitie rezulsti.
Petijums tiek veikts SIA AVA CLINIC akredéta Medicnas laboratori.

Introduction

Infertility is a current problem affecting about%?%of couples, and about half of these cases
are directly related to male infertility. The casis¥# the problem of male infertility can be foumd i
the processes of spermatogenesis. Male infertdity common and serious health problem that can
affect not only a man's ability to become the chilniological father, but also its emotional, sbcia
and psychological character. Despite the prevalehadertility in Europe and the world, it has not

received enough attention.
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Over the last 25 years, significant advances hasenbmade in the treatment of male
infertility. One of the first in this area is thewklopment of the intracytoplasmic sperm injection
(ICSI) in the cytoplasm of the oocyte method ane fthtroduction of associated medical
insemination in clinical practice. With the techogies, thousands of infertile men have become the
biological fathers of their children. Consequenthg positive aspect of medical insemination is
accompanied by the issue of inheritance of gertfects in the offspring, which has so far been
limited from a biological point of view, preventirtge natural transmission of these defects. To
ensure a healthy generation of children born thmoumgedical methods of fertilization, it is
necessary to test sperm function, including norsggrm DNA. And find out if sperm DNA
fragmentation is linked to embryo quality. The grigy of sperm DNA is essential for successful
fertilization and embryonic development. DNA fragmedion is the most common DNA
abnormality in male gametes, associated with pearmns quality, low fertilization rates, poor
embryo quality and pre-implantation developmenduceng the incidence of pregnancy in medical
fertilization treatment cycles. (Avendano C, FrarmghDuran H, Oehninger S. 2009).

In addition, these tools are important in a widecial context. Infertility is no longer just a
personal problem, it has become a public healtblpno.

Depending on the country, up to 3.9% of births he EU are currently due to medical
fertilization (Nyboe Andersen 2009). Therefore, tee of medical methods of fertilization can
have significant demographic and economic effeldt® only factors leading to early diagnosis of
the effects of the male genome are poor zygoteswryamnic morphology and slow embryonic
division. The effects of sperm factors on the depeient of embryos during the pre-implantation
period are called 'paternal effects or effects lom thale genome’, and the effects of the male
genome have been shown to be responsible for expeamsuccessful attempts at medical
insemination (Nyboe Andersen et al., 2009).

The study of sperm DNA damage is very importantha field of medical fertilization,
especially in the age of ICSI, because these tdobmes bypass the barriers of natural selection and
infertile men have much more sperm DNA damage fheile men. Sperm DNA damage has been
shown experimentally to adversely affect embryategelopment, pregnancy, and offspring health
(Zini A, Meriano J, Kader K, Jarvi K, Laskin CA, Gasky K. 2005).

Sperm DNA integrity has been used as a new markseperm quality in the prediction of
pregnancy. No association with sperm DNA damagebe®n found for the early paternal effect.
The diagnosis of the late paternal effect is thaseld on the examination of sperm DNA integrity,
which should be performed in cases of repeatedstassireproduction failure even if
morphologically normal embryos result from fertdtion with the patients spermatozoa. The only

element leading to the diagnosis of the early palezffect is poor zygote and embryo morphology

151



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

and low cleavage speed. The absence of increassadh SPNA damage does not exclude the
presence of this pathology. ICSI with testiculaerspatozoa has recently been shown to be an
efficient treatment for the late paternal effedieTuse of oral antioxidant treatment in this intiara

has also given promising results (Nyboe Andersext. e2009).

The method is based on the Sperm Chromatin Dispe(SCD) test. In the absence of major
sperm DNA damage, after denaturation in acid aparseion of nuclear proteins, the DNA loops
produce their characteristic halogen. Sperm witnalzed DNA does not produce such a halo, or it
is small. Halosperm validated ready-made kit idueehe study.

If a major anomaly is detected in a blastomere @llacycle checkpoint, the cell in question
does not divide, which leads to the observatiora dbwer number of cells in the embryo than
expected for a given time point. If the existinglgem cannot be resolved, the cell in question is
ultimately removed by fragmentation, resulting im ianpairment of embryo morphology grade
according to current cleaving embryo scoring systeim view of the recent hypothesis suggesting
that trophectoderm arises from a single foundestbtaere of the 4-cell embryo such partial
blastomere losses may be compatible with embrydamation in some cases and incompatible in
others, depending on whether the trophectodermdeurell is or is not concerned. Limited
production of fragments detaching from blastomeres/ also occur as part of the remodelling
mechanisms involved in cellular reparatory procgss#ich means that fragments may appear in
human preimplantation embryos even if none of igstomeres is ultimately lost. Both the slow
cleavage and the poor morphology grade of cleamfgryos are thus likely to be consequences of
active autodefence mechanisms employed by the embrigs fight against aneuploidy and DNA
damage in general (Hansis 2004).

Other studies have suggested the activity of tlessotal PCD pathway in the human
seminiferous tubules (Francavilla 2002). Howeuegse activities appear to prevent abnormal germ
cells from reaching the ejaculate rather than ptenliNA damage in ejaculated spermatozoa, and
most of the germ cells concerned are dismantledéyoli cells. Thus, ejaculated sperm DNA
damage has been suggested to be a sequela ofiexidamage occurring to spermatozoa after
their release from Sertoli cell support (Nyboe Arsaga et al., 2009).

Experimental studies have shown that mammalian ymbdevelopment and implantation
depend in part on the integrity of the sperm DNAthva threshold of sperm DNA damage beyond
which these events are impaired (Ahmadi 1999).

In contrast, human studies indicate that DNA-dardegpmermatozoa can fertilize successfully
at IVF and ICSI and allow for normal embryo develtmmt and subsequent pregnancy (Collins
2008, Gandini 2004, Zini 2009, Hammadeh ME, Al-Hasa Stieber M, Rosenbaum P, Kupker D,
Diedrich K, et al. 1996).
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These observations have raised questions regatioingsks of using DNA-damaged sperm
for IVF and ICSI (Barratt 2003, Perreault 2003, KarR, Kierspel E, Hajimohammad M, Stalf T,
Hoogendijk C, Mehnert C, et al. 2003, Host E, Limoerg S, Smidt-Jensen S. 2000).

Elevated levels of sperm DNA fragmentation are kmdw adversely affect early embryonic
development, pregnancy and reproductive outcometHare is no clear-cut view on this issue.
Such a study has not yet been conducted in Latvia.

Aim

To Evaluate the quality of the obtained embryosarrelation with the level of sperm DNA
fragmentation. Data on the quality of embryos atediin medical infertility treatment cycles are
collected and evaluated together with the resuét gfierm DNA fragmentation test.

Work tasks

1. To determine the level of sperm DNA fragmentatising the chromatin dispersion method
and to prepare the sperm for medical inseminatiotné swim-up (RI) method.

2. To evaluate the quality of embryos obtained assalt of ICSI procedure in correlation with
the level of sperm DNA fragmentation.

3. To perform statistical analysis of data using E#&el and SPSS Statistics applications.

Patients are provided with instructions for thensfar of semen, consent to the transfer of
semen outside the clinic premises, if this is ragsible on the clinic's premises, instructionstiier
transfer of semen sample, as well as recommendatonwhat to do and what not to do before
handing over the sample. All documents are prepardtiree languages LV, RUS and ENG. As
well as a sperm transfer protocol to be completetisigned by the patient.

Material and methods

The study was started in 2015. In 2015 — 21 samp@ks — 29 samples, 2017 — 29 samples,
2018 — 24 samples, 2019 — 20 samples.

The study obtained data on 123 pairs for which armpDNA fragmentation test was
performed. These patients have been treated fertiiity with the ICSI method, embryos have
been obtained and the morphological developmetiteoembryos has been assessed. The research
is performed in SIA AVA CLINIC accredited Medicabhoratory. At present, the compilation of the
obtained results has been started and the redqithiged in the first year of the research have been
compiled.

The sperm transfer protocol

1 The process begins with the patient's ovaries bsimgulated and supervised by the treating
reproductive gynecologist.

2 This is followed by an ovarian puncture, which efprmed under complete anesthesia. The

doctor punctures the grown follicles very carefuéixtracting follicular fluid from them.
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Embryologist — A laboratory specialist looks foigegn a follicular solution.
The eggs are then washed with an enzyme to free fiteen cumulus cells.

Semen is prepared by the swim-up method in antfd.tu

o O b~ W

Once the semen is prepared and the eggs have lasbedy ICSI can be performed.

ICSI is a fertilization procedure in which a singigerm is mechanically injected into an egg.
ICSI fertilization is performed with a special maonanipulator mounted on an inverted microscope.
7  After ICSI the embryos are then placed in a tlapse incubator and cultured for 3 or 5 days.

We used two time-lapse incubators in which we eaté embryos in the laboratory. Gery
incubator and the new Embrioscoop, which is muehelaand the analysis of embryos in a time-
lapse incubator, provides immeasurably more inféionaabout the development of each embryo.
Allowing to evaluate and select the best embryd®s€ incubators use 1 step media, which allows
to provide embryos with everything they need froerozto 5-6 days of development. The
incubators have a constant temperature of 37 degvéh a reduced oxygen concentration of 5.0
and a nitrogen concentration of 6.0. To make thérgmmdevelopment environment as close as
possible to the woman's body.

Some researchers have looked for tests other tiame recommended in WHO manuals to
better assess male fertility. These include spemmatfon tests, oxidative stress tests as well aénDN
fragmentation tests. DNA integrity is crucial tosare that the sperm used for fertilization can
maintain normal embryonic development and correlate a reproductive outcome (Lin MH, Kuo-
Kuang Lee R, Li SH, Lu CH, Sun FJ, Hwu YM. 2008, cMski P, Pawlicki K, Wielgus E,
Bochenek M, Tworkowska |. 2009, Muriel L, MesegWy Fernandez JL, Alvarez J, Remohi J,
Pellicer A, et al. 2006).

The assessment of sperm DNA fragmentation

To assess sperm DNA fragmentation (SDF) in theystugse the sperm chromatin dispersion
(SCD) test.

The semen sample is first immersed in an agarosegel, then applied to a prepared slide,
then denatured in acid and then the nuclear ptemoved, then dried, stained and visualized
under a microscope.

This kit is a verified and ready-to-usevitro diagnostic kit. The procedure protocol is used as
follows:

1. The kit is intended for the diagnosis of 10 sk®pA fresh, ejaculated sperm sample is used to
detect DNA fragmentation.

2. If necessary, dilute the semen sample with PB&phate buffer to a maximum concentration

of 20 million per milliliter. PBS pH 6.88 (CaCl2vMigCl2)

154



10.

11.

12.

13.

DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Immediately afterwards, add p0of the semen sample to an agarose gel tube axdj@nitly
with a micropipette. To prevent the formation oflaibbles.
Then take &l of the prepared agarose / sample suspension land pn a beaker and cover
with a coverslip. Press lightly to avoid air bulsblelThe slides must be kept horizontal
throughout the process.
Place the slide on a cold surface (eg a metgllasis plate pre-cooled to 4 ° C) and refrigerate a
4° C for 5 minutes to allow the agarose to solidify
Prepare the denaturant solution (AD). Add8M®f acid denaturation solution to 10 ml of
distilled water, mix and pour into an incubatiorssel.
Remove the slide from the refrigerator and cdiefemove the coverslip by sliding it slightly.
Treatment should be performed at room temperafi#é C).
Immediately immerse the slide in the acid demagusolution in a horizontal position, incubate
for 7 minutes. Do not exceed the prescribed time!
Then transfer the slide to the next incubatray tvith 10 ml of Lysis solution. Incubate for 25
minutes in a horizontal position. Then, by moviig toeaker only horizontally, transfer the
sample to a container with a large quantity ofilkst water to wash the Lysis solution. Leave
to incubate for 5 minutes.
After washing, place the slide in an incubat@ssel with 70% ethanol and incubate for 2
minutes and then in a vessel with 100% ethanoliacgbate for 2 minutes. Leave to dry at
room temperature. The glass is then stained wélbiff Quick Kkit.
After staining and re-drying, the sample isuglzed under a bright light microscope at 40x
magnification.
Calculate sperm DNA fragmentation. Sperm DN#gfmentation (SDF) frequency thresholds
are recommended by Dr. Evenson et al. (Evenson)2006
Count 400 sperm at the same time as identifsfrggm with and without DNA fragmentation.

| chose to set a DNA fragmentation threshold of 1#®%ivide patients into two groups: a

group with a high fragmentation threshold (DFI> 18&hd a group with a low fragmentation
threshold (DFI<18%). This cut-off value was also used by othehans (Nyboe Andersen et al.,
2009, Henkel R, Kierspel E, Hajimohammad M, StaliHbogendijk C, Mehnert C, et al. 2003,
Host E, Lindenberg S, Smidt-Jensen S. 2000) whe Ivadicated that sperm fragmentation above

18%, as measured by the sperm chromatin dispetssbnis incompatible with the term pregnancy

and successful continuation.
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Results and discussion

Results obtained in 2015.

In 2015, results were obtained for 21 ICSI treatihp@oncedures. Women aged 28-43 years,
average age 34 years. Men aged 28-58 years, avagage/ years. 38 years is the mean age in a
group with elevated DNA. The mean age of 34 yaathe normal DNA group.

Sperm DNA fragmentation rates ranged from 8 tov@fh an average of 30. Of which 71%
had increased DNA fragmentation above 18%, and B&&mormal DNA fragmentation levels less
than or equal to 18%.

The total number of eggs obtained by puncture Is & each patient individually from 1 to
24 eggs. The number of mature eggs is 218 (from2Bteggs), which is 87% of all eggs obtained.
Properly fertilized eggs 149 (1-17 zygotes), whl®8% of all mature eggs tested by ISCI. The
number of splitting embryos is 147 (from 1-16 enas)y which is 99% of all eggs that were
properly fertilized. TOP quality embryos for 3 day@4 (from 1-16 embryos), which is 84% of all
embryos that divide.

Unfortunately, in 2015, BC (5 days embryo is blagth — BC) was cultured for only one pair
of patients, which in my opinion is one of the mimsportant indicators, because only after 3 days
in the development of embryos is the male genontigated. 16 top quality embryos were left in
BC. Up to the blastocyst stage, 8 embryos grewchvis only 50%. Patients received one 5-day
embryo transfer. Which is highly recommended amdefore patients are advised to cultivate BC to
perform the best embryo selection and transfereonigryo into the uterine cavity. Because multiple
pregnancies often take place with complications@mdplications for expectant babies.

A total of 79% of embryos were vitrified in patisman days 3 and 5, which is 64% of all top
guality embryos, but if you look at only 5 days, emhthe male genome with a high level of DNA
fragmentation of 31% is connected to embryo devakaqt, then all top quality embryos that were 3
on day were vitrified only 5 embryos, which is 31%.

This fact is very frightening for patients, theynthithat few embryos survive to the BC stage
and are therefore afraid to cultivate BC. But wiitle very explanatory work of a reproductive
doctor over the years, tremendous progress hasrhade and BC cultivates almost all patients.
Because they understand that BC cultivation hetpsetiect the best embryos for ET (embryo
transfer) and if there are more embryos for vitation. Which, in my view, is very good because it
does not allow patients to cherish false hopesahambryos that have been vitrified will grow to
the BC stage and give the desired pregnancy. Whéths to avoid unwanted activities such as
unnecessary stimulation of patients to preparer tB&i because ET is not always in the natural
cycle. There are hopes, etc.
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Positive pregnancy test as in 12 pairs, represgrit® of all who underwent ET. Clinical
pregnancy occurred in only 33% of all patients wgdmg ET. A total of 35 embryos were
transferred to 21 patient pairs. Of which 9 embryosre implanted, representing 25% of all
transferred embryos. A total of 7 babies were Bovm 9 embryos that were implanted. Which is
20% of all transferred embryos.

Comparing the quality of embryos with the level BNA fragmentation. Sperm DNA
fragmentation rates ranged from 8-69, with an aye@ 30. Of these, 71% had increased DNA
fragmentation above 18% and 29% had normal DNAnfegfation levels less than or equal to
18%. A total of 218 mature eggs were obtained af@ dggs were properly fertilized. 147 with
increased DNA, which is 67%. 71 with normal DNA waihis 33%. Properly fertilized eggs 149 (1-
17 zygotes), which is 68% of all mature eggs tratehundergone ISCI. 93 eggs in a group with
elevated DNA, which is 64% of all eggs in this gno&6 eggs in a group with normal DNA, which
is 79% of all eggs in this group. From the veryibhemg, fertilization can be seen to have a higher
fertilization rate in the group with normal DNA fimentation. In both groups, almost all embryos
that fertilized correctly also continued to divid® and 98% in each group, respectively. But the
proportion of top quality embryos varies from grotgp group. 76 groups with increased DNA
fragmentation, which is 82%. 48 groups with nor@&A fragmentation of 87%. It can be seen
that embryos also share better in a group with abidNA fragmentation.

Patients were vitrified 79% of the embryos on da@yand 5, representing 64% of all top
quality embryos. 43 groups with increased DNA fragtation, which is 56%. 36 groups with
normal DNA fragmentation of 75%. HCG was positiven3he elevated group, which is 60%. 3 in
the normal group, which is 50%. Clinical pregnawcgurred in 4 patients in the elevated group,
which is 44%, 3 patients in the normal group whe EH00%.

Babies were born to 3 patients out of all who bexgqmegnant, in the elevated DNA group
which is 33%. And 3 babies in a group of patienithwormal DNA, which is 100% of all, in this
group who became pregnant.

Conclusions

From this it can be concluded that in the grouppafients with increased sperm DNA
fragmentation there is poorer fertilization, poosnbryo division, poorer quality embryos and
although the incidence of pregnancy is higher is group, in the clinical pregnancy group with
increased DNA fragmentation only 44% in the groufhwormal sperm DNA fragmentation, they
account for 100% of all positive pregnancies. Atab dhe proportion of children born in the group
with normal DNA is 100% of all pregnancies that weced, in contrast to the group with increased
sperm DNA fragmentation they are only 33%. It ckvo de observed that the age of men is higher
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in the group with increased DNA fragmentation comepgao the group in which the level of DNA
fragmentation is normal, which indicates that #neel of DNA fragmentation increases with age.
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Abstract

Thermal effect of pulse laser impact on multi-layeed structures
Key words:pulsed laser heating, Laplace transform methodtihgaand cooling kinetics of multi-layered structar
nonhomogeneous light absorption, thermal modehotg-structural transitions
An analytical solution to the problem of pulsedelabeating (by a rectangular laser pulse with atitum 7) of a three-
layer system “coating — thin photosensitive filnsubstrate” [1] was considered. In the frameworkhaf proposed
thermal model of structural transformations durlager irradiation in thin films, expressions aretamied for the
kinetics of heating and cooling of films both dgithe action of a pulse and after it is turned Wt studied cases of
weak and strong absorption of radiation by a filmitl§ thicknessd) [1, 3], which can be assumed to correspond to a
uniform (g (x) =7/ d= const.) and inhomogeneoug (x) = /ae™*) distribution of heat sources along the depthef t
film.
It was shown [1, 5] that for small time8 & ¢ < &, wheret; < d?/a, the temperature on the film surface increases
linearly: AT = It / ¢; p; d. With an increase in the fraction of heat transf@rfrom the film to the substrate and the
coating (for timest »> d?/a;), we obtain a temperature dependence of time @ffthm A7 ~ [v/t. The effect of
inhomogeneity of light absorption was also studigld For nonhomogeneous absorption, the temperatependence
AT ~ 't becomes faster the smaller the absorption in thEemufayer of the film and the greater the coeffitie
Viz = Kl\/a_z/Kz\/a_l-
The results obtained subsequently helped experattersthow the thermal character of thenforphous — crystallirie
(a 2 ¢ photo-structural transitions as appliedSo-Seddn) chalcogenide films [7]. Photo-thermal crystaltiza of the
film is carried out in the range of radiation ingéies determined by two threshold valugs< /7 < [,. The dependence
I; VT =~ const. established during the experiment, as well asietics of the amorphization process, is in satigfry
agreement with model below.

Kopsavilkums

Impulsu lazera iedarkibas uz daudzsinu struktaram termiskais efekts
Atslegvardi: impulsu hizera iedarliba, Laplasa transforaciju metode, daudzstu strukfiras sasilSanas un atdziSanas
kinetika, nevienrariga gaismas absorbcija, fotostrukéilm pareju termiskais modelis
Tika apskats tisshnu sisEmas “f@rklajums — piina gaismasijiga kartina — pamatne” sasilSanas impulgzeta ietekra
(iedarbojoties ar taisnstveida hzera impulsu ar ilguma) gadjuma anatisks risirajums [1]. Piedvata struktuélo
izmainpu termiskk modda ietvaros pnas krtinas apstaroSanas ga#r impulsu dzeru tika iegtas sakabas, kuras
apraksta #rtinas sasilSanas un atdziSanagtiu impulsa dartbas laile un Ec & izslkegSanas. Ms apskatam gadjumus,
kad lartina (ar biezumud) pasév vai nu \gja, vai sgciga starojuma absorbcija [1, 3], pgmot, ka s attiedgi apraksta
viennerigs (g (x) =/ /d = const.) un nehomogns (g (x) = =lae™ siltuma avotu sadglims via filmas dzjuma.
Tika paadits [1, 5], ka maziem laika periodierd € ¢ < &, kur ; < d?/a,) temperaira uz Krtinas virsmas pieaug
lineari: AT = It / c;p;d. Palielinoties tai siltuma dai, kas tiek nodota noaktinas uz pamatni unagklajumu (kadt »
d?/a,), iegistam #das formas tempefas atkaibu no laika:47 ~ /vt Tika pstita af gaismas absorbcijas nevietwm
riguma ietekme [3]. Nehomegas absorbcijas ggdma temperairas atkaiba 47 ~ V¢ iestjas joatrak, jo mazka ir
absorbcija krtinas augga slani un jo liekks ir koeficientsv;, = Kivaz/Kava;.
legatie rezulfiti pafidzeja eksperimenta cga konstagt “amorfo - kristilisko” (a 2 ¢) foto-strukfiras fareju termisko
raksturu, kas tika na@vots Sh-Se-(In) halkog&du filmu gadjuma [7]. Kartinas fototermisk kristalizacija notiek
starojuma intensites diapazam kuru nosaka divas robetibas:/; < /< L. Atkariba 7;V'7 ~ const., ka af amorfizi-
cijas procesa kitika, kas tika nogrotas eksperimenta gajtpaadija apmierinoSu sakitiu ar zerak apraksto modeli.

Introduction
The classical problem of heat flux in multilaydnfistructures has long been of great interest
in connection with various practical applicationg+example, in such fields like design of optical

information storage devices, laser annealing of iemductor materials, electron beam
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lithography, and ion implantation. What is esséritiaall these processes, is the determinatioa
thermal effect upon heating of multilayer systemsd #&s role in the structural and other chan
have been observed am samples are irradiated with external energycasurin this paper, w
consider the heating of a thryer system consisting of a ligabsorbing film, substrate ai
coating, based on the approach of [2] to a-layer system.
Material and methods

We can assume that the film and coating thicknesspssited on a substrate (which
consider seminfinite) are equal tcd andb, respectively. We also consider the light is abed
exclusively in the film. The valueof the coefficients of thermal coundtivity X;, specific heat; and
densitiesp; (i = 1, 2, 3 for the film, substrate and coating, estpely), as well as the optic
parameters are taken independent of temperatueefilfiim is excited by a single rectilinear la
pulse with an intensity <108 W/cm? [4, 9, 10] and a durationwith a leading edge it=0. Let ¢
satisfy conditionr;<< 7 < 7, wherer; is the characteristic time of energy transfer fittva electroni
to the vibrational subsystem for the photosensiiine (for a number of amorphous semiconduc
films 7, < 107° s [11], 7> ~ r’/a; [12]; wherer — the radius of the light s, a; = K,/¢ p; — the
corresponding thermal diffusivity coefficients.) @&hthe photomduced heating process can
described by introducing a stationary volumetriatisourceg = //d (I — the intensity of the radiatit
absorbed by the film); also, we can neglect theatadmponent of heat flow in the film, the subtd
and te coating. This allows us to consider the problanthe on-dimensional approximatiol
Simultaneouslyz is the upper limit of times, for which this problestatement is valid (Fig. .

Pulsed laser heating of a thredayer “coating-film-substrate” system

=

MHaneAd

-b 0 d

Figure 1.Pulsed laser heating of a “coatin-film-substrate” (“3- 1-2”) system
(the rays on the left indicate the diameter of théight spot, D = 2r)
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In the case of neglecting heat transfer with theirenment and ideal thermal contacts
between the layers, the kinetics of changes inténgperature of the layers is described by the

following system of equations with a boundary amtal conditions:

0 Ti(x 0/0t—a;0°T; (x 0,/0x"=qi(x 0/cpi(i=1,2,3);

Ti(x0)=T1p (1=1,2,3);

T; (0,0 =73 (0, d); K;0T;(0,8/0x=K;0T;(0,5,/0x (1)
T;(dt=T:(d0; K;0T;(d §/0x=K,07T>(d 0)/0x

K;0Ts(=b B Ax=0;  Tp(o, 8 =T,

From the assumptions made above it follows Wl §) = g;(x, ) = 0 and g;(x, ©) =
const. = g. Using the method of Laplace transforms in timee(der example, [8]), when solving
the boundary-value heat conduction problem (1)tf@r Laplace’s transform image of the film

temperature77. (x s), we obtain:

T (5.9 = To/s+ /esps){+(p(2 [ED)=1)(v1=D) exp (= [Z )+ (L4vsa)
exp(2 [ 25) ~(1=via)]- exp( [ 2 +{(exp (2 [ 2 B)=Dar+1) exp( [ =)+ (1410
— (1=v12) exp(2 [£5)] - exp(— [£1) /(1 +922) exp( [2) [(1=v2e) ~(1+v12)

xp(2 [ZD)]+(1~via) exp (= [£0 [ vi)(ewp @ [2D) = (v} @

Wherev,, = Kivaz/Kavay, vis=Knfas [ Kn/a; .
Results
We consider two special cases below:
1. b > +Jast — the depth of propagation of the temperature fiorihe coating is much less than
b; this corresponds to cases of either semi-infioateerage or small times,
2. b<+/ast - the speed of propagation of the temperature frotite coating is very high and the

latter heats up almost instantly.

The first case corresponds to the following cowoditfor the Laplace imageh +/sa;™* >1,

which gives the following dependence for the Laplamage of the film temperatu®; (x s):

T1.(x, 5) = Ty/s+ Q/C1P152{1_ ([ (viz—1) exp (_\/azl d)+(1+vq3)] - exp( ailX) + [ (vi2t+1)-
exp ([Z )+ Gaa=D T exp (= [20)/(Lvin) (Lvia) exp( [£d) —(1=vi) 1=V

exp (- \/Ed))}. 3)
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The inverse Laplace transform of (3) gives
T;(x 0 =To+ q/cipa[t —1/((1 + vi2) (1 + v13)) Xpzo[(Viz—1)(V13—1)/
A2+ D) Vi + D))" { viz—D[(¢+((2n+2)d —x)* / 2a4)- erfe ([(2n+2) d—x] /24/aqt ) -
— ((2n+2)d—x) V't /Tma; exp (—((2n+2)d-x)? fAa t)]+(viz+1) [(£+((2n+1)d —x)% 2a,)-
-erfc (((2n+1)d —x) /2+/ast) — (2n+1)d —x)Vt Ama; - exp (—((2n+1)d+x)* Aast) ] +
+(v12+1) [ (£+(2nd +x)* 2ay)- erfc ((2nd +x) 2+/a;t) — (2nd +x)\/t /ma; - exp (—((2nd+
+x)2/4ait) | +(vizs —D[(¢+(2n+1) d+x)22ay)- erfc (2n+1)d +x) /2/at) —
—[(@n+1)d+x)Vt /Vmai] - exp (—((2n+1)d+x)°/4ait) ] }]. 4)
An analysis of (4) shows that for timés<¢ < ¢, (whent; < d?/a,) the temperature on the

film surface7; (0, £) grows linearly with time:
AT:(0, ) =710, — Tp =1t /c1p1d. (5)
For timest> d%a, we get the temperature increase in form:
AT, (0,0 = B(D) AT+ B [expl B? - erfcl B -1]); (6)

Where B (&) =1t/ (c; pzVazt + c3 pz/ast,
B = B (t) = C1P1d(1+1/V12V13) /(CZPZ\/ azt +C3p3\/ agt.

In (6), B () is proportional to the heating of the substratel awating layers with
thicknesses/a,t and +/ast, respectivelyp (£) determines the ratio of the bulk heat capacitthef
film to the total heat capacity of the heated captind substrate layers.

For the second case (whén< /as;t) we have the dependence of the same form as (6),

however now

B( = It/c; pavazt, B =B () = (c1 p1d+cs ps b) /(cz pzazt) +bAfast. (7)

Here B (£) describes the heating of a substrate layer withickess which is equab /a,t.

The first term inf (£ characterizes the ratio of the thermal energy rctated in the film and
coating to the thermal energy transferred to thessate, and the second term characterizes the
degree of heating of the coating. It is importannbtice thatA 7; (0, ) —» —»B(d - 2A/m, when

B (9 - 0.

Thus, a thin coatingi(«<+/ast) plays a role only at the intermediate stage ofihgaln the
case of a thick coatingg(>+/ast), the heat sink from the film is distributed beemethe substrate
and the coating. In the general case of arbitralyes ofbA/ast, the general solutioff; (x, £) can
be found by numerically inverting formula (2) fdvet Laplace temperature image. However, using
simple physical considerations, it is possible bbaon an approximate formula fdf; (x, £), for

assessment of the heating effect for anyv (a; t) ratios. We consider the change in the
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temperature of the film, substrate, and coatingeursimple assumptions that the film and the
heated layers of the substrate and coating withickriess of/a,t and+/ast, respectively, have the
same temperaturg, + A7, the rest of the system has a temperafyr& hen from the heat balance

equation of the system we have

AT =1t/ (c1 p1 d+cz pzaszt +c3 psast ) (8)
Where the term/ast for ¢+ > b%/a; becomes equal th.

It is easy to see that as> 0, when the fraction of thermal energy transfermednf the film to

the substrate and coating is small, formula (8sgneer into (5), and as— oo:
AT(t) = [t/(CZ p2+vast + c3 P3V agt) (b >4/ a3t) and
AT (t) = It/c, paJazt  (b<K+Jast),  which correlates with (6).

Let us describe approximately the kinetics of theling process after the end of the pulse.
The continuation of the dependet&; (0, £) for > r (film cooling stage) for the exact solution of
(1) can be obtained in general form using the dna@thod [1, 6]. The general solution has the form
(for t > 1):

AT* (0, ) = AT, (0, & — AT, (0, t—1); 9)

WheredT; (0, §) has the form of a solution to the heating prob(éjn Expression (9) is valid only
with linearity (1) and stationarity of the heatisgurces.

If the final stage of film heating is describeddspendence (6), then for times» 7+ d/a,
the cooling of the film is determined by the follong expression:

AT* (0, = B(f) QAT+ B(P) [exp 1,B2(H)-erfc 1,B(H) —1]) -
~B(t—-1) QAT+ B (t—1)-[exp 1B2(t —1)-erfc 1B(t —1) —1]). (10)

This expression is valid for both<«'+/ast andb > /ast.

The asymptotic behaviour of solutions of (10) fottbcases as— <o has the form:
AT% (0, H ~ [T /Art, (11)

Where A = ¢, ps+/as + ¢; ps+/as (for semi-infinite coverage),
A = ¢; p2+/a; (for thin coating).
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General view of kineticsAT; (t)

i

At -1 At

t T o
t, < d%/a, At=ty

Figure2. General view of kineticsA Ti (t)

Using the drain method, we can estimate the coohitg of the film surface after the end
the pulse:
Vool =0T% (0,00t~ AT (0, ) /A ¢ (12)

For this, we consider a simple dependence (8). Tireooling of the film surface in the ce
of a thick coatingvill have the form

AT* (0, t> 1) = It /(¢c; p1 d+ 2 p2aszt +c3 psast) -1+ (t—71) /
[ (€1 p1 d+cz pzi/az(t —T) + 3 p3i/as(t — 7)) (13)

In the case whem; p; d < ¢, p2 \Jast + ¢; pn/ast, for the instantaneous cooling rate |
t - Twe get:
V ool (t) =0T*; (O, t)/ot= —I /c; p; d. (14)

Whent—7> d?/a;, we get:

Veool () = I(t7% — (t—1) %) /2 (2 p2\az + ¢z p/az). (15)

The obtained dependences of the film cooling ratéhe intensity and duration of the lig
pulse are important for assessing the ranges atsof the parameters of light exposure at wr
the process of photithermal transformations in glassis realized. For example, when realizin
photoinduced transformation of the “amorphous st— crystalline state” typea & o), it is
necessary that the condition.o < v is satisfied, where’ .. is the maximum cooling rate of tl
film at which itstill has time to crystallize. Using (14), we cgpeoximately estimate the valuof
the parameters of the laser action for which tbisdition is realized. It is easy to see that tigatl

intensity should not exceed a certain critical @ /., defined by the expressi:

L2~ 2Ver (G P2zt s psas) /(7% —(t—1) ™4, (16)
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Where ¢ is time corresponding to the cooling of the filmthe crystallization temperature.
On the other hand, the light intensity should béfigant so that during the pulse the film
temperature reaches the effective crystallizatemperature? .. Then the smallest permissible

value ofl is determined by the condition following from (8% /.1,
Where [o1 = AT C /T~ AT AT, (17)

C'=c¢;1 p1 d+¢ p2NazT+cs pz\ast = (2 p2\az+cs prNaz WG, AT = T — T,

So far we have looked at the kinetics of heatirdyaed by laser pulse under the assumption
of homogeneous absorption of radiation. But bedikliss we also solved the problem similar to that
considered in (1), but with heat sources in the filepending on the depth according to the law
g(x) = lae™ (Wherel/ = I, (1-R) is the absorbed light intensity on the film su€ée=0), a — the
absorption coefficient).

As shown above, in the case of a thin coating arfficently large times (whem «+/ast),
the heat transferred to the coating is much less thansferred to the heated substrate layer, i.e.,
¢ p3 b < ¢ pz+/azt. Under these conditions, the influence of the iogatan be neglected and
considered instead of a three-layer to two-laystesy. In this case, on>>d?/a,, the dependence

of the film temperature on time fagx) = /ae “**has form:

ATy (x,B) = (ld/K1) (1-e) {v1,2 [(2AT) 1/B + expl B - erfcl B-1] +
[(exp1,/B? - erfcl B--1) (1-ad-ed) + (1-ax -e®)] /[ad (1 - ead)]}, (18)
WhereB = vi,d/ +ait. We introduce the notatioh= /7 (1-e9) — the average absorbed intensity

for nonhomogeneous light absorption by the film.

In the case of homogeneous absorptiornsat/*/a,, as follows from the results of [1, 2]:
AT (B) = (Jd/Ky) vi22 QAT - 1/B + expl,/B? - erfcl /B -1), (29)

Where/= Iad- the average absorbed intensity with homogeneous atimn.
Introducing the dimensionless varialfle= 7/7. (where 7. = 7 d /K;), from formula (1) we
obtain:
A6, = 46" + 46", (20)

Whered8’; = AT', /T, 40" is the addition that takes into account the distion of heat sources
along the depth of the film.

We studied the asymptotic behaviourd®”; as ¢ — co. On the back side of the filifx=ad),
468"/t - » - 0 and on the front surfacéx=0) 40"/t - » = (ad +e )/ [ad (1-e29)].

Two limiting cases can also be distinguished heWith strong absorption(ad >1),
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46", = (ad -1) /ad. in the limit case whemwd —» o0, 46", - 1. In the case of weak absorption
(ad k1) 40"; » 1 (2-ad); asad— 0, we obtaind8”; - 1/2.

It follows from the obtained dependences that édficiently large timeg ¢>>d?/a,), a quasi-
stationary transverse temperature gradient (albadiim depth) is established in the film, the \alu
of which depends on the degree of absorption. Is tase, the film can be approximately
considered as a two-layer system, in the firstdayavhich light energy is effectively absorbeddan
the second is a thermal buffer, the temperaturghoch increases due to heat transfer from the first
layer. The higher the degree of absorption issthaller the thickness of the absorbing layer.

We analysed the effect of heterogeneity in theribistion of heat sources on the kinetics of
film heating. Introducing new variables and lookiagthelog pi! = f (log v;») dependences
(Wherepr = d/V/(ai1ty) is the dimensionless variable and= d?/a,p.? is the characteristic time
for the film at which46’; = 46"}), it has been shown, that for times ¢, 46’; becomes> 46",
and the influence of the temperature gradient dudst smallness can be neglected. We also
compared the heating kinetics for different degm&fesbsorption by analysing the dependences log
46; = f (log pt) (for different values ofrd). Whenv;,=0.1, the dependenc#d, ~ vt is reached
at (pr2)! »>1, and (pk2)! the greater, the greater the inhomogeneity of aisor in the film
((pk1)* ~ ad). Comparison of the dependencieg 46; = f (log p') for v;,=0.1 (i.e., with a
significantly lower thermal conductivity of the il compared to the substrate) and=1.0 (for
which (px7)'? < 1) for different absorption degrees showed that twigch passes from the
beginning of the pulse to the reaching the deperelaf; ~ v#is much longer for the first value of
Vi2.

Discussion

As follows from our research, the kinetics of thbBom-induced processes is mainly
determined by the integral absorption of the filmdathe thermo-physical parameters of the
substrate (but not the corresponding parametetiseofilm or its thicknessl). We assume that the
proposed model might also be applied to the coralide of photo-induced processes in multilayer
structures using other radiation sources, suchnaslextron beam. Various publications show us
that in such experiments massive problem usualty determine the achieved temperatures. This
way, the use of our model to determine the puregrmal effect and eventual structural changes
caused by it could be of great help in the furgtadies of complex layered compounds. Of course,
the fundamental difference between the action aflactron beam and a laser pulse must always be
taken into account. However, the total thermal gypdransferred to the samples could well be
estimated and compared in both cases. For exanmplgd,3] an undesirable appearance of the

crystallization process in a thin amorphdigSes film during its irradiation with an electron beam

166



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

is indicated. Apparently, the application of modatlined above could help in choosing the optimal

parameters for the beam power and the irradiatine to try to avoid unwanted effects.

Conclusions

1. It was shown [1, 5] that for small time8 &t < t;, wheret; « d*/a;), when the fraction of
heat transferred to the coating and substrateyisfgiantly less than remaining in the film, the
temperature on the film surface increases lineatly=17t¢/ /c; p; d. With an increase in the
fraction of heat transferred from the film to thébstrate and the coating (for times> d%/a,),
we obtain a temperature dependence of time ofdtra #7 ~/v/t, where the coating plays a
role similar to the substrate ifast < b, or is a certain heat reservoir of constant hapacity
if Vast>h.

2. In the case of a thin coating and sufficiently &times (or long pulses), # « vast, the
fraction of heat transferred to the coating dutregt transfer will be much less than the heat
transferred from the film to the heated substrayed during the same time, then the influence
of the coating can be neglected and structure eaalready considered two-layer instead of a
three-layer system. Also, when exposed to longgsuls> d“/a; (see (6)), at the final stage of
irradiation the total fraction of the energy remagin the film becomes substantially small
and the heating of the fild7"is practically independent of its thermo-physipedperties and
is mainly determined by the substra®e?™; (0, §) ~ / r/A\/E; A = ¢ pz+/a, (for a thin
coating) [1, 5]

3. Using the drain method [1, 6], it was shown thamediately after the end of the pulse action
(t = 1), a linear cooling of the film is observed? () = 4T (1) -I(t -1) /p; ¢; d~ ~ It, and
for times ¢ -t » d?/a, film cooling is characterized as7 (£) ~ / v/t The duration of the
transition from the typel7 ~ /tto AT ~ I/t is the shorter, the less absorption and the greate
the ratiov,, (in the case of a thin coating) [3].

4. Photo-thermal crystallization of the film occurstive range of light intensities determined by
two threshold valueg < /< L. /; is the lowest light intensity at which the filmdis up during
the pulse to the effective crystallization tempearat’ ... /> corresponds to heating the film to
the melting point7;, by the end of the pulse [1, 7].

5. For non-homogeneous absorption of light by a filnere is a characteristic timtgsuch thabn
t » tx heating is determined by the dependeddg = AT, + AT";, where the first term
characterizes the temperature increase in a timmviith a homogeneous distribution of heat

sources in it, and the second is determined exa@lysby the non-homogeneity of absorption

[3].
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6. The experimentally proved relationshipyT = const. and studied amorphization kinetics after
the termination of the excitation pulse in the cas&b-S-(In) compounds [7] showed good

agreement with the proposed model.
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Abstract

Forest management impact on black stork (Ciconia gira L.) habitat landscape changes in the future scenani
Key Words:habitat, suitable, forest stand, metapopulationNDAS
In this study, potential landscape changes, anddtspon black stork habitats, considering the latijig framework
and intensity of forestry activity, landscape scergafor species habitats were modeled for the h8ftyears. Using 32
micro-reserves and 40 randomly selected plots §&m), LANDIS-II model identified a dynamic changethe forest
landscape in time. Given the conditions appliedhi® metapopulation of the species, landscape deaistcs were
obtained using the Fragstats 4.2. model, thus itéésgrthe resulting changes in the forest landscape change in
landscape metrics through statistical analysesdetermined to reduce forest stands suitable foitdtalover time and
these stands will become more fragmented and e&blbtt over time significantly increases unsuitattknds. The
scenario means that over time the availability ofeptial black stork sites is declining signifidgnand is becoming
more isolated. In the current landscape inhabitethe black stork, there has been no statisticagjpificant difference
from the random landscape in Latvia, and over tiinethe case of a future scenario, changes to ahdstape of
habitats do not differ from changes in the randoofigsen landscape. After 100 years, more suitaiédt sites are in
randomly selected landscapes, linked to differemtéise aging structure of forest stands betweendamples and the
planned management. Since trends in the resultsnalot and the current mechanism for protectingnfeo-reserves
of the black stork do not provide sustainable prid@ for the species, it is advisable to remowe gtatus of micro-
reserves. However, it would be possible to endueeptesence of the species preferred landscapelsitkmiting the
average amount to be felled in the forest landstapess than the current average of 10%.

Kopsavilkums

MeZsaimniecislkis darbibas ietekme uz mela starka (Ciconia nigra L.) davotnes ainavas izmaiam

nakotnes scearij a

Atslegvardi: dzvotne, pierarota, mezaudze, metapogcija, LANDIS
Saj petijuma melra stairka d4Avotpu potencilas ainavas izmaas un ietekme uz dmtnei raksturojodiemaditajiem,
nemot \era mezsaimniecisls darbbas normavo reguEjumu un intensiti, sugas dwotgu ainavas sceniji tika
modetéti turpmakajiem 100 gadiem. Izmantojot 32 mikroliegumu unn#jausi izeletus parauglaukumus (6x6km) ar
LANDIS-II modela patdzibu tika noteiktas meza ainavas dinaragskmaipas laiki. Nemot \&ra sugas metapopadijai
pienerotos nosagumus, izmantojot Fragstats 4.2. modeli, tikanteginavu raksturlielumi,adejadi raksturojot iegtas
meza ainavas izmgas. Nosakot ainavu metrikas izmas$ ar statistisko anal paidzibu tika noteikts, ka laika gait
samazias davotnei piendrotas mezaudzes urag Kas fragmeritakas un izadtakas, bet nepiednotas audzes laik
butiski palieliras. Scearijs paredz, ka laika gaitafi potencilo melra stirka parcelSams vietu pieejarba hitiski
samazias un fis Kust izoktakas. PaSreiz eso%iajmelra stirka apdavotas ainads nav konsta@ta statistiski btiska
atXkiriba no nejausn ainadm Latvija, un laika gait nakotnes sceirija gadjuma izmaipas dZvotnpu ainav neat&iras
no izmaham nejausi izgleta ainava. Pec 100 gadiem vadk pientrotu davotgu vietu ir nejausi iz8létas ainavs, kas
saisims ar mezaudzu vecumstrakis atgirtbam starp abm paraugkopm un phnveida apsaimniekoSanua Tka
ieguto rezulitu tendences un paSrgiais melm stirka mikroliegumu aizsardzas mehnisms nenodroSina sugas
ilgtspejigu aizsardibu mikroliegumu statusutku ieteicams atcelt. Savarlt, sugai €lamo prcelSaas vietu esaifiu
ainawa batu iesgjams nodrosiait nosakot ierobezojumus ar €d noc&rtamo apjomu meza ainawnazk par pasreiz
vidgji certamajiem 10%.
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Introduction

The Black Stork Ciconia nigralL.) is a globally important bird species (Europ&arliament
and Council 2009) with specific conservation stand in Latvia most often with a microreserve
status (Cabinet of Ministers 2012a). There have lmeany studies about the black stork population
decline reasons, and one of the reasons is intetddrestry management (Banet al. 2019). It
comes with a decrease in suitable nesting haliRadsenvald, L6hmus 2003) and breeding sites
(L6hmus et al. 2005; Strazds 2011). The black sionielatively selective in the selection of the
breeding site, as it requires forest areas thatagorlarge and old trees with large and strong
branches (Bargaet al. 2019; Treinys et al. 2009; Moreno-Opo et2éll1). In Eastern Europe, the
main reason for the decline in habitats suitabtenfssting is to be considered the decline of forest
lands: deforestation, increased disturbance bytonanagement which reduces the number of aged
suitable trees for nesting (L6hmus, Sellis 2003sd¢twald, Lohmus 2003; Bahat al. 2019). The
black stork species protection plan states thatptteéection status should only be ensured by
creating micro-reserves for all the identified n&asts Kemeri National Park Administration 2005).
Any forestry activity is prohibited in the area tife microreserve, while there are no cutting
restrictions on surrounding forest stands, arisesquestion of how such a situation would have an
impact on the typical habitat of the black stornfrthe ecological metapopulation theory point of
view, where the success of the species breedingndispon the possibility of relocating suitable
places in the landscape (Hanski 1998). It is péss$danalyze this issue by looking at the dynamic
development of the forest at a time which can leatified through forest successions and dynamic
modeling at the landscape level (Gustafson et @LOP One of the models of forest landscape
succession is the LANDIS-II model, in which it isgsible to model forest landscape changes on a
large scale of spatial time with a variety of egital processes (Mladenoff 2004; Scheller et al.
2007). The characterization of landscape fragmemas one of the main processes of landscape
change analysis (Turner, Gardner 2015) and a veidger of landscape indicators (McGarigal, Mark
1995) are applied to identify and quantify landsc&agmentation and structure. Forecasts for the
conservation of the characteristic habitat of tlaek stork and the vision for the future in theefsir
landscape in Latvia have not been analyzed sd-taest landscape management should consider
many interlinked ecological processes in a broaatizpand time scale (Lindermayer, Franklin
2002).
Material and methods
Study area and suitable habitats

The study identified scenarios for the developnund suitable habitat for the black stork
metapopulation under the current legislative framwand intensity of forest management activity

in the country and the constraints on the manageofeprotected natural areas. The selected study
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sites in Latvia are the micneserves of the black stork established in the3agtars (n = 32) i
forest lands outside nature reserves and nati@rspRandom plots were selected (n = 40) fol
comparison of sample sets between populatecunpopulated forest lands of the black stork. E
landscape plot analyzed in the area of 6 x 6 knmrevhiee micr-reserve or randomly selected pc
is located at the center of each plot (Fic.

The area of the selected landscape plot with aisaofi 3km on average corresponds to t
the distance between the two actual nests of thekldtork in the landscape. The requirem
applied to the habitat of the black stork in thedgtwere classified as suitable forest stands &ac
70 years and unsuitablforest stand< 70 years (after Treinys et al. 2009; Lohmus, S&D03;
Strazds 2011). The average transfer distance,eifndst becomes invalid, is accepted at 25
(Kemeri National Park Administration 2005), so in gtady, the model is looking r the forest
stands suitable for metapopulation at such a distahhe area of the suitable stanc the black

stork nesting is applied at4 ha (after Bars et al. 2019).
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Figure 1.Placement of samples (n=72) in the territory of Latia (created bythe author using
the limited accessibility information of the formation of FST micro-reserves)

Used data
Decisions for the establishment of mi-reserves of the black stork and the informatiothef

forest inventory sections of the landscape to balyzed were obtainedrom the State Fore
Service and the Forest State Register providedeoyi&. The study includes the 10 most comi
tree species in Latvia (Forest State Service 2019ahe simulation are used data from the field
the Rural Suppt Service's ope-access field register using the metadata availtble WFS
services. Freaccess data on ditch systems, existing and plaforedt roads, the construction
road structures of Latvia's State importance, dadned roads in the futuare included. Data of
roads and ditches are not included in the modaeifrfgture scenarios due to the inaccuracy of tt

vector data at the scale of the landscape expaostt tsimulation. The data decrypted in the re
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layer with theRandom Forest Algorithnsentinel-2satellite images were used with 10 m accuracy
during the active vegetation period.
Simulation of future forest landscape scenarios

The forest simulation model LANDIS-II with the Babkarvest scenario, which simulates the
dynamic changes of the forest over decades, tatesaccount forest restrictions and conditions,
was used to determine the changes in the habithiedblack stork over the next 100 years. Forest
management activities restrictions include NatW@wa@®management regulations and micro-reserve
management requirements (Cabinet of Ministers 2PQ02a). Forest sections in plots are subjected
to cutting reaching the relevant age (Saeima 204®)n a specified decade. The scenario of the
Base Harvest provides for the recovery of the tostand withPinus sylvestrisn the associated
forest types (Cabinet of Ministers 2012b). The mqulevides for the cutting of 10% of the area of
the forest stand reached by the main cutting agesuah is the current average forestry activity
intensity in Latvia (Forest State Service 2018,9)1
Identification of forest landscape changes

The Fragstat model 4.2. (McGarigal 2015) is usedescribe changes to habitat landscapes.
The landscape metrics produced by Fragstat 4.2ehusscribe the fragmentation of the landscape
of habitats and random sampling plots and changasructure over time. At the landscape level,
diversity metrics are selected and mainly fragntenametrics at class level, but at the
metapopulation patch level shape, area and isalatietrics (after Wang et al. 2014; Lamine et al.
2018; McGarigal 2015). A total of 36 landscape mstare used. The model includes the conditions
for the appropriate stands of the black stork nmtafation, namely the search for habitat suitable
stand age and area within a radius of 250 m.

To interpret data from a model, several data pingsmethods are used in the study.
Descriptive statistics and DCA ordinations haverbesed to describe habitats and random sample
plots at a given moment. The ranking-based nonnpetréc Kruskal-Wallis H test was used to
identify statistically significant differences beten the plots of the black stork habitat during the
100-year modeling period, but the simple t-testdmmparing the habitat and random samples was
applied to determine statistically significant dif¢nces between the two samples over each decade
over the 100 years.

Results and discussion
Samples description

Following the distribution of the dominant speca@strees in the DCA ordinations (Fig. 2),
the comparison of average values and the rankihgesaf the Kruskal-Wallis H test shows that
there are no significant differences in the commsiof tree species between the habitat and the

random samples. Significant differences have bdentified in the prevalence of unsuitabie70
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years) stands of birch and spruce, specifically sugh unsuitable stands have been significe
more identified in the sample plots of black sthdbitats. Significant differenc between the two
samples have also been identified in the networklithes, forests and future roads, where
location of these sites is significantly highethe landscape of the black stork. Often, the pres
of forest roads can serve as a mee of the deviation of natural conditions, namely tkenser roa
infrastructure can be found in the landscape, theent has been modified (Lindermayer, Franl
2002). Therefore, the landscape of the black stakitat inthe year of 2020 as a whole
characterized as more intensely managed areas cednjpethe random sample plots. It also der
from the fact that a younger forest stands withia presence of birch and spruce are significe
more present in the habitat sample. The diversitieyes of Shannon and Simpson, on the ¢
hand, do not show any significant changes betweensamples or between black stork hat

plots.

Axis 2

Axis 1

Figure 2.Similarities between the habitats of black stork ad the plots of
a random sample se (terms: red — habitat, black —random)

The habitat sample plots show a significantly lowdge effect for metapopulation patct
which is considered to be a positive indicator sitize black stork is mostly nested in a knc
distance from the ecotoriBang et al. 2019; L6hmus et al. 2005). For transfetafile patches ai
present in the form of individual fragments in thadscapes corresponding to the metapopul:
theory of the species’ existence (Hanski 1¢
Description of habitat changes

Themodeling results show that, despite the averagenguif only 10%, virtually all areas «
forest compartments where forest management aciw/ihot limited are cut during the modeli

period of 100 years. As there are statisticallyngigantly more insuitable forest stands in t
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habitat sample, it is these forest landscapes dmatoccupied by the black stork that is m
endangered than any other place in Latvia. Cle@ngst formed as a basis for the entry of
pioneer species in these forepeanings. One of the following tree species is t@aniified birch. Ir
a mixed forest, birch and spruce stands are comrglde be a typical phenomenon dominated by
dynamic development of unequal aged stands (Préatoat. 2010). The structure of forest
landscape changes in fragmented mosaics (Fig.€3) 100 years where the habitat plot in row
located in the center and its stand age structiltenarease over time because forest manage!

activity in the micro-reservis prohibited
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Figure 3.LANDIS Il results: 1. row — habitat plots,
2. row —random plots with the spread of forest stand agq

The landscape continuity for the survival of thadil stork species is a vital component s|
the theory of the ecology of metapopulation recuitee continuity of the patches suitable the
habitat or even physical continuity. Since the agertranfer distance of the species has b
observed at 250 m, the continuity of the suitaldécipes in the landscape must be practic
physical connected to ensure the possibility gbldisement, which should in practice be ensure
reducing the forestryniensity below the current cut 10%, thus maintagniand naturally
developing older forest stands in the landscapés $tudy shows a decrease in the percer
(PLAND) of agesuited stands in both habitat and random sampdinddcapes (Fig. 4) over ti as
well as increased isolation (ENN_MN) and fragmeataiver time. However, unsuitable stai
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are increasing over 100 years and are becoming roongpact with a significantly highi
proportion of such forest stands in the samplespbdtblack stork hetats. Thus, the continuity ¢

the suitable patches is likely to decl
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Figure 4.Class level fragmentation metric differences inmean values for suitable stanc
(1. row) and unsuitable stands (2. row) between h#ht (green) sample anc
random (blue) sample

Results of the study show that within 100 yearsigmiicant reduction in forest stan
suitable for the metapopulation of the black std®kice the siL-population of the black stol
depends on the proximity of the suitable stalLdhmus, Sellis 2003), which is an average of
m, the results obtained show that the probab#itgignificantly reduced (in Fig. 5 PROX index)
the black stork to find suitable stands for trarmgfig in which it would potentially be possible
neg. Such stands are becoming more fragmented afatado(Fig. 5), forest stands under the
of 70 are increasingly developed between them. Seefer stands will mostly consist of birch ¢
spruce, potentially not the primary tree specidscséed by tle black stork (Strazds 2011; L6hm
Sellis 2003). A significantly higher probability f@a black stork to find a suitable location
himself exists in the random sample

The habitats required by the current forest managéenmtensity and modeled scenario \
be affected in the long term, and trends in thaltesf this study point to the potential fol
significant decline in the success of black stagktimg in the uture, as the bird will have to spe
longer time searching suitable place for nestitgnifing forest management activities at lands«
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ecological level in the long term will increase tpessibility of targeting mono dominated ¢
forest stands (Ziemisl 2020) by ensuring the connectivity of tree specand forest stanc
reducing the isolation effect, since bird societiaggeneral, are directly affected by the appatp!
habitat area and the abundance of species (New@8).1Planning of foresireas on a large spatial
scale will increase the likelihood of providing nyametapopulation needs in a single fol

landscape area.
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Figure 5.Metapopulation suitable patch level metrics differaces in mean value
between habitat (green'sample and random (blue) sampl

Conclusions and recommendatior

There are no statistically significant differendaslandscapes occupied by the black s
from accidental landscapes in Latvia, except fa fidct that there is a greater overall lengf
ditches and forest roads in the habitat landscdpescluded that changes in the habitat lands
do not differ from changes in the randomly seled@@udscape. After 100 years, the share
unsuitable habitats will increase significantlythie blackstork habitats, but suitable stands
fragmented and isolated. Over time, the availabdit potential black stork sites is also declini
After 100 years, more suitable habitat sites amamdomly selected landscapes. It is concluded
the curreb mechanism for protecting the black stork, nanibby status omicrc-reserve, does not
provide sustainable protection of the species smfter 100 years there will be a significi
reduction in habitats due to the substantial radncand insulatiorof older forest stands in tt
forest landscape. Thus, the protection status efntiicrc-reservefor the black stork should t
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abolished, while maintaining the strict protectstatus of NATURA 2000 sites. It is necessary to
carry out planned and science-based planning oetiaogical level of landscape with regard to
species protection and forest management. In eodemovide future potential breeding sites for the
black stork species, it would be necessary to setimum cutting limits for forest sections at the
average size to be cut in the landscape belowuherd average of 10%, thereby contributing to
increasing the proportion of older stands in theedb landscape. It is also necessary to develop a
new version of the black stork protection plan, efthivould include the requirements for the habitat
of the species in conjunction with the dynamicshef forest landscape.
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Abstract

Factors influencing eco-friendly choices and enviromentally sustainable action taking regarding chenual

product usage in households in Riga, Latvia: a pikostudy

Key Words:chemical products; sustainable consumption; irtfiacture accessibility; household chemical pollatio
environmental behaviour
With growing concern towards environmental problemsd chemical pollution, it is important that more
environmentally sustainable choices are made. Wighincreasing consumption of goods and servicese rstrain is
put on the ecological systems and earth’s capatilitestore its resources, therefore pollutionbgl warming, decline
in flora and fauna, as well as other issues hasrheanore important than ever. Consumers have tliyab improve
or worsen the situation by purchasing or choosiog-feéendly products or services, however the denisnaking
process is complex and can be influenced by diftefiactors.
The aim of this study is to determine factors thfitience the choices and actions of citizens @faRRLatvia, regarding
consumption of household chemicals and taking enwientally sustainable actions.
Data collection was made using focus group intersieA total of 5 focus group interviews were madeirty October —
November 2019 and February of 2020, gathering geians of 36 individuals living in Riga and it's@-urban area.
Efficiency, product cost, the accessibility of edtructure and/or service, the simplicity of usd product’s impact on
the evironment and health were the most often meet aspects while impact of marketing, peer/expeample or
recommended action/choice and country of manufegitigin of the product were less mentioned. Theartance of
the effectiveness and getting the expected reasltinuch as the accessibility of the infrastructoreservice was
admitted by the majority of respondents.

Kopsavilkums

Videi draudzigu izvelu un ilgtspejigu ricibu ietekmegjoSie faktori saistiba ar kimisko produktu lietoSanu

majsaimnieabas Riga, Latvij a: pilotp étfjums

Atslegvardi: kimiskie produkti; ilgtspjigs pagrinS; infrastrukiiras pieejaniba; sadzveskimiskais piegrpojums; vides
uzvedba
Pieaugot @ipem par vides prolsmam unkimisko piearpojumu, ir kitiski, lai cilveki pienemtu vaigk videi ilgtsggjigus
[emumus. & ka preiu un pakalpojumu patins tikai pieaug, ekolgisko sistmu un Zemes $ja atjaunot savus resursus
tiek parslogota, K& rezulta klast aktdlas #idas probdmas k piesirpojums, glolala sasilSana, floras un faunas
daudzveitbas samazigaras un daudzas citas. Ratajiem ir iesggja So sitdciju vai nu uzlabot, vai nu pasliktihsaa
majsaimnie@ba izveloties un iegdajoties videi draudigus produktus vai servisus, tdmémuma pieemsanas process
ir saregits un to ietekra daZdi faktori.
S petijuma nerkis ir noskaidrot faktorus, kas ieteknizvéles un dartbas saigba ar kimisko vielu lietoSanu un
ilgtspejigu ficibu veikSanu Rya. Petijuma ietvaros tika veiktas 5 fokusa grupu intewijaika posra no 2019. gada
oktobra 1dz 2019. gada novembrim un 2020. gada fatriKopuns fokusa grupu intervis piedaijas 36 ciheki, kas
dzivo Riga vai fas piepil€tas zoa — Piefga.
Efektivitate, produkta cena, infrastraikas vai pakalpojuma pieejaba, icibas vai lietoSanas viemi§iba un produkta
ietekme uz vidi un ves#lu bija iemesli, ko dabnieki mirgja visbiezk. Tapat narketings, apkrtgjo pientrs vai
ieteikta ricibal/iz\ele un preces razoSanas/izcelsmes valsts tika psimioner retak. Produkta efektiviite un \Elama
rezuléita iediSana, apat ka infrastruktiras pieejanba tika at#i ka butiskakie faktori, kas ietek@ videi draudmu
izvelu un ilgtsgjigu fcibu veikSanu.

Introduction
The environment is what humans depend on for their it is the air we breathe, water we

drink, soil we use and so on, therefore it is esaketo understand that society is “a part of, aotl
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apart from the rest of the nature”. Sustainabikityescribed as the ability of all systems (earth's
natural systems, human cultural systems and ec@s)ra survive and adapt to the always present
changes of the environment (Tyler Miller 2009). @&l pollution is one of the many ways
causing harm to the environment, but in order tange the situation the first step is to
acknowledge it. In the most recent Eurobarometponeon environmental issues (European
Commission 2020) data shows that on average ninefd@en Europeans agree that they are worried
about environmental impact of the chemicals foundthe products used daily and 60% of
respondents in Latvia responded that they “totafjyee” that they are worried of everyday product
chemicals impact on their health. Consumers hageathlity to prevent or decrease the pace of
pollution by choosing eco-friendly or “green” prads and services (Joshi and Rahman 2015),
which goes in line with what Europeans believe ¢otliie way of tackling this problem — 33% of
respondents in the Eurobarometer survey agreectiaiging the way they consume chemical
products will lessen environmental problems (Euamp€ommission 2020). Some research has
found that there is a gap between attitudes, opgand actual purchases suggesting that positive
attitudes towards green product or servicing pwsititadoes not always lead to an action (Joshi and
Rahman 2015, Bamberg 2003, Tam and Chan 2017)afi$wers to the questions: “Why do people
act environmentally and what are the barriers -gmvironmental behavior?” were extremelly
complex and no definite answers have been foundirtiiss and Agyeman 2002). Studies show
that many factors contribute to this gap includprgduct price and availability (Eckhardt et al.
2010), as well as the other studies finding thaiasdamnorms and influences affect the purchases of
green products (Itani 2012)

This study aims to determine the factors influegciaco-friendly choices and taking
environmentally sustainable actions.

Although data on European thoughts and opinionggathered and available through
Eurobarometer and other surveys, studies on thpsbgaveen the opinions and actual actions is
limited. Therefore, it is essential to determine factors that influence eco-friendly choices and
taking environmentally sustainable actions.

Materials and methods

A qualitative research method of conducting focusugs were used for this study. A
purposive sampling method was used for this statganing that the respondents were chosen to
give an insighof the opinions of the adult population of Rigatodal of 5 focus group interviews
were held in the autumn of 2019 (October — Noven#i&9) and early 2020 (February 2020),
gathering the opinions of 36 individuals living Riga, Latvia or its peri-urban area. The study
group consisted of individuals aged between ofol92; the total group consisted of 12 men and 24

women. All focus group interviews were done atfiga Stradins University facilities, except one
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case, which was done at the premises of enteripeisause of convenience. Two of the focus groups
consisted of adults living either in houses (N=bpapartments (N=8), and the other 3 were student
focus group interviews, consisting of 24 studentgsthy living in apartments (N=22). Each
interview was approximately 90 minutes long and ititerviewer used open-ended questions to
gather respondents opinions on topics like chenpo#iition, household caused pollution; waste
management; environmental information availabildgd the health threats of environmental
pollution.

This study was approved by the Ethics Committedrigfa Stradins University. Informed
written consents were obtained from participantigedata the interviews were tape-recorded,
transcribed and analyzed using coding link to then@aalysis.

Results

Several factors that influence participants’ choime actions were mentioned: product
efficiency, economic aspect, advertising or margti a positive example, provision of
infrastructure and availability of services, sinefilf of choice or action, environmental friendlises
health impact and country of manufacture/origirhaf product.

Product efficiency is the ability of a product to achieve the desiefféct. It was mentioned
in all focus groups as a factor that is importantmaking environmental and chemical choices.
Product efficiency was mentioned mainly in conr@ttwith cleaning products and personal
hygiene products, as well as in terms of the udertfizers.

“Well, every product already has the functionalityneeds to perform. If it doesn't, it doesn't
matter how economic or ecological it is. In thituation, what you are trying to do is to wash the
laundry or wash the floor. Your goal is not to m®legical; your goal is to achieve your aim using
the tools that are available.”

In all focus groups, it was mentioned that efficigrwas often difficult to achieve with
ecological cleaning products, the desired effect waich easier to achieve with more chemical
aggressive agents. Some respondents indicatedhézyatprefer a product that delivers faster and
easier result, however some respondents notednthibeir case their priority was environmental
friendliness of the chemical product.

“Perhaps there is lack of effectiveness? If it vehsse as possible to the result that can be
achieved using chemical products that are possibdye harmful. Because the purchase is done
consciously. Now we know that(ihe chemical productleaned everything in 10 minutes without
effort... and if | have to buy some eco-things, wiyexe spend an hour really scrubbing — is it

worth it? Maybe | just save my time.”
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It is worth mentioning that the importance of affiicy was mostly discussed among adults
who make decisions on groceries daily. Adults wheyewnnot responsible for economic matters in
the family (students) mentioned this aspect less.

Economic aspectis the importance of price or cost while makingicks regarding the
environment and household chemical products. Tlo@auic aspect was widely discussed while
speaking about the choice of cleaning and persbygiene products, waste management and
sorting, connection to centralized networks. Thpaontance of price was noted in all focus groups,
mentioning financial position as the determiningté®a in choosing a service or product.
Respondents who disagreed still admitted that psies important factor influencing their choice.

“When you can influence some decision, decisiviofagill be how much you have to pay for
it. If you as a consumer could choose, for exanmplegating system, and that eco heating system
with lower emissions would be more expensive, foiybas a consumer you would choose what is
cheaper for you. In the moment of choice you viwiags choose what is cheaper.”

But some respondents, whose financial situatioowallthem to choose, prefer slightly more
expensive ecological products or products withdsedkpected effect or less impact on health:

“In general, | buy more ecological products thatamade more from natural products and
plants. | do it more for myself, because | dorke lio choose very chemical products, because it is
very bad for the skin in general and worsens thacsire of it. And | also prefer products for
sensitive skin, especially in winter. | pay attentto all this. It requires quite a lot of monewyt fit's
important.”

Advertising, marketing and the example of others.Choices are also influenced by the
information respondents receive from others —¢bisld be information contained in advertising or
marketing campaigns, as well as recommendation &driend or a public figure or opinion leader.
Advertising and marketing influence the choice t&ctronics, detergents, cleaning products and
personal care products. Specialist recommendatiem@ influenced the choice of hair care
products, but recommendations from friends and @ot@ances were mentioned very often. For
waste sorting respondents noted the examples shgwimeir parents, as well as the importance of
the positive example in schools and workplaces.

“Often (I make choicespased on the advice of friends who were perhape meerested in
the environment. Then if they have tried it, | abkut their opinion on it.”

“Well, people tend to follow an example. Parentghmple and also what | have seen at my
school, at my workplace or anywhere else. For exampl see how waste sorting is done, then |
think: “It looks OK, maybe | will try it". Becaus@rstly and most importantly — if see people not
doing it, why should | bother?”
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The promotion of environmentally friendly behaviaras noted very positively. It was
expressed thanhfluencershave the ability to make them interested in chagdheir behavior or
choices. This leads to a discussion that the exaofiflamous people is interesting, but the efféct o
it is weak and does not change behavior. The irapo& of society’s example was mentioned too:
one respondent shared his experience of livingaabrowhen entering another society, his behavior
changed and adapted to the norms and rules o$dloaty.

Provision of infrastructure and availability of service. The importance of these factors was
mentioned by respondents in terms of large wast@ tmes, old clothing and electronics
management, the connection to centralized netwdoks$, especially of waste sorting issues.
Infrastructure provision often was mentioned agwflactor for pro-environmental action.

In all focus groups the possibility to dispose udeatteries in specialized boxes at
supermarkets was mentioned as a good practise. \Howke situation regarding waste sorting
infrastructure or the availability of this servisas seen negatively in all focus groups. Resposdent
noted that inappropriate infrastructure and lackt afre the main reason for not sorting waste and
most shared the opinion that waste sorting is éor@nscious people.

“We had sorted waste like plastic bottles and wamntthrow it away in the specialized
container, but it was full, overpacked and the wasts falling out. And I truly understand people
who sort their waste, try to dispose it, but thembt even place where to put it. You can't place
your garbage on the ground, because then therebgilWwind, and everything will get around. And
then they throw it in the regular container, evethe waste is sorted.”

Environmental friendliness and health effectsRegarding environmental friendliness as a
behaviour influencing factor, it was mentioned iarigus aspects. Some of the respondents
identified environmental friendliness as a priotityt affects not only their behaviour and choices
but also their lifestyle. In these cases the sioitylof usage, cost, infrastructure and other intgoar
factors mentioned above were not decisive and yhartluenced the final choice:

“I'm one of those weird people who support the Zeraste initiative and minimalism,
because I think it's really crazy that we go to shep and just buy waste.”

In turn, some respondents, when choosing a houseti@mical product, tried to choose a
product with lower impact on the environment, bigt dot studied the composition of the product
(simplicity of operation is a priority), or do wassorting as long as the sorting containers are
located close to their house, but after the chamgesfrastructure they stop sorting their waste
(provision of infrastructure is a priority). Manggpondents noted that they are trying to find a
balance between environmental friendliness, eflicye simplicity, infrastructure, cost and other

factors when making environmental and chemical cd®i
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“(When buyinghygiene products, | pay attention at both the paod how eco-positive it is,
at least | try to do that.”

“I think it is better to buy slightly more expensj\but recyclable things.”

The impact on health is another important factdiuencing respondents' choices and
behavior. Health and environmental impacts (envirental friendliness) are directly related and
were often mentioned together. The importance dltheeffects was mentioned mostly in
connection with the choice of cleaning and persbagglene products:

“When | buy household chemicals, | think more abdma healthy it is for us, our skin, our
health. If it is better for us, it will be bettesrfthe environment too.”

Discussion

The findings in this study suggest that the pritéhe product is seen as the most important
aspect when it comes to decision-making. Most ofsbudy respondents agreed that the price of the
product is a very important factor which most ok times makes it easier to choose the
environmentally less friendly product since thesgdpcts are often lower cost. This can be seen as
“economical rationalization” which has been ideetifin a study of Eckhardt et al (Eckhardt et al.
2010). In this study with 20 in depth interviewstlwicustomers researchers concluded that
respondents saw cost as more important than amy otmsideration and used this to justify their
behaviour which was focused mainly on personal wores benefit. Although most of our
informants responded that price influence theicpases the most, there were respondents who saw
themselves as those with higher income and incdeaseironmental awareness that chose the eco-
friendly products despite the higher cost. Thisgasgs that a part of the society thinks more
altruistically and it can be explained as the peapho have satisfied their personal needs are more
likely to act pro-environmentally because they hava@e resources to care about bigger and less
personal problems (Kaufmann et al. 2012).

Most of our respondents agreed that the lack aohstfucture and its unaccessability are the
main reasons for them not to recycle, expressiagotlief that only the very eco-conscious people
recycle and that recycling is not seen as an iddadi responsibility. This is similar in other
economies where social democracy is in place, aSweden or Germany. In the previously
mentioned study by Eckharadt et al. (Eckhardt e2@10) the interviewed Swedes believed that if
the government allows the product to hit the matken it is no longer consumers responsibility to
evaluate it's harm or good for the environment. Ewsv, the interviewed Germans shared their
opinion, that they as individuals don't feel theligdtion on responsibility of thinking about
environmental issues, that this should be the topthe government.

Our results show that respondents doubt the effsatiss of eco-friendly products and have

experienced their failures. As the effectiveness ssibjective matter and is very much impacted on
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different factors such as water hardness, detedgsdage and types of stains in case of washing or
cleaning products. In a large study including mibian 4,000 respondents from different countries
of Europe results showed that many people lackki@vledge of product dosage and water
hardness, which both directly impact the efficierafya laundry detergent (Ferri et al. 2016);
therefore, it is suggested that education on tfes®rs could increase the usage of eco-friendly
detergents. In a study of comparing alternative hivess agents with an eco-labeled compact
detergent (Laitala 2012) results showed that atare washing agents such as laundry balls, soap
nuts, washing pellets and laundry magnets showedvdshing effect similar to pure water. In our
study it was not further investigated what kincatiérnative or eco-friendly products were used and
concluded to be ineffective.

Eco-friendly product purchase decision is alsouficed by information available like
reviews, recommendations and marketing campaigasluet branding and companies positioning
as environmentally friendly influences product gase decision (Buhkari and Rana 2017)
meaning that if a company positions itself as e@nflly and sustainable, environmentally
conscious people will buy their products. Persofattors like drive for environmental
responsibility and supporting environmental pratectpositively affects eco-friendly product
purchase since people who are pro-environmental \aial higher environmental awareness
understand the consequences of their consumerrmmatéand therefore choose environmentally
responsible purchases (Kumar 2015).

Conclusions

Price is the most important factor when it comeschmosing environmentally friendly
products however for those respondents who seestfleas as in an economically better positioned
product environmental friendliness becomes moreomant. Previous experience in using eco-
friendly laundry detergents and cleaning produetsdlto conclude that environmentally friendly
products are not efficient and acquire more timeth®ir use than traditional, more “chemical”
products. Further research should be done to eealefiiciency of eco-friendly products or
services, and education on this topic could helptoease the usage of environmentally friendly
products and services.

The lack of infrastructure and its unaccessabiltya factor influencing action — without
proper and easily accessible waste sorting bing thialse who see themselves as environmentally
conscious and proactive will sort their househosbie.

Product and brand marketing, reviews and recomntemgaas well as personal factors such
as environmental friendliness and increased enmisgnal awareness influence the choices and

actions for environmentally friendly products.
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Abstract

Geomorphometry and geology of Numerne lateral sheanoraine ridge
Key Words:lateral shear moraine, geomorphometry, landformrphology, glacial sediments, Eastern Latvia lowland
The assemblages of glacial landforms that are preddan Latvia at the beds of paleo-ice streamstlageindicators
providing important data on the paleogeography ted tce masses during the last deglaciation. Onesuch
geomorphological indicators is lateral shear m@=si(LSM). LSM are landforms of glaciotectonic onigind their
geographic distribution is mainly controlled by tbeation of ice margins. Hence the geomorpholdgitizies of these
relief features can provide insight into the spatistribution of paleo-ice streams and paleogeplgysof the area under
study. Numerne ridge, located at the south-eastége of Eastern Latvia lowland, is also classiisd_SM. However,
its geomorphological characteristics remain insidfitly studied, because the previous analysishigd tomplex
landform has been performed using topographic neajweld data. In order to provide much more detaisihjht into
the issues on the shape, dimensions and morphofagg ridge, the GIS-based geomorphometric aralysis applied.
The obtained results indicate that the applicatidhgeomorphometry and use of high-resolution DEM GiS
environment provide more detailed data than thaseipusly obtained from the analysis of topograptmaps and
manual digitizing of contour lines, particularly ierms of interpretation of surface morphology ge@morphometric
characteristics of glaciotectonic landforms. Howeverther field work has to be carried out andlksiva geophysical
survey by GPR has to be performed in order to @aieiinternal structure of this LSM. In additioryi& **C dating of
peat samples deposited in the glaciokarst kettethe surface of LSM has to be done allowing toigsight into the
chronology of LSM development during transitionrfrglacial to periglacial and later to post-glaaahditions in this
region.

Kopsavilkums

Numernes lateialas lides mognas vdna geomorfometrija un geolagija
Atslegvardi: lateralas bides moéna, geomorfometrija, reljefa formu morfalga, glacialie nogulumi, Austrumlatvijas
zemiene
Glacilo reljefa formu sakopojumi, kas ir sagifisies Latvi seno ledja plismu un ndu gultres, ir tie indikatori, kas
sniedz nommigus datus par lagh masu palegeogifiju pedeja apledojuma laik Viens no 8diem geomorfolgiskiem
indikatoriem ir latezlas lides mognas (LBM). LBM ir glaciotektoniskas cilmes reljefarmas un togeoggfisko
izvietojumu galvenokrt noteica ledja malas lokalizcija. Tadejadi &du reljefa veidojumigeomorfol@iskie pEtijumi
var nodroSiat ieskatu ledja paleopiismu telpiska izvietojuna un palegeogifiskaja situacija petijumu teritorig.
Numernes valnis, kas atrodas Austrumlatvijas zeesehienvidaustrumu nglaf tiek izdaits ka LBM. Tomer & valna
geomorfolgiskie raksturlielumi jopr@gm nav noskaidroti pietiekami ddit jo agrak veiktie 3s komplekas reljefa
formas @tijumi balstjas uz topodifisko karSu anati. Ar merki nodroSirat augstas detalizijas pakipes datu ieguvi
par LBM vdgpa apveidu, dimensijn un & morfologiju, GIS vide tika veiktageomorfometrisk anaize. legitie rezulfti
patada, ka geomorfometrijas metodes pielietojums un augstagirtggejas DEM izmantoSana nodroSina daudz
detali£takus datus sadzinot ar tiem, kas iedi, apstadajot manuili vektorizétus topogifisko karSu horizoraju
tematiskos 4hus, it seviki attieaba uz glaciotektoniskas reljefa formas virsmas magdiphs interpreiciju un
geomorfometrisko raksturlielumu noteikSanu. Bonurpnak ir javeic papildus laukagtijumi un jarealiZ geofizikala
zondtSana argeoradaru, lai noskaidrotu LBM s iek&jas uzhives iezmes. Papildus tam, nepiecieSams veikt uz
valna virsmas eso&# glaciokarsta ieplals uzksajusas kidras paraugu AM$'C datjumus, kadaus dit ieskatu véna
attisibas hronolgija laika period, kad notika preja no gladiliem uz perigladiliem, un \&lak uz Ecapledojuma vides
apstikliem Saj regiona.
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Introduction

Data on the geographic distribution of glacial fmmchs and their patterns, as well as
allocation of associated glacial sediments areiakrdor the paleogeographic reconstruction of the
Weichselian glaciation at its retreat phase in izadnd the south-eastern part of the Baltic region
(Zeles et al. 2011). The assemblages of glacial landfand deposits that are preserved in Latvia
at the beds of former ice lobes and tongue-likaallqmaleo-ice streams are geomorphological
indicators providing important data on the regiopaleogeography. These data can also provide
useful information for understanding the dynamidsice masses (Lamsters and &el2015;
Batchelor and Dowdeswell 2016) and can be utilieedbaleoclimate modelling at regional scale
(Kalm 2012). Configuration of ice streams and thmetreat towards the end of last glaciation had a
substantial impact not only on changes of palegenmental conditions but also on the local
geomorphology, distribution of landforms and depetent of Quaternary sediments cover
(Kleman et al. 2008). In such a context, duringl#s decades knowledge on the ice-flow patterns
and the processes which create glacial landfornisivia has been developing tremendously (e.g.
Zelés and Markots 2004; Z&d et al. 2011). Although the number of researclyanmmes recently
conducted in the field of Quaternary geology andngerphology in Latvia increases, only a few of
these researches are focused on the studies dbtaredof specific morphology, i.e., linear ridges
that are parallel to the local paleo-ice flow direes (PutraS 2012). Such landforms in relation to
ice streams have been relatively recently docundeint¢he scientific literature by A. Dyke and T.
Morris (1988), providing the first detailed destigm of an example from Prince of Wales Island,
Canadian Arctic. Dyke and Morrisb{d.) assumed that such highly elongate landforms naae h
marked a shear zone at the lateral margin of pakeastream. Since this publicatiombifl.) in
Quaternary geology and geomorphology the termrahtshear moraine’ proposed by Dyke and
Morris has been used to identify such ridge-likatdees. LSM are landforms of glaciotectonic
processes dominated origin (Z€12000) and the geographic distribution of themmiainly
controlled by the locations of ice stream margil®okes and Clark 2002; Batchelor and
Dowdeswell 2016; Stokes 2018). Typically, theseefdeatures form linear ridges that are parallel
to the local paleo-ice flow direction. Hence, thedses of topographic indicators of lateral shear-
moraines can provide insight into the spatial thetion of paleo-ice streams as well as into
reconstructing their dynamics.

Although the landforms morphologically similar t&&M and located in the eastern part of
Latvia were described by J. Straume in 1979 ascieavage ridges’, until now there is a lack of
scientifically reliable data on the geological stiue and topographic characteristics of these
features. In addition, it is comparatively littlexdwwn about the characteristics and formation of

LSM in comparison to other landforms in Latvia tHeve been formed by glaciotectonic or
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glaciofluvial processes as regards ice stream gordtion and flow directions. Hence, the issues of
formation and composition of these geomorphologfeatures continue to remain among those
issues of Quaternary geology of Latvia which areorjyo documented. One of such
geomorphological features is Numerne ridge locatethe south-eastern edge of Eastern Latvia
lowland; this ridge is also classified as LSM (Ru$n2012). Its geomorphological characteristics
remain insufficiently studied, because the previanalysis of this complex landform has been
performed using topographic map-derived digitalal®n models (DEM). Hence, the objective of
this study was to carry out geomorphometric anslgsid field survey in order to provide much
more detailed insight into the issues regardingstiegpe, dimensions and morphology of the LSM
ridge.

Material and methods

To achieve the objective of this study and to caurygeomorphometric analysis of Numerne
LSM, at the first phase of research program arrdrgeiplinary approach was used, and different
research methods based on modern technologicdls@uvere applied. Geomorphometry, which
in brief can be described as the science of ditgtahin analysis (Pike et al. 2009; Evans 20R2), i
the scope of methods and techniques for quangtédivd surface analysis that can be used to obtain
data on morphological, morphographic and other@sps landforms.

Thus, DEM with high horizontal resolution and higgrtical accuracy was generated from the
LiDAR cloud point data provided by the Latvian Geasal Information Agency as *.LAS format.
For optimization of DEM constructing process, astfithe *.LAS files were converted into *.LAS
dataset covering entire LSM area, and then LiDARpoloud was filtered with ArcGIS 10.7
software by classification code ‘ground’, thus, ragting from *.LAS dataset only the points
representing the relief surface. After that frone-processed data ESRI regular grid raster format
DEM with spatial resolution 0.4 m was created bg@IS tool ‘LAS Dataset to Raster’. In order to
provide a visual identification of LSM ridge, hdhaded relief model was derived from DEM.
Considering that interpretation of landform featufeom single hill-shaded map is usually biased
by the direction of illumination, four thematic taslayers were created with a constant sun aéitud
of 45° and variable sun azimuths of 45°, 135°, 2&% 315° following the procedure described by
Smith and Clark (2005) and Evans (2012). Finally, the process of visual interpretation,
combining raster layers with variable azimuths, itentification and delineation of Numerne ridge
crest line, foothills and other geomorphologicaneénts were performed by ArcGIS 10.7 software
package tools using DEM and following the stangamtedure described in the scientific literature
(Hardt et al. 2015; Putkinen et al. 2017). Hence detailed geomorphological framework for
further geomorphometric analysis was establishe@riBg in mind that recent materials and data

about LSM morphology are fragmented and requir@drigpatial resolution and summarizing, the
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authors of the present research carried out a siadgd on analysis of airborne LIiDAR elevation
data and field geomorphological reconnaissance astggh by GPS survey. After that, during the
geomorphometric analysis a shape in planar vieigntation of the LSM ridge, its hypsographic
curve, elements of topography and other parametetise ridge were extracted by ArcGIS 10.7
tools.

As it was noted previously, beside geomorphometing spatial distribution of glacial
sediments is also an important indicator providiata on the paleogeographic reconstruction of ice
streams and development of LSM. Therefore, geodbdield survey was carried out and the
geographic distribution of superficial Quaternaggdisnent cover was ascertained, performing large-
scale geological mapping on the basis of surveg.dss operating quarries or fresh outcrops with
sediment sections are absent within LSM under stodynly conventional geologic survey, i.e.,
near surface augering (<2 m depth) by AMS MudAwystem and georeferencing by GPS Trimble
Juno SB, was employed to investigate both the fhities of glaciofluvial sediments and their
geographic distribution.

Results and discussion

Numerne LSM is located in the eastern part of laaiffig. 1 A). This area, according to
physiographic subdivision of Latvia, belongs to Aldzelevation, which in turn is encompassed by
Eastern Latvia lowland.

In terms of paleogeographic situation, the LSM unskeidy marks the zone between the
south-eastern edge of Eastern Latvia lowland aedntirth-western ice-contact slopes of Latgale
upland (Fig. 1 A). In recent paleogeographic retoctions of deglaciation history of Latvia (Zsl
and Markots 2004; Z&t et al. 2011) this area is indicated as a zonedsgt ice-stream flows of the
Lubans ice lobe (located in Eastern Latvia lowland) atafjnant or dead ice masses (located along
the north-western slopes of Latgale upland). Tighdst point in the eastern part of Numerne ridge
reaches altitude of 163.3 m a.s.l. (Fig. 1 B),thetmaximal relative height of the ridge is 58 m.

The total length of the LSM along the ridge crestlis 9,152 m. It stretches from west-
southwest to east-northeast. The LSM is slightlgulated (Fig. 1 B), its sinuosity index obtained
by dividing the length of the LSM ridge by the lémgf a straight line between the start and
endpoints is 1.05. The results of geomorphomemalyais indicate that in planar view Numerne
LSM has triangle flag-shaped outlines, which widenthe eastern-north-eastern direction. The
width of the LSM varies greatly from 85 m in its stern part till 1,120 m in the central part and
975 m in the eastern part. As it is noted in thevijmus studies (Puti$ 2012), undulation of LSM is
possibly caused by glaciotectonic deformations aesalt of laterally orientated dynamic shear
stress of the Luims ice lobe during the formation of LSM.
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Figure 1.Location of study area in Latvia (A) as regards position of Eaern Latvia lowland
and the Latgale upland; digital elevation model (DB1) of Numerne LSM

Source: *.LAS data for DEMs -Latvian Geospatial Information Agency, 2(

Along both edges of Numerne ridge widepressions are located, which have been rec
occupied by lakes and bogs. The surface of LSM difisrent topography. For example, i
western part of LSM has a riddjike shape similar to eskers with a narrow crest gad relatively
steep slopes. Thaurface of LSM in its central part is wide andtiaed, with elevation126-130
m a.s.l. Eastwards from the local motorway P48hm ftattened surface there are several elonc
hummocks and small eskers with relative height fibtil 12 m. These grface relief features ha
a subparallel orientation. Further, towards thet ¢las highest part of LSM is located, whi
altitudes exceed 160 m a.s.l. In this part theamerfof LSM has a shape a wide morainic ridge
with steep slopes of a converncave cross-profile.

In many places the slopes of LSM are dissectedubieg (Fig. 1 B) the longest of which
reaches the length of 670 mhe majority of these erosion landforms are in&stii-shaped old
gullies are partially filled with sediments. Only some gulliesdue to the inflow of groundwate
recent linear erosion incisions can be observedduition, many circular or irregu, closed or

partially closed depressions, which are identifeed glaciokarst kettles, can be observed or
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surface of the LSM (Fig. 1 B). These depressionskniiae locations of dead ice blocks buried
under sediments at the end of the last glaciation.

The results of geomorphometric analysis and sulesgqronstruction of hypsometric curve
and plotting of elevation frequencies reveal themuo@ance of heights 120-135 m a.s.l,
demonstrating that 56.3% of the total surface ofILIS at an elevation range close to the average
hypsometric level (Fig. 2). It corresponds to tlaténed surface areas of the LSM in its western
and central parts. As Fig. 2 shows, the hypsomeiryhe LSM extends to lower elevations.
Moreover, the hypsometric curve exhibits relativelyeven distribution of heights. Despite the
significant absolute relief of the eastern parthef LSM, its contribution to hypsometry of landform
is less significant — only 9.8% of the total sudaof the LSM, which is considerably lower
proportion than the adjacent flattened surfacesiarmdresult of a smaller surface area at a higher

elevation range between 140 and 165 m a.s.l.
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Figure 2.The elevation frequency histogram and hypsometricurve of
Numerne lateral shear moraine ridge

The results of the geological survey indicate thabgraphically the most abundant and
dominant type of sediments is glaciofluvial ¢ft9) fine, medium and coarse sand with silt
interlayers and gravel-pebble inclusions. Theseosiep form the Quaternary cover at lower

elevated western and central parts of Numerne L$M. (3). The contribution of the Upper
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Pleistocene glacigenic (gify) deposits, i.e. glacial tills represented by y, sandy loams and
loams, is less significant. As Fig. 3 shows, theame material forms the highest eastern pa
Numerne ridge, as well as ablation moraine coveust-eastern slopes of the ridge.oradically,
younger bog sediments (RQ- peat of the Holocene time kave been formed and continue
accumulate in small glaciokarst kettles on theasafof the LSM. Peat also fills wide depressi

recently occupied by bogs and wetlands on boths:of Numerne ridge (Fig. <

Legend
R e objec Quaternary sediments Q;Itv Ufsp(erll-'-'lt_ai?t‘c_sl;ene glacigenic ;:;“::\'.‘ bQu Holocene bog sediments (peat)
e " ; . sediments (glacial ti o= - . -
— fQsltv Upper Pleistocene glaciofluvial g aQ, Holocene aluvial sediments (silt,
Foothill line of LSM i IgQsltv Upper Pleistocene
{:‘:} - sediments (sand and gravel) glaciolacustrine sediments (silt and sand and gravel)
very fine sand)

Figure 3.Map of geographic distribution of Quaternary sediments
in Numerne LSM and adjacent area

Despite the wide distribution of glaciofluvial sednts, the previous studies (Put2012)
performed in the sand and gel quarries located near the LSM have revealedptksence ¢
compressional deformation structures in the sulgland glacioaquatic sand and gravel mate
These structures clearly indicate the impact ofigtactonic processes during the formailof core
part of the LSM.

Conclusions

The obtained results on morphology of Numerne LSMidate that the application
geomorphometry and use of h-resolution DEM in GIS environment provide more dethdata
than those previously obtained from the ysis of topographic maps and manual digitizing
contour lines, particularly in terms of interpréat of surface topography and geomorphome

characteristics of glaciotectonic landfor
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The results of the geological survey and mappin@Qoéternary superficial deposits reveal
patterned spatial distribution of glaciofluvial agtacial sediments, where glacioaquatic sand and
gravel form lower parts of the LSM, while glacidl tovers a higher eastern part of the landform. |
indicates that the accumulation of material trantgabby glacial meltwater streams towards the end
of the Weichselian glaciation and at the beginrmohghe Holocene has played the main role in the
formation processes of Quaternary sediment coviiuimerne ridge.

Considering the location of Numerne ridge, its gegshometry and orientation of
longitudinal axis, in the first phase of the resbarve can assume that this landform presumably has
been formed in the shear zone between fast-flovaegstream of the Luims ice lobe, which was
situated in Eastern Latvia lowland, and stagnamti@sses located along the north-western slopes
of Latgale upland. At the same time, the morpholofythe central part of the LSM with a flattened
surface and relatively steep slopes, as well asmasker-like subparallel landforms on the surface
of the central part suggest that after the glactotec formation of the ridge, glaciofluvial
accumulation took place at the lower hypsometrele of the LSM, presumably after stagnation of
the Lulans ice lobe. In this case kame terrace-like andrdgte features were formed along and on
the top of the primary glaciotectonic structuresiew melting of the ice and draining of extra-
glacial waters from the already ice-free parts djpming Latgale upland provided a surplus of
sediments. Hence Numerne ridge represents a patigdandform which consists of the older part
of glacial morphogenesis in shear stress zone aadger part of glaciofluvial origin.

However, further field work has to be carried ol zhallow geophysical survey by GPR has
to be performed in order to elucidate glacioteatoniernal structure of this LSM. In addition, AMS
4C dating of peat samples deposited in the glaciikaettles on the surface of the LSM has to be
performed allowing to get insight into the chrorploof the LSM development during transition

from glacial to periglacial and later to post-giaonditions in this region.

References

Batchelor C. L., Dowdeswell J. A., 2016. Lateraéahmoraines and lateral marginal-moraines of
palaeo-ice streamQuaternary Science Review®l. 151, pp. 1-26.

Dyke A.S., Morris T.F., 1988. Canadian landformrapées. 7. Drumlin fields, dispersal trins, and
ice streams in Arctic Canadaanadian Geographehol. 32 (1), pp. 86—90.

Evans I. S., 2012. Geomorphometry and landform nmgppVhat is a landform@&eomorphology
Vol. 137 (11), pp. 94-106.

Hardt J., Hebenstreit R., Lithgens C., Bose M.,52(High-resolution mapping of ice-marginal
landforms in the Barnim region, northeast Germ&egomorphology\Vol. 250, pp. 41-52.

Kalm V., 2012. Ice-flow pattern and extent of tastIScandinavian Ice Sheet southeast of the Baltic
SeaQuaternary Science Review®l. 44, pp. 51-59.

Kleman J., Stroeven A.P., Lundqvist J., 2008. Padteof Quaternary ice sheet erosion and
deposition in Fennoscandia and a theoretical framneor explanationGeomorphologyVol. 97,

pp. 73-90.

194



DAUGAVPILS UNIVERSITATES 62. STARPTAUTISKAS ZINATNISKAS KONFERENCES ~ PROCEEDINGS OF
RAKSTU KRAJUMS ~ THE 62"/ INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Lamsters K., Zaks V., 2015. Subglacial bedforms of the ZemgalelUobe, south-eastern Baltic.
Quaternary InternationalVol. 386, pp. 42-54.

Pike R.J., Evans |.S. and Hengl T., 2009. Geomartry: A Brief Guide. In: Hengl T., Reuter H.
(Eds.), Geomorphometry: Concepts, Software, Applicatidbsvelopments in Soil Science, 33.
Elsevier, Amsterdam. pp. 3—-30.

Putkinen N., Eyles N., Putkinen S., Ojala A.E.KalrRu J-P, Sarala P., Vdananen T., Raisénen J.,
Saarelainen J., Ahtonen N., Roénty H., Kiiskinen Rauhaniemi T. and Tervo T., 2017. High-
resolution LIDAR mapping of glacial landforms armk istream lobes in FinlanBulletin of the
Geological Society of Finland/l. 89(2), pp. 64-81.

PutninS A., 2012.Luba@na ledus loba lateflas bdes moénas Austrumlatvijas zemier(Lateral
shear moraines of the Labs ice lobe in Eastern Latvia lowlandvaster thesis. Riga, University
of Latvia, 67 p.if Latvian)

Smith M.J., Clark C.D., 2005. Methods for the vismation of digital elevation models for
landform mappingEarth Surface Process and Landforrwsl. 30 (7), pp. 885-900.

Stokes C.R., Clark C.D., 2002. Ice stream sheamgimanoraines.Earth Surface Process and
Landforms\ol. 27, pp. 547-558.

Stokes C.R., 2018. Geomorphology under ice streldtosing from form to proces&arth Surface
Process and Landform¥ol. 43 (1), pp. 85-123.

Straume J., 1979. Geomorphology. In Afis, J., Brangulis, A., Daaihs, I. & Kurss, V. (eds):
Geological Structure and Mineral Resources of Latdinatne, Riga, pp. 297-439. (in Russian).
Zelés V., 2000. Morphology, internal structure and wrigf megascale flute ridges and glacial
lineations in East Latvian Lowlands. imternational Field Symposium of the Peribaltic Gpoand
the INQUA Commission on Glaciation on Quaternarpl@gy in DenmarkAugust 29 — September
3, 2000, pp. 56-58.

Zelés V., Markots A., 2004. Deglaciation history of \uat In: Ehlers, J., Gibbard, P.L. (Eds.),
Quaternary Glaciations Extent and Chronologyart I: Europe. Developments in Quaternary
ScienceAmsterdam, The Netherlands, Elsevier, pp. 225-243

Zeles V., Markots A., NartiSs M., Saks T., 2011. Chaft®: Pleistocene Glaciations in Latvia. In:
Ehlers, J., Gibbard, P.L., Hughes, P.D. (ed3)aternary glaciations — extent and chronology. A
closer look. Developments in Quaternary Scieneek 15. Amsterdam, The Netherlands, Elsevier,
pp. 221-229.

195



