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The annual scientific conferences at Daugavpils University have been organized since 1958.
The themes of research presented at the conferences cover all spheres of life. Due to the facts that
the conference was dhterdisciplinary character and that its participants were students and
outstanding scientists from different countries, the subjects of scientific investigations were very
variedi in the domains of exact sciences, the humanities, education, art asdssmrices.

The results of scientific investigations presented during the conference are collected in the
collection of scientific articlesroceedings of the 39 International Scientific Conference of
Daugavpils University.

Proceedings of the ®' International Scientific Conference of Daugavpils Universitg
published in three parts: part Natural sciencespart B.Social Sciencepart C.Humanities.



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

SATURS / CONTENTS

VI DES ZI NENWRODSMENTAL SCIENCES

Evita Mui g THE RESEARCH OF ODOUR CONCENTRATI ON AND ANALYSIS OF AIR
Treija POLLUTANTS IN RIGA

Laura Strupa, CONSTRUCTED WETLANDS AS ENVIRONMENTALLY F RIENDLY DRAINAGE
Linda Grinberga SYSTEM ELEMENT

VESELOBAS ZI/HEAOTNESKTIENCES

Al i se Adovi OBSTRUCTIVE SLEEP APNEA RISK ASSESMENT AMONG PATIENTS WITH
Ardi s BUr zi PULMONARY DISEASE

Juris Sva) a

Mar i j a Af ol SPONTANEOUS BACTERIAL PERITONITIS: ANALY SIS OF THE CONDITION
Olga Fjodorova, AMONG DECOMPENSATED LIVER CIRRHOSIS PATI ENTS IN A SINGLE
Dmitrijs Glazunovs CENTRE IN LATVIA

Anda Arbidane, SILENT SINUS SYNDROME: A CASE REPORT

Evita Leikarte,
lveta Mezatuca,
Tamara Petrova

Santa Atteka, VITALITY OF THE RECE NTLY IMPLEMENTEDMET HOD | N CHI LDR

llze Apine CLINICAL UNIVERSITY HOSPITAL: EVALUATION OF MAGNETIC
RESONANCE UROGRAPHY DATA

llga Baumane COAGULATION TESTS AN D THEIR CORRELATION WITH POST-OPERATIVE

R. Lacis BLEEDING THAT REQUIR ES A REOPERATION IN CARDIAC SURGERY

Ur i k a-Barlote,i . IMPORTANCE OF OBSTET RIC ULTRASONOGRAPHY IN PRENATAL
J ézBleta Murzina, SCREENING

Marta Zi Ag:

Violeta Bule

Uri ka -Barlote,i . ASSOCIATION BETWEEN ANGIOTENSIN CONVERTI NG ENZYME GENE AND
Nat aNj a Pei ARTERIAL HYPERTENSIO N

Mar garita

Edgars Barlots,

Sintija Lot

Evija Migl!

Jangna Romi

Linda Piekuse

Margarita METASTATIC CLEAR CEL L RENAL CELL CARCINO MA: A CASE REPORT
Edgars Barlots,

lirika Biti Aa-Barlote,

Svetlana Bitfa

Mar garita ANTIRETROVIRAL THERA PY EFFECT ON PREGNANCY OUTCOMES AND
iir @ kBi-BRailotea COMPLICATIONS

JeNi zavet a

Edgars Barlots

Austra Br ei MORPHOLOGICAL AND CL INICAL CHARACTERISTI CSIN PATIENTS WITH
Mat §ss Br ei PRIMARY MYELOFIBROSIS

Jurijs Nazarovs,

Reggona KI ei

Mat @Qss Br ei SPINAL CORD IMAGING IN PATIENTS WITH MS AND CORRELATION WITH

Gai da Kr | mi LESIONS IN BRAIN AND OPTIC NERV E INVOLVEMENT

Mairita Buklagina MASTERS BASKETBALL P LAYERS HEART RATE AS INDICATOR OF
TRAINING AND COMPETI TION INTENSITY
Darja Carionova, COMPARISON OF SPO2/HO2 TO PAO2/FIO2 AS DIAGNOSTIC TOOLS FOR

Aleksandra Gabrena, ACUTE RESPIRATORY DI STRESS SYNDROME
Roberts St

11

21

29

37

44

52

60

65

72

80

84

91

102

112

118



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF

Madara Laul
Agnese Zdanovska

Ludmila Le
Kristone LI
Monta Madg!

Al eksejs L
Sanita Ponomarjova,
Aina Kratovska,
Patrdgcija
Andrejs Bel

Hel Una Dau
El dna Vagu
Katrogna Pel
Vita Skuja

Laura Dronka,
Karl gna EI

Laurq Dronka,
JeNi zavet a

Andris Dge
PUteris St

Andrejs-EI
Finogejevs,
Andrejs Peredistijs

Aleksandrs Fjodorovs

Olga Fjodorova,
Marija Af ol

Olga Fjodorova,
Natalja Petrova
Karl gna EI |

Aleksandra Gabrena,
Darja Carionova,
Roberts St

Aleksandra Gabrena
Roberts St

Jekaterina
Gololobova,

Aleksejs Gololobovs,
I'lze Gtrum:

Adele Grasmae,
Dmitrijs Rots,
Linda Piekuse

Alevtina Hanturova,
Ai va Dorogl
Anastasija Tomilova,
Ldga Kozl o

Alise Jako"
Ganna Koval

Gita Jansone,
l eva Bried:

Gita Jansone,

Laura Dreijere, )
Loga Gabr Ul
leva Erci A

lize Jansone, )
Zane LucUn:

RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

PREVALENCE OF DEPRESSION SYMPTOMS AMONG PROGRAMM ERS,
COMPARING WORK EXPER IENCE AND GENDER

CHRONIC HEPATITI SC CLINICAL COURSE AN D OUTCOME

ENDOVASCULAR EMBOLIZATION IN PATIENTS WITH MAS SIVE LARGE
INTESTINE BLEEDING, EFFICIENCY, COMPLICA TIONS AND ITS
MANAGMENT. 5 YEARS DATA FROM SINGLE CENTER EXPERIEN CE

ANTIBACTERIAL THERAP Y TRENDS IN PATIENTS WITH ULC ERATIVE
COLITIS IN RIGA EAST CLINICAL UNIVERSITY HOSPITAL

PREGNANCY YOGA CLASSEST POTENTIONAL BENEFITS FOR MOTHER
HEALTH

VITAMINS AND MICRO N UTRIENT SUPPLEMENTS DURING PREGNANCY

RADIOLOGICAL ASSESSM ENT OF FEMOROACETABU LAR IMPINGEMENT IN
HIP OSTEOARTHRITS PATIENTS

COMPARISON OF THE EFFICACY OF INTRA -ARTICULAR PLATELET -RICH
PLASMA AND CORTICOSTERO IDS IN THE TREATMENT OF MODERATE
KNEE OSTEOARTHRITIS

PROGNOSTIC BIOMARKER S IN PATIENTS WITH | SCHEMIC STROKE WHO
RECEIVED THROMBOLYTI C THERAPY

OPPORTUNISTIC INFECT IONS IN FATAL HIV/AIDS CASES IN LATVIA

BIRTH WITH DOULA i FASHION OR NECESSITY?

DELIRIUM ASSESSMENT IN THE INTENSIVE CAR E UNIT

CORRELATION BETWEEN GLUCOSE LEVEL AND IC U LOS

PREDICTION OF REGION AL LYMPH NODE METAST ASES OF COLORECTAL
ADENOCARCINOMA USING MORPHOLOGIC CHARACTE RISTICS

HNF1B AND CYP19A1GENES VARIATIONS GEN OTYPE FREQUENCIES
CORRELATION WITH END OMETRIAL CANCER INCI DENCE AMONG
DIFFERENT POPULATION S

PATI ENTSO6 L ENORVLEDGE OFKSTATE -FUNDED SCREENING
PROGRAMS INFAMILYP HY ST CI AN6S PRACTI CE

ANALYSIS OF PATIENTS WITH PURE GONADAL DY SGENESIS

PUERPERAL WOMBNAISOFNECESSITY TO TALK WITH
GYNECOLOGIST ABOUT T HEIR SEXUAL LIFE

MENG6 S KNOWL E DGNEHRATEPTON DEPENDI NG ON THE THEIR
LEVEL OF EDUCATI ON

AN OBSERVATIONAL STU DY ON ADRENAL INSUFF ICIENCY

122

127

131

138

143

150

157

164

174

182

188

194

198

210

210

219

225

230

235

240



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF

Lodga Jauno:
Mat 9ss Brei
Gai da Kr | mi

Dina Jer go-
Linda Kande,

Di Un pan&& e
Mihailova

Marija Jur|
Arta Kol Un:
Madara Kurpniece,
Laura Dreijere,
leva Bried:
Artirs Mik:

Linda Kakt:/
JUnis ZaNk:

Madara Katvare,
Jana Protasa,
Inguna Lubaua

Arta Kol Un:
Marija Jur |
Madara Kurpniece,
Laura Dreijere,

l eva Bried:
Artlrs Mik:

Maija Koka,
Alise VQgal
Lel de Krl zi

Al ina KuzA
Alise Maksimova,
Dainis Balodis

Mel ita Lag:
lize Grope

Gustavs La
llga Baumane,

Artlrs Ozol

Gustavs Lal
JUnis Vil mi

Kristdne L
Lolita Dal/l
Agnese Zdanweska,
JevgUnijs
lize Meldere

Monta Madg:

Alise Maksimova
Agafonova,

Al i nacdta z A
Sarmdte Ski
MadaraGt r as s e

Aiga Markevica,
Elina Skuja,
llze Skuja

Anija Meiere,
Dace Rezevska

Anija Meiere,

Dairis Meiers, )
Togna Spar Ul
RenUt a KI a;

RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

NEUROSARCOIDOSIS: MRI FINDINGS AND CORRE LATION WITH DURATION
OF THE DISEASE

EVALUATION OF CEREBR AL INFARCTION RISK F ACTORS AND ETIOLOGY
IN MEN AND WOMEN UP TO 50 YEARS OF AGE

KNOWLEDGE AND COMFOR T LEVEL OF MIDWIVE S AND OBSTETRICIANS
DEALING WITH BEREAVE MENT AFTER STILLBIRT H

THE PREVALENCE OF DE PRESSION AMONG THE ELDERLY PEOPLE AND
THE INFLUENCING FACT ORS

IMPACT OF CPB TIME DURING VSD CORRECTIVE SURGERY ON EARLY
POSTOPERATIVE PERIOD IN CHILDREN

HOW STAFF MEMBERS DEAL WITH CASES OF STI LLBIRTH REGARDING
THEIR AGE AND EXPERI ENCE

FEMALE SEXUAL DYSFUN CTION IN ASSOCIATION WITH DIABETES
MELLITUS

RESEARCH ON THE ASSOCIATION BETWEEN DYSP EPSIA, ANXIETY AND
DEPRESSION

EVALUATION OF TENDEN CIES FOR LABORATORY TESTINGS FOR
CHILDREN FROM 3 MONT HS TILL 3 YEARS WITH INITIAL DIAGNOSIS:
FEVER WITHOUT SOURCE

SURVIVAL PREDICTORS IN PATIENTS WITH HEP ATOCELLULAR
CARCINO MA UNDERGOING TRANSA RTERIAL CHEMOEMBOLIS ATION

SURVIVAL PREDICTORS IN PATIENTS WITH UNR ESECTABLE PERIHILAR
CHOLANGIOCARCINOMA U NDERGOING PALLIATIVE BILIARY STENTING

POSTNATAL FACTORS ASSOCIATED WITH ANAEMI A OF PREMATURITY
AND NEED FOR RED BLOOD CELL TRANSFUSION

LUNG TRANSPLANTATION PATIENT IN LATVIA 7 LONG TERM RESULTS

DEPRESSION AND ANXIETY SEVERITY DEPENDIN G ON HEROIN ADDICTIO N
FOR PATIENTS WITH WITHDRAWAL OR REMISSION

CHRONIC DISEASES AND WOMEN COMPLIANCE PAR TICIPATING IN
NATIONAL CANCER SCRE ENING PROGRAM

PARENTS ROLE IN DEHY DRATION TREATMENT IN THE CASE OF
PEDIATRIC ACUTE GAST ROENTERITISINCHILD REN&6 S CLI NI CAL
UNIVERSITY HOSPITAL

VACCINE PREVENTABLE DISEASES IN CHILDREN'S CLINICAL UNIVERSITY
HOSPITAL IN THE TIME PERIOD FROM 2005 TO 2016 AND THE MAIN
REASONS FOR VACCINATION REFUSAL

246

254

261

266

273

283

289

295

302

310

318

327

331

336

343

352

362



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Di Ona Ste p i VACCUM EXTRACTION i MATERNAL AND NEONATA L COMPLICATIONS 369
Mihailova

Anna Mihailova, REASONS FOR BLOOD DONOR DEFERRAL IN DAUG AVPILS REGIONAL 374

I ndri gi s Ki HOSPITAL

llona Skrinda

J e N itazMurzira USE OF URINE NITRITE TEST FOR DETECTING ASYMPTOMATIC 382
BACTERIURIA DURING P REGNANCY

Inga Nglivaiko, TWIN TO TWIN TRANS FUSION SYNDROME (TTT S) MANAGEMENT i TWO 390

Artlrs RIt
Zane Krastina

COMPARATIVE CASE REP ORTS

Anastasi j a DIPHTHERIA VACCINATI ON COVERAGE AMONG AD ULTS IN GENERAL 398
Mont a Mad g PRACTICE
Linda Kande

Nat a Nj a P e 1 DIFFERENTIAL DIAGNOS IS IN PATIENT WITH E ARLY ONSET DEMENTIA 404
JUni s Medni ANDEXTRAPYRAMIDAL S YSTEM DISORDERS: A CASE REPORT

JevgUnijs |
InUra Logi

Nat a Nj a Pe i1 SMALL BOWEL BLEEDING - RADIOLO GICAL FEATURES, ENDO VASCULAR 410
Olga Fjodorova, EMBOLIZATION EFFICIE NCY AND EARLY COMPLI CATIONS

Sanita Ponomarjova,

Aina Kratovska,

Patrgcija

Andrejs Bel

Jeveenijs Predkels, DELIRIUM AFTER CARDI AC SURGERY INCIDENCE AND RISK FACTORS 418
Natalja Petkune

Jana Protasa, THE ESTIMATION OF TH E PROGNOSTIC VALUE OF INTRA -ABDOMINAL 426
El za Ubol a PRESSURE AND ABDOMINAL CIRCUMFERENCE IN NEONATES WITH

lize Meldere NECROTIZING ENTEROCO LITIS

SAFETY OF AMIODARONE IN PRE-TREATMENT IN PATIENT S WITH 435
PERSISTENT ATRIAL FI BRILLATION UNDERGOIN G ELECTRICAL
CARDIOVERSION

Irina Pupk
Antra Gi mk
Oskars Kal

I'rina Pupk: COMORBIDITIES IN PAT IENTS WITH PERSISTENT ATRIAL FIBRILLATIO N 442
Antra Gi mk UNDERGOING ELECTRICA L CARDIOVERSION IN L ATVIAN CARDIOLOGY
Nat Ul i ja Ni CENTER

Evija Knoka,
KatrQogna Pu
Oskars Kal |

Gints Rausis, THE INFLUENCE OF CD4 + CELL COUNT AND CD4 +/CD8+ CELL RATIO ON 448
Ardi s Pl at | THE RADIOLOGICAL DIA GNOSTICS OF OPPORTUNSTIC CENTRAL
NERVOUS SYSTEM INFECTIONS IN HIV PATIENT S

Sabe Rozeriile, USED TREATMENT TACTICS IN NEWBORN S WITH NECROTIZING 457
Salne Uguzova, ENTEROCOLITIS IN TWO DIFFERENT TIME PERIO DS: SINGLE CENTRE

lize Meldere EXPERIENCE

Irina Rudaka, PITX2 GENE VARIANT RS2200733 PREDIOS RISK OF LONE ATRI AL 464
Dmitrijs Rots, FIBRILLATION DEVELOP MENT IN LATVIAN POPU LATION

Arturs Uzars,
Lubova Grinevica,
Jelena Strelca,
Ludmila Strelca,
Oskars Kalejs,
Linda Piekuse

Jekaterina Séronova, TRANSARTERIAL CHEMOE MBOLIZATION OF UNRES ECTABLE LIVER 472
Jekaterina Safronova, METASTASES FROM COLO RECTAL CANCER IN PAU LS STRADINS CLINICAL

NI j a Dol ( UNIVERSITY HOSPITAL, RIGA, LATVIA

Natalja Slivacka,

Andris Veiss



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF

Jurijs Sekretarjovs,
Il vars Brel
JUnis PavU]
Sandra Skuja,

PUteris St
Romans LUci
Val Urija GI

Jurijs Sekretarjovs,
JUnis PavU]
IvarsBre | s,

Sandra Skuja,

PUteris St
Romans LUci
Val Urija GI

Anna Simonova,
Mihails Arons

Vj alesl avs
Andrejs Levins,
Sergejs Smirnovs

Sandija Sk
Laura Baj Ul
Oksana KoN:

Vita Skuja,
Katrgna Pel
Zane Straume,

Hel Una Dau:
Dace Rudzd!
Elvgra Lavri
El gnaa Goi d
Lauma Dobelniece,
Pol § heho, Z a
Aleksejs Derovs,
Aivars Lejnieks,
Ludmila V3l
Angel i ka Ki

Nat aNja SI
JekaterQgna
Jilija Dol
Jekaterina Safronova

Madara Strassere,
lize Skuja,

Alise Maksimova
Agafonova,

Alina Avocenzuk

Evija Stumbra
Stumberga,
Gaida Krumina,
Silva Senkane

Santa Gevl
Sigita Kazl
Iveta Vigupe

Kristone Gi
Gustavs Lal
Ul dis Krus:
Kristone Gi

JUOnis ZaNKk:
Kristone Gi

JUOnis ZaNk;
Gmi t i
a Lub:

Emo

I s
I ngln

RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

ACTIVATION OF VALVUL AR INTERSTITIAL CELL S AND REMODELING OF
EXTRACELLULAR MATRIX IN CALCIFIC AORTIC V ALVE STENOSIS

DEGENERATIVE MITRAL REGURGITATION VIEWED VIA PRISM OF CELL -
MATRIX INTERPLAY

REAL -TIME ULTRASOUND -GUIDED PERCUTANEOUS DILATATIONAL
TRACHEOSTOMY: A FEAS IBIL ITY STUDY

SKIN GRAFT HEALING AFTER AUTODERMOPLASTIC SURGERY FOR
THERMAL BURNS

THE ANATOMICAL CHARA CTERISTICS OF N.TRIGEMINUS BLOCKADE
SITES

CURRENT USE OF ANTIBACTERIAL AGENTS MAY ACT AS A RISK FACTOR
FOR GUT COLONIZATION WITH ESBL PRODUCING ENTEROBACTERIACEAE
IN ULCERATIVE COLITI S PATIENTS

SUMMARY OF THE 10 YE AR EXPERIENCE OF APPLICATION OF
BIOLOG ICAL TREATMENT IN CH ILDREN WITH JUVENILE ARTHRITIS

RISK OF OBSTRUCTIVE SLEEP APNEA SYNDROME IN LATVIA

DO RHEUMATOID ARTHRITIS DISEASE AC TIVITY, SEROPOSITIVI TY AND
SEVERITY PREDICT CER EBROVASCULAR EVENTS?

EFFECT OF P ANMEIGHN B@DS MASS IN DEX AND POSITION ON THE
DIAMETER OF THE RIGH T INTERNAL JUGULAR V EIN

LATE RADIOLOGICAL OU TCOMES AFTER ARTHROS COPICALLY ASSISTED
AND TRADITIONAL SURG ICAL TREATMENT OF CO MPLETE ARTICULAR
DISTAL RADIUS FRACTU RES

POLYPHARMACY AND QUA LITY OF LIFE IN SENI OR POPULATION

SENIOR AND PRE-SENIOR CAR DRIVING SKILLS AND HEALTH ASPE CTS

CONGENITAL COMPLETE ATRIOVENTRICULAR BLO CK ETIOLOGY AND
TREATMENT PRINCIPLES

477

487

498

506

515

520

532

541

547

555

563

570

577

584



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF

Lauma Vasi
Kateryna Bulavkina,
lize Grope

Iveta Vigupe,
Santa Gev]|
Sigita Kazl

Vineta Viktorija
Vinogradova,
Mairita Buklagina,
MartazBUbe:
Marta Samna,
RenUte Kani
leva Balode
Sabgdgne Mi ki
Viktorija Osipenko,
Saimat Lachinova,
Guna BUrzi.

Marta ZiAg
Arta Straz

Liene Zvejniece,

Artlrs Uti

Al § se Maks|
Agafonova,

Alina KuzA:
Biruta Kupl

RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

PARENTSO6 TRUNERALIPRACBEHONER C OMPARED TO TRUST IN
EMERGENCY DEPARTMENT OBSERVATION UNIT (EDOU)IN CHI LDRE?T
CLINICAL UNIVERSITY HOSPITAL

SINGLE DOSE INTRAVEN OUS PARACETAMOL IN P ATIENTS AFTER HIP AN D
KNEE REPLACEMENT SUR GERY

THE USABILITY STUDY OF THE INTERACTIVE E DUCATIONAL TOY

THE ROLE OF COMPUTED TOMOGRAPHY | N DETECTION OF TUMOU R
INVASION BEYOND THE BOWEL WALL OF COLON CARCINOMAS

DEPRESSION AND ANXIETY AMONG STUDENTS COMPARED
NOT-STUDYING YOUNG PEOPLE

SUICIDE RISK AMONG PARANOID SCHIZOPHRENIA PATIENTS WITH
DEPRESSION

10

591

599

604

611

619

625



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

VI DES ZI1 NENWROSMENTAL SCIENCES

THE RESEARCH OF ODOUR CONCENTRATION AND
ANALYSIS OF AIR POLLUTANTS IN RIGA

Evita Mdieigni ece
University of Latvia Raina Bouévard 19, Riga, Latvia, LA1586
evita.muizniece@inbox.lv

Abstract

Kew words:gas analysis, odours, Riga neighbourhoods

As the standard of living and quality of life increase, more and more people start thinking of their healibjngedind
environmendl cleanliness, thus, recently adverse effects of different odour nuisances on hurdagingefias become

a pressing environmental issue. Nowadays this issue becomes increasingly important. Odour emission sources are the
odours caused by both businessvitis and the activity or inactivity of physical persons. The studies carried out in
Riga in 2016 and 2017 show that the highest number of complaints was received from the following Riga
neighbourhoods: Boldergj&arkandaugava, Kundzinsala, Mangalsildgravis and Vecmilgravisrespectively, from

the areas with the highest number of companies. The odour concentration studies carried out so far by a field
olfactometer show that the odour concentration in Riga neighbourhoods may be as high as 7 wsddureusiudies

carried out by the gas analyzer indicate the presence of oil products and fuel gases in air.

Kopsavilkums

At sl UgwWGrndianal gze, smakas, RQgas mikrorajoni

Lodz ar dzgves | gmeAa un kv a_Iitl'J'taers vceesl eglagnbous,, laa bzsvai jelint
tUdeUdI pUdUj os gados aktuUla vides probl Uma ir dagC
MIi sdi enUs gim jau tUJumam tlek plevUrsta ai zvien i el
sai mnieci skUs darbgba rezultUtU0O radot Us smakas, gan
smakas. 2016. un 2017. gadU RogU veiktie pUtdj umi nor U
RQogas mik[BoIdeaer'ibjne@,emSarkandaugava, KunduAsaIareMepreg(aD@ﬂ
teritorijUs, kurUs ir koncentrUjies vislielUkais uzAUm
olfalgtometru,R(pRjasj mssismmuﬂnxmlna:entr‘chmaakweWenekr&gsbeasngttQJ
ar gUzu analizatoru norUda uz naftas produktu un di mguU

Introduction

The quality of life is a relatively new concept which is actively used since-tl860o
descrile living conditions of society (Wolfensberg 1994). The quality of life is a set of objective
and subjective factors including material weding, health, productivity, intimacy, safety, well
being of community and emotional waleing (Cummins 1996). Orod the indicators of the quality
of life is human health and wdbeing. As higher the level of life is, as more attention is paid to
ensure wetbeing. Some of the factors that can affect both humanbeellg and health, thus, also
the quality of life, @& emissions of different odours and air pollution. These issues are more
pressing in the densely populated administrative territories of the cities where economic activities
are carried out.

Increasing attention is being paid to the odour studies notionly Lat vi a ( KUI a
but also elsewhere in the world (Bokowa 2010; Brattoli et al. 2011; Dravnieks 2012; Sironia 2014,
Zarra 2012) indicating the urgency of the problem and the necessity to carry out studies to identify

easier the odour emissi@ource, perform more effective control and eliminate faster nuisances
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caused by odours. Therefore since 2016 the odour concentration and air pollutant analyses have
been carried out in Riga administrative territory. The main goal of the research wasrnaimkethe
probability of nuisance caused by odours in Riga beyond the business operation territories, as well
as to identify the presence of odour nuisance and the source of odour emission.

Mostly, odour perception for each human is subjective, percegéipands also on the cause
of the odour, its frequency, intensity, duration, hedonic tone (unpleasantness) and the nature of the
l ocati on. It is stated in the Regulation of t
for Determination of the Odws Caused by Polluting Activity, as well as the Procedures for
Restricting the Spread of such Odourso adopt
Regulation No. 724, 2014) that the odour threshold is such concentration of a malodorous
substance, iat least half of the participants of the odour evaluation panel confirm the presence of
an odour and if it is 1 @m?, while odour nuisance is such odour, which causes negative effect on
human welbeing.

Nowadays more and more advanced technologies asi@éiectrochemical, metal oxide and
photo i1 onization detectors or fielectronic nos
help of these detectors it is possible to make indicative odour concentration measurements on an
ongoing basis, howevehdse devices are stationary and are set for recording a specific parameter
(chemical substance). So far the best odour indicator still is a human nose. Thus, within the
framework of the studies, the analysis of odours and complaints received by the ocbrsjatée
institutions in cases of accidents were carried out, the objects (companies) performing polluting
activities resulting in odour emission were identified, an analysis of the odour emission limit
projects developed by the companies was carried sigs where odour nuisance emission is
possible were identified and inspected, the odour concentration and air pollutants were determined.

During research it was found out that odour emission sources can be both diffuse sources and
point sources. Odour ession sources may be pollution caused by the operation of such companies
as oil product terminals, chemical plants, waste storage and composting sites, wastewater treatment
plants, etc. However, odours can be caused also by physical persons which doforat pe
economic activities, for example, by discharging poorly treated or even untreated domestic
wastewaters in the environment. During the heating season there is a smell of smoke in the air
coming from the private houses, especially when coal is udeelas
Material and methods

To analyse the odour concentration and airborne pollutants both field survey axzhsledk
research methods were applied. Dbsked research methods included the following: processing of
data (complaints) received from the $td&nvironmental Service and the State Fire and Rescue

Service and their analysis, analysis of cartographic materials, identification of the air polluting sites
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and objects (analysing permits issued to the companies for polluting activities of categorBA an
and analysis of the odour emission limit projects.

Field survey methods included determination of the odour concentration by the Scentroid
SM100 field olfactometer, determination of the presence and concentration of the volatile
substances in theraby using the Gasmet DA030 gas analyzer, as well as determination of the co
ordinates of the study sites by GPS or a satellite navigation device TRIMBLE JUNO SB was
performed. This GPS device is equipped with the 35 TerraSync software, allowing tdatatand
attributes, as well as to edit them in the field. The accuracy of positioning using the TRIMBLE
JUNO SB GPS device isi25 m.

Scentroid SM100 field olfactometer

The Scentroid SM100 field olfactometer (Fig. 1) is designed for measuring the odour
concentration from the direct emission sources and for measuring the odour background level (not
in the direct emission source), as well as it can be used for collecting source samples for further
analysis in the laboratory (Scentroid Model 110C, 2012 ®©peration of the equipped field
olfactometer is based on dilution of the odour sample (until the operator feels the odour) by high
pressure odourless gas from a high pressure carbon fibre tank, respectively, the odour sample is
drawn by help of vacuum gerated by the diluted compressed air flow. The dilution ratio of fresh
to ambient air is controlled through the patented Scentroid flow regulator valve. The panel list of
the Scentroid SM100 field olfactometer offers 15 discreet dilution levels, the ommutiution is 2
odour units, and the maximur 30000, respectively it is possible to determine the odour
concentration from 2 to 30000 odour units QUn®) by the Scentroid SM100 field olfactometer
(Scentroid Model 110C, 2013).

The studies carried owdo far (Bokowa 2012) indicate that the results obtained by the

Scentroid SM10G0ield olfactometer in the field and at the stationary laboratory match satisfactory

both for the point sources and diffuse sources
S

Fig. 1.Field measurements by the Fig. 2. Field measurements using
Scentroid SM100 field olfactometer the GasmetDX-4030 gas analyzer

13



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Gasmet DX4030 gas analyzer

The portable gas analyzer Gasmet-BO30 can be used for determining air temperature,
humidity and 23 inorganic and organic gaseshsag carbon monoxide, carbon dioxide, methane,
benzene, acids, aldehydes and other volatile vapoursA(I3R FTIR Gas Analyser Instruction and
Operating Manual 2009).

The Gasmet D030 analyzer incorporates a Fourier Transform Infrared (FTIR)
spectrometerRhodiumGold coated sample cell and signal processing electronicsA(I3R FTIR
Gas Analyser Instruction and Operating Manual 2009). The sample gas is extracted via a probe with
a builtin particle filter, thus no sample preparation and preliminary ciodle is needed. Calcmet
Lite software which runs on the Windows Mobile platform is used to control the operation of the
the Gasmet D030 gas analyzer. Data are transmitted from the GasmetOBX gas analyzer to
CalcmetLite software by help of Bluetobt (DX-4030 FTIR Gas Analyser Instruction and
Operating Manual, 2009). Researcher can freely move around and make measurements at different
locations using the Gasmet B2030 gas analyzer (Fig. 2), the results are displayed by Calcmet
Lite softweare immedtaly after the measurements, afterwards they are stored and transferred on
the computer.

Result and discussion

Appendi x No. 1 to the Law AOn Pol |)specifiesn o (
polluting activities of category Auch as in energy indtriesi combustion installations with a
rated thermal input exceeding 50 MWfpduction and processing of metgdspduction of mineral
products, chemical industry, production of cellulose from wood or other fibres, wastewater
treatment plants, waste maeanent, etc. In Latvia, as of the beginning of 2017, there were in total
100 permits for the polluting activities of category A issued (A, B permit 2017). Polluting activities
of category B have less capacity in comparison with polluting activities ajargté, and they are
specified in Annex 1 to the Cabinet Regul atio
of Category A, B and C shall be Registered and Permits for the Performance of Category A and B
Pol luting Acti vit D.EI01GRepublic of hatvia, ICabinet &egolatiom iNo. 3
1082, 201D In Latvia, there are in total 2,549 companies which perform polluting activities of
category B (A, B permit 2017).

Not all economic activities cause odour nuisance, it depends on the fypetity,
technological specification and emission sources existing in the company. There are eight
companies of category A and 286 companies of category B in Riga administrative territory which
due to their operation discharge air pollutants such a§ dofatile organic compounds and
inorganic compounds. Economic activities to a much lesser extent are carried out in the Centre

districtT there are 3 companies of category B which emit air pollutants. There are 40 companies in
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Kurzeme suburban districtf evhich two companies are of category A and 38 companies are of
category B. There are 42 companies in Latgale suburban district, two of them are performers of
polluting activities of category A and 40 of them are performers of polluting activities obcateg

(Fig. 3). There are 57 companies of category B located in Zemgale suburban district, while Zemgale
suburban district has 52 companies of category B and two companies of category A. The highest
number of companies emitting air pollutants are locatetie Northern district in comparison with

other suburban districts, respectively, 100 companies of which 98 companies are performers of
polluting activities of category B and two companies are performers of polluting activities of

category A (Fig. 3).

W Center district

m Kurzeme district
M Latgale suburb
m Vidzeme suburb
® Zemgale suburb

# Northern district

Fig. 3. The number of companies performing polluting activities of category A and B
in Riga regions as of beginning of 2017

Analysis of the odour emission projects developed by the companies of category A and B
allowed to find it was found that the resutif odour dispersion modelling show that the maximum
odour concentration caused by the companies is not significant, i.e., from 0.0011 tog&58 ou
complying with the odour guideline value which is determined for a period of an hour and is 5
odour unis (ow/m°®) according to that stated in Paragraph 8 of the Cabinet Regulations No. 724
AfRegul ations Regarding the Methods for Det el
Activity, as well as the Procedur esb1fi.p0d4. Re st
(Republic of Latvia, Cabinet Regulation No. 724, 2014).

Analysing complaints of inhabitant received by the public authoritide (State
Environmental Service and the State Fire and Rescue Seregarding odour nuisance, it was
found that odar nuisance problem in Latvia and Riga is urgent pressing, respectively, irti#012
State Fire and Rescue Serviezeived 94 complaints regarding odours and possible leakage of
chemical substances, in 20030 calls were received, while in 2014 and 2@i&ilarly i 35 and
34 calls were received. In 2016 State Fire and Rescue Servitéatvia received in total 1,087
complaints on phone regarding odour nuisance and unpleasant odours of which 384 complaints

were received in Riga administrative temyto
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Analysing complaints regarding odour nuisance within the interval of 24 hours, it was found
out that the highest number of complaints in percentage was received during the period of time from
16:00 to 24:00 (Fig. 4), it means that people were affelsyeddour nuisance mostly directly at

their homes.

30.00% 2013 emem2014 amem2015
40,00%
30,00%
20,00%
10,00%

0,00%
fom 00:00fom 04:00fom 08:00fom 12:00fom 16:00fom 20:00
to 04:00 to 08:00 to12:00 to16:00 to20:00 to24:00

Fig. 4.Complaints within the interval of 24 hours in 2013, 2014 and 2015
(data sourcehe State Fire anBescue Servige

Analysing complaints on odour nuisance within the monthly interval, it caofmauded that
in 2012 the highest number of complaints were received exactly during the summer months, while
in 2013, 2014 and 2015 there were no significant differences observed within the interval of

months. It means that the number of the odour noesaases is equal in all seasons. (Fig. 5).
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Fig. 5. Complaints at the monthly interval from 2012 to 2015
(data sourcethe State Fire anBescue Servige

Upon analysing complaints, it was found that out of 384 complaints received within Riga
territory 272 complaints were from the inhabitants of sewveghbourhoods respectively,
Bolderaja, Sarkandaugava, Kundzinsala, Mangalsala, Milgravis, Vecmilgravis and Petersala

Andrejsala (Fig. 6). The highest number of complaints was received from the intmlnfa

16



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

Sarkandaugava, i.e., 74 complaints, while 57 complaints were received from those living in
Bolderaja, 53 complaints were recorded in Milgravis,i3n Vecmigravis, 141 in Mangalsala,
197 in Kundzinsala, and 18 complaints were recorded in Pédefsalrejsala.

30 74

1
L
[F5]

60

40

Fig. 6.Proportion of complaints by neighbourhoodsof Riga in 2016

Upon analysing the data provided by the inhabitants on the odour quality, i.e., what kind of
odours people can perceive, it was found out that the highest number dicwsnpas received on
oil product odours, i.e., 147 complaints or 38 % of the total number of complaints were received in
2016 (Fig. 7). A relatively large proportion of complaints is ab@abke odours, respectively,

26%, i.e., in 2016, 98 phone call®re received on unpleasant smoke odour nuisance.

A relatively large number of complaints was received on sewerage odour nuisance, i.e., 39
complaints or 10 % of the total number of complaints. The reason for unpleasant sewerage odours is
inadequately matained treatment plants or overflowing wéllshe filling level of the wells is not
checked.

In 2016, there were 36 complaints (or 10 %) on chemical odours and 11 complaints (or 9 %)
on paint and lacquer odours (Fig. 7). The emission sources of chensthrsces and lacquers
(often also adhesives) are such companies as various production facilities, wood impregnation
companies, service stations, etc. Likewise, inhabitants often mention chemical odour, although, the
oil product odour is felt in the air.

Inhabitants relatively oftefi 37 times (or 10 %) provided irformation on other odours
(Fig. 7) such as odours of waste, food odours from cafes and fast food restaurants, rubber odours
from vehicle racing sites, odours from street repairs,Siuilarly, inhabitants have complained on

plastic odour and odour nuisance caused by metal processing.
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M oil products | smoke | sewerage
Achemicals ® paint / lacquer B Metalworking

Fig.7.Proportion of the number of complaints by the type of odour nuisance in 2016

Within the framework of the research, the odour concentration and airbbstances were
examined using th8centroid SM100 field olfactometand Gasmet DX4030 gas analyzer in the
neighborhood®f Riga where the highest number of complaints on odour nuisance was received
Smoke, wood, sewerage and oil product odours werectet during the studies. The odour
concentration ranged from 2 to 7 odour uriise/m°), respectively, during the inspection of the
territory oil product odour nuisance in amount ofi 67 odour units ¢ug/m°) was detectedn
Sarkandaugava and Kundzinsala

The measurements of the airborne substances with the Gasméd3DXgas analyzer in
Sarkandaugava recorded a high concentration of carbon dioxide, respectively, from 462 to 690 ppm.

Comparison of the results of measurements made on 29.01.2017 an@@®I70&ig. 8) in
the same neighbourhood at Ezera Street 20, Riga, allow to conclude, that the air pollutant
concentration does not differ significantly although the odour concentration on 29.01.2017 was
below 2 odour units, while on 21.04.2017 the odourcentration was 6 odour units (m’). It
can be explained by the fact that odour intensity changes very quickly depending on the wind
direction and speed. Measurements made on 29.01.2017 and 21.04.2017 were carried out close to
the oil product terminalsthus the following substances were identified in air: benzol, toluol,

methane, nitromethan (Fig. 8), as well as carbon dioxide, nitric oxides, chloroform, etc.
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Fig. 8.Mutual comparison of the air pollutant concentration (measurements made on
29.01.20% and on 21.04.2017) at the area of Tvaika and Ezera Streets, Riga

Conclusions

Studies carried out up to now show that the companies operating in compliance with the
requirements of the conditions stated in the permits of category A and B do not cause odo
nuisance, respectively, their emissions are below 4 odour (mitgm®). However, taking into
account the fact that during the research lso7 odour units(oug/m®) were detected, it can be
concluded that nuisance odours result from the operatiom mimber of companies, i.e., one
territory is affected by the operation of a number of companies. Within a monthly interval, people
are exposed to odour nuisance in equal amounts, while in theu24nterval odours most often are
perceived in the evenjys, it means that people are affected by odours at their places of residence.
Mostly, inhabitants of Riga perceive oil product odours, thus the largest number of complaints was
received fromBolderaja, Sarkandaugava, Kundzinsala, Mangalsala, MilgravisnNggavis and
PetersaléAndrejsala.

Correlation of the results on air pollutant concentrations and odours allow to conclude that
odour intensity can not always be described by identifying 23 possible substances, likewise
meteorological conditions are vesygnificant for obtaining results. It is necessary to carry out
additional studies regarding the odour and air pollutant concentrations to describe the air quality,

odour nuisance frequency, intensity and type in Riga administrative territory.
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Abstract

Constructed wetlands as environmentally friendly drainage system element
Keywords: constructed wetlands, nutrient retention, construction, principles of design
Eutrgphication is the state with high nutrient concentration, which can cause plant growth including algae blooms.
Nutrients drain into the Baltic Sea from agricultural lands and drainage systems, from weak or insufficient wastewater
treatment, from contaminaténdustrial waste water, and even from the rain water, if it contains dust, unburnt oil from
the roads and parking areas or other pollutants washed from hard coverings or accumulated in the air. High nutrient
level into the natural waters affects the hanegonomic activity. An inexpensive way to reduce nutrient load to water
objects from agricultural lands is formation of constructed wetlands or restoration of natural wetlands. The main tasks
of this study were to describe the processes in constructéahdst the conditions of construction and to analyze the
capacity of constructed wetlands to reduce nutrientssaspended particles inflow to open waters. Another task was to
determine nutrient retention efficiency in the Megacor
mathematical statistics and Wilcoxon T test method and to compare thieedbtasults with ones from Bergaholm
constructed wetland in Sweden. In the end of this article, the evaluation of efficient theoretical design parameters for
constructed wetlands in Latvia is made. ctddwetland dogsnatr c h r
provide the sufficient nutrient retention. To improve the nutrient retention efficiency, it would be necessary to develop
it, e.g., to increase the amount of vegetation, such as plafhyiplga spp.or to make a small constructed wetlia
extension to a depth of 0.3 m fGarex sppto stabilize the sediments.

Kopsavilkums

~ MUksl ggUs mitrzemes kU videi draudzggs melior
At sl UgnOBrsdigigUs mitrzemes, bargbas vielu aizture, konst
EitrofikUcija ir process, kad, pieaugoskieplgotesi,gkélsnizraisa/ie[u
fdensaugu pastiprinUtu augganu, tai skaitU aNgu ziedUg
elementu avotiem vaNUjUs TdenskrUtuvUs ir 1 auksiek mni ec
go vielu izskaloganUs no augsnes. MUkslogU mitrzeme i
suspendUto daNi Au slodzi wuwz vaNUjUOm TdenskrOUOtuvUm. Dar
elementu aiztures efektidtt i at kar @bU no izmUra un konstrukcijas. G,
mitrzemes fAMegacdruNi o LatvijUO bargbas vielu aiztures
metodi un Vilkoksona & r i t Urija metedil gdzieeWtl t @ru mUksl ggo mitrz

Nobei gumU sniegt teorUtiskas mUksl ggUs mitrzemes ef ek
liecinUja to, ka mUkeBayépgt mi bgbeomeehMeidemt g rumNiadbwdrut ongll
mitrzemes fiMegac@ruNi 0 biogUno elementu aiztures ef e

veget Ucijas daudzumu, Tyshesppr amn 9i@ddtespilfjlasUlvietiks ne
paplaginUjumu ar dzi Numu O. 3mCarexepp.i mentu stabilizUganai

Introduction

Eutrophication is one of the most important environmental problems facing the Baltic Sea
today. Only 5 % of total nitrogen (N) directly drains into the Baltia,3be remaining 95 % of the
nitrogen compounds are discharged from river catchments (HELCOM 2015). Phosphorus (P) losses
also contribute strongly to eutrophication. Phosphorus is the limiting factor in many lakes and
coastal areas (Andersson 2012). In Batic Sea, about 92 % of P is discharged from river
catchments (HELCOM 2015). Nutrients drain into the Baltic Sea from agricultural lands and

drainage systems, they are delivered by polluted or insufficiently treated wastewaters, and even by
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the rain, beause it contains dust and unburnt oil from roads and parking areas. Therefore, the
mitigation of eutrophication is important from many perspectives.

High phosphorus and nitrogen levels in natural waters are affected mainly by human
economic activity. Meages directed to decrease transferring of nutrients to the aquatic
environment must be combined with measures directed to increase retention efficiency of nutrients
at catchments. There is not one single solution to mitigate eutrophication, but ratheplexcof
different solutions. One of the easiest and relatively inexpensive ways to reduce nitrogen and
phosphorus load into the water from agricultural lands are establishment or restoration of wetlands.
Wetlands have an important economic, scientifidiucal and recreational value. They regulate
water treatment, help to reduce flooding, perform water treatment and can increase the biodiversity.
Wetlands are also important for climate change mitigation, because they attract a significant amount
(up to 400) of the world's terrestrial carbon stocks (Ramsar Convention 1971). In Latvia,
constructed wetlands have not been widely implemented and there is a lack of knowledge on
wetlands of such type.

The main objectives of this study were to describe the presasghe constructed wetlands,
the conditions of construction and analyze the cappacity of constructed wetlands to reduce nutrients
and suspended particle inflow to open waters. Another objective was to determine the nutrient
retention efficiency inthe Mg ac or u Ni constructed wetland in
iMegacoruNi 0) as well as to compare its size
Sweden (from here on referred to as #fAHBA\Tr gah:
parameters for constructed wetlands in Latvia is made.

Background
Retention processes

In wetlands, several nutrient retention processes take pglaeemain phosphorus retention
process is physical sedi ment at i ationirfvwetands &lsonni e
happen through chemical binding and biological uptake by plants (Grinberga & Jansons 2012).
Wetlands have a positive effect on reduced nitrogen transport to aquatic environments. Some
retention processes are the same for N and Rur@id), like biological uptake by plants and
accumulation of organic N in the sediment. In wetlands, nitrates are reduced to gaseous end
products, nitrous gas and dinitrogen gas, through the bacterial process which is called denitrification
(Bastviken 200pand it is the main N retention process.
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‘;“—a Chemical binding
Biological uptake by roots

Laswa Stwapa

Figure 1.Nutrient retention processes in constructed wetland@ig. by L. Strupa)

Description of the constructed wetlands
The catchment oMe gac o r u Ni is |l ocated in the Jelgayv
Zemgale region, situated in the central part of Latvia (Figure 2). The total catchment area is 74.7 ha.

90 % of the catchment area consists of arable land (Grinberga 2013)illtyges in the area is

dominated by rendzina. The aim of constructi
/\ ‘ L/ vinkaa_ U<> Vybut}\ .
Pora Mand ks~ _{ e nutrients and to treat waste water. The
l _mpw Uppsala\ CMARIEHAMN 1, Lot HELS.Wkt-PeterbL
yd é.,., 5\,3& \ 70— ,;PZ“;::V'B“ construction is located within the ditch and
eﬁ%JsmcxHom ﬂm.ug 3o ,
nm;m Jhopit Sodertalie Kardia = | g - consists of a deep part and the water level
\/3:, ﬂlorrkopﬁng o I !uumm:,m' M\ pek siglin 3 h‘fj . .
Smdin  Saaremaa ;70 Wiard: 10, W has been ragated by a triangular spillway.
Kuressaare Amu N artu /
Mastervik Faro \"\’;2“:“ ias ~BIE, Prhg f i [
PR vy okt go - )g ‘/Ts* Vegetation was established naturally

KALMAR Gzl . —

TLAND

P I A7, i 2 .
dskarshahn W”“F"ﬁ&\\ ﬁym% 7\ 2 (Grinberga 2013).
4’ BB EEIRIG : *\wgmGA % Y

e

[ f Fmr Lopi ol ,;.,Ja«;q:’ 2B The catchment of Bergaholm is
Rariskrona SEA \/d“}kwfﬂ 14 PP Tﬁ:ﬁfne L e . o
o) A L/‘v\dlocated i n t he S°derm
B Lsokm 15w "'a"’edad.,\.., 77 LR ,W‘z "5 Sweden (Figure 2). 43 % of the catchment
Figure 2.The placement of constructed area is arable land, 12 % is paddocks and 46
wetlands( Kar g u IZdevnI%isforests(Kynka‘*’ﬂ‘nniemi 201

catchment area dominate soil with clay content about 30 %. The aim of constructing Bergaholm
was to reduce the | eaching of phosphorus to |
the increasing of residence timenpesulas was built. The inlet is located at the drainage pipe and
the constructed wetland consists of a deep and a shallow part. Greeteplgedand yellow Iris
were planted there (Kynk2anniemi 2014)
Material and methods

Two types of methods were usedtims study: Data Processing and Comparative Analysis.

Data Processing includes the descriptive method of mathematical statistics and Wilcoxon T test
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method. The descriptive method of mathematical statistics was used to calculate the average
nutrient valus and standard errors in the Meg¢g-&stdr uN
method was used to determine if major and important differences existed between the measured
results of the nutrient concentogcomstructediwestland.n t he
Wilcoxon ttest methods hypothesis were defined as:

HO: there is no statistically significant difference between outlet and inlet parameters
indication in the Megacor uNi ;

H1: difference between outlet and inlet parameters indicationi he Me gac o r u Ni
significant.

The actual T value was calculated by using formula 1.:

T = min(|R, [, |R_]), (1)
where R - sum of the positive rank; )
R-sum of the negative rank (Arhipova & BUI
Critical T value depends on the numberdefyrees of freedom {k, where n is the number

of pairs, k- the number of pairs for which difference is 0) and the-sided level of significance
(U). In the study was &stamthdnifgoedliBatbuf Uf -
andn-k = 15, then §os.15 0= 30. HO is not rejected if T >l .,

To evaluate the performance and design parameters of an efficient wetland design, the
Comparative Analysis was wused. Further mor e, M
Themaindat a sources on retention efficiency of b
designed for phosphorus retention 20h4)aBowtedi s h
technical project AEstabl i shme ngrojead fWettad€' inwe t |
Jelgava district real estates "Siltums" and "Vecozoli" (Grinberga 2013).

Results and discussion
Efficiency evaluation

Ger anmayeh ( Rgdhéwedtmai teerotal P retention efficiency in Bergaholm
was around 89 kg/ ha /yeand the total suspended solids retention efficiency was around 37 t/ha/
year.

Before <calculations it was assumed that [
suspended solids at the outlet will be less than in the inlet.

The results from the dataqmessing by descriptive method of mathematical statistics indicate
t hat at the outl et of Megacor uNi |, amounts of

amounts of total N, total suspended solids and nitric oxide increased (Table 1).
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TablelDescri ption of nutrient retention efficie
method of mathematical statistics from 2014 until 2016 (Confidence level 90 %)

N-NOy.3, N-NH,, . Suspended
pH ma/l ma/l Niot., Mg/l P-PO,, mgl/l Piot, mg/l Solids
P t — — — +— +— +— —
arameter e % 5 % 5 % 5 % e % e % 5 %
= o = o =10 = o) = o) = o) = o
Numberof | oc | 55 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 26 | 15 | 15
samples
ﬁgg;"e“c 7.95 | 8.08 | 11.94| 12.71| 0.68 | 0.58 | 13.34| 14.54| 0.15 | 0.07 | 0.182]| 0.096| 10.83| 12.08
Median 798 | 8.13 | 12.20| 13.20| 1.02 | 0.29 | 12.45| 15.25| 0.05 | 0.03 | 0.08 | 0.06 | 8.40 | 10.50
Error 007 | 0.05| 1.52 | 1.38 | 0.21| 0.14 | 1.80 | 1.52 | 0.09 | 0.01 | 0.11 | 0.02 | 2.36 | 2.45
Variation 1% | 1% | 13% | 11% | 31% | 24% | 13% | 10% | 61% | 20% | 60% | 16% | 22% | 20%
Minimum | 6.97 | 7.53 | 0.70 | 0.30 | 0.01 | 001 | 1.40 | 1.80 | 0.001]| 0.004| 0.007 | 0.010| 1.59 | 2.90
Maximum | 8.48 | 8.51 | 32.20| 28.90| 3.83 | 2.97 | 35.60 | 34.40| 2.36 | 0.28 | 2.884| 0.323| 37.00 | 36.20
Asymmetry | -0.96 | -0.51 | 0.71 | 0.09 | 1.94 | 2.24 | 0.87 | 0.31 | 5.02 | 1.33 | 5.03 | 1.32 | 1.88 | 1.49
Excess 143 | 041 0.72 | -009| 3.40 | 551 | 042 | 042 | 25.41| 0.99 | 25.50| 1.32 | 4.22 | 2.03

The reason of increasing of total N, total suspended solids and nitric oxide could be the lack
of vegetation, because the main nitrogen retention process is denitrification, which need specific
conditions as anoi ¢ environment . Al s o, during the tin
affected by external conditions such as surface runoff, precipitation and wind, which contributed to
the turbulence of water and thus to the increasing of the suspended sedimreatsainiple, during
the second decade of March in 2016 the amount of precipitation was 80 mm which is 50 % more
than the monthly average value, i . e. 40. 6 mm
third decade of March in 2016 wind speedreaclf&dIn/ s ( Lat vi jas vides, g

The reason of decreasing of amount of ammonium was an anaerobic environment in
sediments which cause nitrificatidnbacterial process where ammonium is transformed to nitrate
NOjs. This process is also positivalyfluenced by current pH level, which contributed activity of
denitrification bacteria in sediments.

Threeyear average concentration ofP®,; and Ry in the M@y ac o r u Ni has dec]
50%. It can be explained by the fact that the wetland was hsilsedimentation pond which
contribute deposition of P on the bottom. Hence it promotes the treatment of agricultofil run

The results of Wilcoxon -Test indicate that the actual value in all cases was higher than the

critical value (Table 2).

Table 2 Results of Wilcoxon T-test method from 2014 until 2016 (Confidence level 95 %)

pH N-NO,.3 mg/l | N-NH4, mg/l | Nyop, mg/l | P-PO,, mg/l | Pyop, Mg/l | Suspended solidg
R, 99.0 135.0 145.0 143.0 160.0 148.5 51.0
R -252.0 -216.0 -198.0 -208.0 -191.0 -202.5 -69.0
T 99.0 135.0 145.0 143.0 160.0 148.5 51.0
Comparison| < > > > > > >
T 110 110 110 110 110 110 30

Note: HO is not rejected if T >J «
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In summary, HO cannot be rejected, which means that there are no statistically significant
differencesbeween outl et and inlet parameters in the

Only in one case HO is rejected: the difference between the pH level in inlet and outlet are
significant and this shows that there are favourable habitats for denitrification in the constructed
wetland.

Evaluation of efficient design parameters

Hydrology is based on the water retention time (Bastviken 2006). It depends on wetland size,
which is very important factor for treatment, and in turn it depends on the catchmefitharéagh
transport of parties usually is caused by erosion of silty loams and the clay particles, which were
eroded as aggregates and settled of the same size as silt particles (Bastviken 2006). The small
wetlands constructed in agricultural lands as ditches, slow down watertyedod promote
deposition of suspended sediments. For these types of wetlands, the recommended size is larger
than 0.1% of catchment area (Braskerud 2002). But the size of wetland can affect an area of
available land.

Hydraulic efficiency is parameter wiidndicates how the water is spread in the wetland and
how it is affected by the shape, design and placement of inlet and outlet, which in turn are
influenced by different factors. Long, narrow wetlands have higher hydraulic efficiency than
circular wetlad s |, resulting in a |l onger water retenti
elements as peninsulas, islands on piles of stones can be used to prolong hydraulic efficiency and to
increase biodiversity. Side slopes should be 1:2, not steeper th@hui8s 2003) because coasts
with small slope gradient promote biodiversity, facilitates the flooding, and the area is easily
accessible for the management and maintenance. It also should be adapted for cleaning of the
wetland bottom to remove accumuldigarticles and overgrown vegetation.

Wetland should has shallow and deep parts. The deep part is recommended to construct up to
2 m depth and the shallow part up to 0.5 m depth (Grinberga & Jansons 2012) depending on which
vegetation will be planted ther€onsidering the climatic conditions of Latvigpha latifolia L.,
Phragmites australisndCarex sppcan be planted in constructed wetland.

Inlet can be filled with gravel to prevent erosion, which works also as a filter for separating coarser
impurities. Stone thresholds on triangular spillway can be used to regulate water level in
constructed wetland can be used, for example.

Example

Before designing a wetland, such information about factors in the location of wetland is
needed as nutrient concentoais, topography, type of soil, lande etc. After that, exact
placement, shape, size and vegetation, should be chosen to get the right type of wetland. Each

variant is incomparable because all parameters of design are affected by external factors.
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In sumnary of this study the theoretical example of constructed wetland was made (Figure 3).

Legend

1. sedimentation pond, degih= 1.0m
2. stone threshold

3.Carex acuta L., - 0.3m

4. Phragmites australis, i 0.5m

5. Iris pseudacorus L., B 0.3m

6. Typha latifolia L., h= 0.8m

7. peninsulas

Figure 3.Plan of the constructed wetlandFig. by L. Strupa)

The constructed wetland consists of five sections. The sedimentation mticeaplantation
of Carex acuta Landlris pseudacorus Lare designed for P retention. While for N retention the
plantation ofPhragmites australiand Typha latifolia Lare usedTo increase hydraulic efficiency,
water residence time and biodiversitydao improve water aeration stone thresholds and peninsulas
are designed.

Conclusions

The Medgacor uNi does not perform the valuat
nutrient retention efficiency, it is necessary to increase the amount of vegesaich as planting
Typha sppor to make a small constructed wetland extension to a depth of 0.3@arex sppio
stabilize the sediments.

Further researches about constructed wetlands in Latvia would be advised to build new and
differently designeatonstructed wetland, and then to compare their retention efficiency and design
parameters.
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Abstract
Obstructive sleep apnea risk assesment among patients with pulmonary disease
Key words Obstructive sleep apnea, pulmonology, shortness of breath, comorbidities
Introduction : Obstructive sleep apnea (OSA) is a disease that induces a persistatitggnmxia condition. OSA
often have an overlap syndrome between other lung disease therefore it is difficult to get a correct diagnosis.
Aim: To identify the risk of OSA among patients, who were hospitalized due to a pulmonary disease.
Materials and methods A prospective study of 227 patients with a pulmonary disease. Patients were assessed using
the STOPBANG questionnaire. Statistical analysis was conducted using SPSS 23.0 software.
Results The highrisk group consisted of patients with community apipneumonia (n = 42), bronchial asthma (n =
24) and chronic obstructive pulmonary disease (n = 20).
Conclusions The study confirms that patients with pulmonary disease tend to have a high risk of OSA and they should
be examined using polysomnography.

Kopsavilkums

‘ ) Obstruktdgvas miega apnojas risks pacientiem
At s| UpwWrndiukt gva miega apnoja, pneimonologija, elpas t
levads obstruktQvu miega apnoja (OMA) irt rsddars)bhar, o rkiusrkals |
stOvokl 9. Slimobai nereti novUro pUrkl UganUs formas ar
MUr gi sdentificUt OMA risku pacientiem ar plaugu sl imdb
Materi Uli :uiProstped®dv Ukp Ut 6kNauti 227 pacienti ar pl at
starptauti sBANG@Gt agkasasSTORosakot OSA risku. Datu stat
23.0.
RezultBugsta riska grupU gvevaegUkubppei macijemti{ na4?2)s.
hroniski obstruktgovu miega apnoju (n=20).
SecinUjRoigjums pierUda, ka pacientiem ar plaugu sl i mg
polisomnogr Ufija.
Introduction

Obstructive kep apnoea (OSA) is a common medical disorder associated with high
morbidity and is being recognized more frequent among certain patient groups. It is the most
common type of sleegisordered breathing and is characterized by recurrent episodes of upper
airway collapse during sleep. Patients with OSA are frequently overweight and usually present with
a longstanding history of snoring and excessive daytime sleepiness (Gupta 2010).

Several studies suggest that the prevalence of OSA varies in the -agadladult group
(between 30 and 60 years of age) from @6 among women and 424% among men (Young
1993). However, large epidemiologic studies of predominantly white populations estimate the
prevalence of OSA syndrome at approximately%® among men and 2@mong women. OSA
patients may also represent themselves as a loud snorers (up to 85%) and have difficulties
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maintaining sleep due to the recurrent episodes of hypoxia. When awake, patients may experience
hypersomnolence, fatigue and impaired abilitydoaentrate (Kimoff 2016).

Risk factors of OSA are divided into anatomic and related risk factors. Anatomic risk factors
are:short or retracted mandiblprominent tongue base or tonsils, rounded head shape and a short
neck, neck circumference > 43 cm,cthiateral pharyngeal walls, lateral parapharyngeal fat pads.
Other identified risk factors include postmenopausal status, aging, alcohol or sedative use. The most
dominant risk factor is also identifiédobesity (Kingman 2017).

Inspiratory efforts agaits closed upper airway cause paroxysms of inspiration, reductions in
gas exchange, disruption of normal sleep architecture, and partial or complete arousals from the
sleep. These factors may interact to cause the characteristic symptoms and signsg inghakia,
hypercapnia and sleep fragmentation (Kingman 2017).

A few studies showcase that OSA may presen
pulmonary diseases such as chronic obstructive pulmonary disease (COPD) and obesity
hypoventilation syndime (Shteinberg 2009). A recent study shows akatlap syndrome patients
clearly benefit from continuous positive airway pressure (CPA®Rhich is the most common
treatment option for OSA patients (Soler 2015). Recent data suggests that OSA is amdemtepe
risk factor for asthma exacerbations but there is limited data about other lung disease related
overlap, such as community acquired pneumaohikh@lil 2009).

Aim

The aim of this research was to evaluate OSA grade of risk for patients with pulmonary
disease and identify the differences in OSA risk between patients with various pulmonary diseases.
Materials and methods

In this prospective study 227 patients were surveyed and their medical records were analysed.

The medical records covered time perfomn January %2016 to December 812016. They
were hospitalized due to the pulmonary disease in the Pauls Stradins Clinical University Hospital
and Riga East Clinical University Hospital.

Patients were surveyed using international ST BARNG questionnae. The following
guestions were asked and required measurements were made according to the TabBANGtop
Questionnaire 2017).

Table 1.Stop-BANG Questionnaire 2017

Snoring: Do you snore loudly (loud enough to be heard through closed doors oregbparitner
elbows you for snoring at night)?

Tired: Do you often feel tired, fatigued, or sleepy during the daytime (such as falling aslee
during driving or talking to someone)?

Observed Has anyone observed you stop breathing or choking/gasping gotingleep?
Pressure Do you have or are being treated for high blood pressure?
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BMI : | s patientsd body masxd index(BMI) mo
Age: Is he/she older than 50?

Neck: Is his/her neck size larger than normal? (Measured around Adams apple)

Formale: is the shirt collar 43 cm or larger?

Forfemale is the shirt collar 41 cm or larger?

Gender: Is the patient male?

For every affirmative answer patient get 1 point. The grade of OSA risk is identified by sun
up the points.

0 - 2 points:low risk

3 - 4 points:intermediate risk

5 - 8 points:high risk

Or Ayeso to 2 or more of 4 STOP question
Or fiyesod to 2 or more of 2?4 STOP question
Or Ayeso to 2 or more of 4 STOP question

We also asked if they were diagnosed for OSA previously.

The following data for each patient were collected: age, gender, BMI, number of
hospitalizations, smoking pack years, primary diagnosis, comorbidities, parameters of bleod gas
pH, partial presse of oxygen in the arterial blood (pa)QOpartial pressure of carbon dioxide in the
arterial blood (pa C¢), oxygen saturation (Sap

Patients were divided in groups by BMI:

1) underweight <18.5 kg/fn

2) normal weight 18.5 24.9 kg/nf
3) overweight 25 29.9 kg/nf

4) obesity >29.9 kg/f

Statistical analysis was conducted using SPSS 23.0 software, where the significance level was
set at maximum of 5% (p<0.05). All statistical tests were dwded.

Kolmogorovi Smirnov test was used for data distributiD@scriptive Statistics were used to
measure central tendency. Frequencies were used to determine most frequently discovered data anc
percentages.

Independent samples Kruskal Wallis test was used to determine if there are differences
between various patie@®SA risk groups.

To determine if there were ngandom associations between two nominal variables, which
represent qualitative properties (e.g. smoker), PearseBSdildare coefficient was used.

To determine the impact of the smoking pack years andth@spii zat i on ti mes S
Correlation coefficient was used.

The study was conducted with the approval of the Committee on Research Ethics (No.
51/29.10.2015.) and performed in accordance with ethical standards laid down in the 1964
Declaration of Hesinki.
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Results

The data from 227 patientsd who were hospit
this study. 69.6% (n=158) were hospitalized in Riga East Clinical University Hospital and 30.4%
(n=69) were hospitalized in Pauls Stradins Clinidaliversity Hospital. The study included 125
male (55.1%) and 102 female (44.9%) aged from 31 to 92, with median age of 72 years-(IQR 61
78).

The most frequent diagnosis was: commuaitguired pneumonia (n=115), followed by

COPD (n=73) and bronchial asthifree51). Less common diagnosis can be seen in Table 2.

Table 2.Distribution between OSA grade of risk among patients with different diagnosis

Low risk Intermediate risk High risk
Communityacquired pneumonia 14 21 42
COPD 2 19 20
Bronchial asthma 3 10 24
ARVI 0 4 10
Acute bronchitis 0 4 10
Hydrothorax 0 9 4
Influenza 0 2 6
Pulmonary fibrosis 0 0 8

80.6% (n=183) of patients had comorbidities such as primary arterial hypertension (n=99),
coronary heart disease (n=65), chronic heart failure (n=8mbetes mellitus (n=40), atrial
fibrillation (n=34), myocardial infarction (n=24), atherosclerosis (n=14), gastroesophageal reflux
disease (n=13). In 19.4% (n=44) of cases there were 2 comorbidities, 18.9% (n=43) 3
comorbidities, 7.9% (n=18) 4 comorhids, 5.3% (n=12) 5 comorbidities.

It is statistically significant, that neck size exceeds normal range for males more often than in
females (p=0.046).

53.7% (n=122) were smokers and median of smoking pack years was 30 (MIRR Male
smokes more ofterthan female (p<0.001). Patients with greater smoking pack years are
hospitalized more often (p=0.008).

The distribution between patients in different OSA grade of risk can be seen in Figure 1.
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OSA grade of risk

100,00%
90,00%
80,00%
70,00%
60,00%

50,00%
40,00% 32,50%
30,00%
20,00% 11,50% I
10,00%

0,00% -

Low risk Intermediate High risk
risk

56,30%

Figure 1.0SA grade of risk accordng to the STORBANG questionnaire 2017

32.6% (n=72) of patients had normal weight, 9.7% (n=22) were underweight, 31.7% (n=72)
were overweight and 25.6% (n=58) were obese. There are statistically significant results showing
that an increase in BMI can afft OSA grade of risk (see Figure 2) (p<0.001).

There is difference between median age in each risk group (see Figure 3) (p=0.026).

Independent-Samples Kruskal-Wallis Test

60,00
L]
50,00
-]
= 40,00
o
30,00
20,00 @
=]
10,00 T T T
Low Risk Intermediate Risk High Risk
Grade of Risk

Figure 2.Distribution of the OSA grade of risk according to the body mass index

Independent-Samples Kruskal-Wallis Test

100,00
90,00

50,00 T T T
70,00

50,00
50,00 |
40,00

30,00

Age

T T T
Low Risk Intermediate Risk High Risk
Grade of Risk

Figure 3.Distribution of the OSA grade of risk according to the age
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There were no statistically significant data of arterial blood gas parameters and OSA risk due
to a little number of registered data.

None of the patients had previously been diagnosed for OSA and only few of them had heard
about this disease.

Discussion

Overweight and obesity are defined as abnormal or excessive fat accumulation that may
impair health (WHO 2016). The worldwide prevalence of obesity has more than doubled between
1980 and 2014. We can assume it will increagomt an active intervention. According to the
World Health Organization data, about 13% of the world's adult population (11% of men and 15%
of women) were obese in 2014. In research study of Peppard et al. weight gain of 10% was
associated with a-tbld increase in the odds of developing sleep apReagard000).

Differences in the risk factors (e.g. age, gender, serum lipid, diabetes status) suggest that
obesity represents a major compensatory mechanism neutralizing intravascular dyslipidemia risk
(Wei 2015). Obesity may reduce upper airway calibre due to fact because of adipose tissue
deposition as well as through a long voludependent effecif@gaito2007).

We observed results showing that an increase in BMI can affect OSA grade of risk (p<0.001).
We would like to suggest that patients with pulmonary disease, who also present risk factors for
OSA should be screened at least with some questionnaire (BAQE, Berlin Questionnaire etc.)
and overnight oximetry. These patients often are polymorbi®4% of our patients had 2
comorbidities and 18.9% of them had 3 comorbidities what is characteristic for OSA syndrome.

The Agol den standardo for the diagnosis of
time consuming (Pataka 2016). Patient, who wolike to undergo an examination of
polysomnography in Latvia, must visit a private sleep clinic, it is not available for a general
population in a primary care centrsituation is the same as in Greece (Pataka 2016). Some of our
patients with the OSA ph grade risk were motivated to receive further evaluation but
unfortunately due to gechnical and financidimitations it was impossible to examine them with
polysomnography.

Pataka et al. 2016 suggest that overnight oximetry may be used as a ibehtibying severe
OSA. They also did not find an improvement in the predictive values when combined different
guestionnaires with oximetry, especially in mild and moderate OSA.-BBog questionnaire
sensitivities were found to be high even in mild O$&es, but their specificities were rather low

(Pataka 2016).
Retrospective analysis of Davies et al . i n
during the day, particularly when not busy?o0

Sa(, dip rate; no other question improved this correlation (Davies 1992).
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Patients with an fAoverlap syndromeo of <chroc
severe arterial oxygen desaturation due to their low baseling \&&@s (Sharafkhaneh 2009
our research the baseline Saalues were measured in too few cases to obtain statistically
significant results.

Increased airway resistance in COPD mainly impairs exhalation contrary with OSA whereas
the restriction is during inhalation. Togethecan generate a catastrophic outcome (Sharafkhaneh
2009).

In our research, COPD was the second most common diagnosis within all patients and
48.78% (n=20) of them had a high OSA risk grade. This correlates with the number of smokers
(53.70 % of patientsand they have been hospitalized more often opposite to the patients with
communityacquired pneumonia.

The fosvyerdraoppme o typically responds to conti
oxygen therapy, or both (Sharafkhaneh 2009). Sharafkhaneh stgglests that clinicians should
strongly suspect OSA in any patient with COPD admitted to the emergency room at night with
shortness of breath, choking and/or dyspnea. Especially in the case when the patient is an
overweight, middleaged with a history fosnoring (Sharafkhaneh 2009). According to the World
Health Organization, COPD will be the third most common cause of death and disability by 2030 in
the world, from its current fifth ranking. If we combine this information with the increasing
prevalenceof an obesity we can predict that overlap syndrome will become more common in
clinical practise.

We found out that neck size exceeds normal range for males more often than in females
(p=0.046) and it is confirmed by Veloro et al. in 2008 that the coltar 40 cm and greater among
male adults with symptoms of OSA was 80% sensitive and 67% specific with a positive predictive
value of 94% in predicting true OSA. They suggest that collar size may be an independent
parameter for determining OSA. This corraatbetween OSA and neck circumference may reflect
Amass | \eemrd2008) 0 (

Conclusions

The study confirms that patients with pulmonary disease tend to have a high risk of OSA and
should be examined considering it. A standardised evaluation syste@Sforigh risk patients
involving polysomnography is needed. Weight loss oriented dietary recommendations may be
useful for all patients, especially in the high OSA risk group, due to significantly increased BMI
rates. OSA overlap syndrome must be excludegatients admitted to the emergency department

with dyspnea, especially in overweight patients with COPD.
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Abstract

Spontaneous bacterial peritonitis: analysis of the condition among decompensated liver cirrhosis patients

in a single center in Latvia

Key words:Peritonitis
Introduction: SBP is frequent and potentially fatal infection in decompensated liver cirrhos@) ([Rdtients and is a
reason of hospitalization in more than 10% of cases. Early paracentesis (PC) with subsequent peritoneal fluid (PF)
analysis (cell count, differential, bacterial culture(BC)) is the main diagnostic procedure. Polymorphonuclear cell
(PMN) count in PF of >250cells/mm even with negative PF culture is considered to be diagnostic.
Aim: To study SPB incidence among DLC patients and evaluate diagnostic approach.
Materials and methods: All patients with DLC, who were admitted to hospital ovke time of January 2011 to
October 2016 in Clinical Center Gailezers (Riga), were
complains, day of hospital stay (DHS), amount and results of mod specific laboratory and instrumental
investigations and antibacterial therapy (AT) regimes were considered.
Results: From 545 DLC patients, in 28 patients were selected. From them SBP was suspected in 10 and identified in 18
patients. Median DHS was 13 days, SPB median establishment daySwdfh&.apy was successful in 16 cases; 12
patients died. From all patients, only in 67.9%(N=19) PC was performed, from which PMN count was measured in 8
cases, protein in 7, LDH in 10 and lipase in B&. of PF was performed only in 68.4%(N=13), and wasitp@ in 8
cases. Only in 25% of all SBP patients recommended diagnostic volume was perfestiradted incidence of SPB
among DLC patients was 3.6%, 1.1 %, 5.7%, 7.1%, 7.3% and 8.7% in the yeal202Glrespectively.
Conclusion: SPB incidence in DL(patients was lower than was anticipated, but the numbers of established SBP
diagnoses tend to increase. Currently complete diagnostic evaluation for SBP is performed only in 25% of patients. The
tactics of establishment of SBP diagnosis are not stricttgrcined and we conclude that a uniform diagnostic
algorithm is required.

Kopsavilkums

SpontUns bakteriUls peritongts: slimgbas anal gze
) vienas slimndocas ietvaros LatvijuUu

At sl UPwelrdiongts
levads:Spont bakti ser i Ul ai s peritongts (SBP) ir biega un pot
(DAC) pacientiem. SBP ir iemesls aknu cirozes slimniek
peritoneUOl U ¢ggidrumktaenalbsi uggUpumskaitsgabvenO diag
uzstUdota pie polimorfonukleUro (PMN) gl nu skaita per.i
kultlira ir negatgva. )
MUr glizspUt gt SBP incidenovebDAOtpdciagnostiséb ahgoritmu.
Materi Ul i Thkmeiedes!l i zUtas visu Rogas Austrumu KI gni

vUstures, kuri tika hospitlizUti ar iestUgan&@lsvdiaghdd.
2016. gada oktobrim.
RezulNdt545 identificUtiem pacientiem, 28 tika iekNaut
gadgjumiem un diagnoze tika apstiprinUta 18 gabapumos
iestUganUs brogdg, hospitalizUcijas ilgums, nespecifisk
un rezultUti, kU arg antibakteri Ul Us terapijas regomi.
SBPdagnozes uiz3s.t5Uddigeamnaasi ( medi Una vUrt(g_ba). Terapija bi]j
ar letUlo iznUkumu. No visiem pUtojumU iekNautiem paci
analizUts PMN-pglontwe oskaidrabuaikzttantsdehliodr ogenlzedzeé omeer st
uma bakteriologiskais uzsUjums tika veikts 13 gad
Ujumu apjoms tika ivredikden dd klad 20265 $ip 8p%dnidnlsnd) 1 (6.B P
7.3% un 8.7% respektQuvi .
$B® incidence dekompensUtUs aknu cirozes pacie
u daudzums pieaugkasPitliinglgsr el kone&n UPYtusnuSBRP el agn
5% gaddjumos. SBP diagnozes uzstUdoganas al gori
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Introduction

Spontaneous bacterial peritonitis (SBP) is a peritoneal fluid infection in abseramy of
evident source (e.g. hollow organ rupture, intraabdominal abscess, acute pancreatitis, cholecystitis)
(C«runtu 2006.) SBP was mentioned in the I|ite
Caroli (1957), Kerr et al. (1963) and Conn et(BH64) (Dever 2015; Koulaouzidis 2009). The
condition is met in 1{B0% of liver cirrhosis patients with mortality rates-46% even with
adequate management (Atrauss 2006; Dever 2015).

SBP occurs in patients with cirrhosis of various etiology. The patfsigbgic mechanisms
of ascites in liver cirrhosis patients is portal hypertension, splanchnic vasodilatation with relative
hypovolemia followed by renal artery vasoconstriction, activation of ramgiotensinaldosterone
axis with subsequent sodium reien leading to increased hydrostatic pressure, which in
combination with decreased oncotic pressure due to hypoalbuminemia and failure of lymphatic
drainage produces ascites (Sundaram 2016). Although SBP is a typical complication in liver
cirrhosis patiets, it can occur in patients with any underlying pathology of ascites (e.g. congestive
heart failure, Budd Chiari syndrome) (Green 2015). Pathophysiological hallmark of SBP is thought
to be bacterial translocation in immunocompromised host (Bernardi 2010).

Clinical presentation of SBP is variable. In up to 30% of cases it can be asymptomatic and
only supported by positive peritoneal fluid culture (bacterascites), but some patients develop sepsis
with high fatality rates (Alaniz 2009). Most common symptomres faver and abdominal pain or
discomfort. Other possible signs and symptoms are diarrhea, nausea, vomiting, worsening or
unexplained encephalopathy, ileus, renal function impairment, therapy resistant ascites (Green
2015). SBP is associated with high rigkhepatorenal syndrome, development of which results in
high mortality rates and worst prognosis (Karel 2006; Alaniz 2009).

SBP is not a clinical diagnosis, therefore the millstone of diagnosis is early paracentesis with
ascitic fluid analysis. Accordingo European Association for the Study of the Liver (EASL)
guidelines AA diagnostic paracentesis shoul d
at hospital admission to rule out SBP. A diagnostic paracentesis should also be performed in
patients with gastrointestinal bleeding, shock, fever, or other signs of systemic inflammation,
gastrointestinal symptoms, as well as in patients with worsening liver and/or renal function, and
hepatic encephal opat hyo ( EASLcled Gell €ount (BNONJ and B a ¢
ascitic fluid culture results ascitic fluid infection is classified into five types: spontaneous bacterial
peritonitis (PMN 0250 cells/ Ol and positive ¢
negative culture); monb pol ymi cr obi al bacterascites (PMN

secondary peritonitis (PMNs 0250 cells/ Ol and
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count 0250 cells/ Ol is diagealolsg/i @ oifs Smder e ud p

(EASL 2010).
Peritoneal fluid should be collected direc
culture bottl e (C«runtu 2006) . Cul ture i S |

monomicrobial (Dever 2015). Most common etiologic ageate Gram negative bacteria of
intestinal origin, but Grampositive bacteria also can be causative pathogen. Most common isolates
areEscherichia coli, Streptococcus sgmd Klebsiella(Sundaram 2014; Dever 2015). The newest
diagnostic modality is reagemstrips test based on leukocyte esterase identification in urine via
coul ometric technique (EASL 2010; Dever 2015)
and is especially beneficial in patients with contraindications to paracentesis. Thowgheagent
strip test results are available within shor
antibacteri al therapy initiation, several st
negativity rates, therefore the test cannot bel @ene for SBP diagnosis establishment (EASL<
2010; Alaniz 2009).

LDH, alkaline phosphatase, total amount of protein, glucose level measurements and gram
staining can be utilized for differentiation from secondary peritonitis. Other tests used for
differential diagnosis are lipase, amylase, albumin (serum/ascites gradient), triglycerides, bilirubin,
cytology, ZiehiNi el sen staining, and cultures on Lowen

Empirical antibacterial treatment should be initiated as soon as SBPpiscwe (EASL
2010). Recommended antibacterial regimen is intravenous third generation cephalosporines (e.g.
cefotaxime), alternative is amoxicillin/clavulanic acid. For uncomplicated SBP and in patient who
are not receiving lonterm prophylaxis with fluasquinolones antibiotics as levofloxacin,
ofloxacin, ciprofloxacin can be used (EASL 2010; Dever 2015). Alternative treatment regimes are
ceftriaxone (this strongly protein bound antibiotic is considered to be less effective in liver cirrhosis
patients dueo low protein synthesis). As acute renal failure is the single most important predictor
of death in patients with SBP, plasma volume expansion with albumin infusion is considered
beneficial in selected patients (EASL 2010).

Antibacterial prevention of 3 can significantly lower the mortality. Candidates for
prophylactic measurements are patient with history of previous SBP, patients with gastrointestinal
tract hemorrhage and patients with low total protein level in ascetic fluid. The prophylaxis should
be initiated after successful SBP management and be continued till resolution of ascites, liver
transplantati on or deat h (Al ani z 20009) . I n
trimethoprini sulfamethoxazole or rifaximin are used for primary or sdeoy SBP prevention
(EASL 2010).
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The aim of our study was no evaluate SBP incidence and management tactics in Clinical
Cente Gail ezers (RQga) in liver cirrhosis patie
Material and methods

We retrospectively reviewed clinical records of 545 liver cirrhosis patients, who were
admitted to Riga East clinical university hospital Clinical Center Gailezers from January 2011 to
October 2016. Only patients with suspected or definitive diagnosis of SBP were included in study.
Patient age, gender, complaints at admission, clinical presentation, hospitalization time, number of
days till establishment of SBP diagnosis, spectrum of pedd investigations and their results as
well as antibacterial therapy regimens were considered.

Data was analysed in Microsoft Excel and IBM SPSS 21.0 software. For comparison of
categorical variables Fisher exact tests were performed; for scalé¢ damiaparametric Mann
Whitney U test. Al numer i cal results were di

values. P value of 0.05 and less was considered as statistically significant.

Results

28 patients were included in the study. Seven (25%jatients were female and 21 (75%)
were mal e. Patient age median (ME) value was
value was | ower in male patients (55N17; mi n =

max 59), p=0,08. Etiology of liverirchosis was as follows: alcoholic lived disease (N=9; 32.1%),
viral hepatitis C (N=5; 17.9%), viral hepatitis B (N=1; 3.6%), primary biliary cirrhosis (N=1; 3.6%)
and unknown (n=4;14.3%). In the rest of the patients there was combination of severatecausat
factors: viral and alcohol induced liver damage (N=6; 21.4%), and combined noninfectious factors
(N=2; 7.14%). The most common clinical presentation was fever (N=24; 85.7%) and abdominal

pain (N=12; 42.8%). For full spectrum of clinical presentatiamsogab. 1 and tab. 2.

Table 1. Incidence of SBP symptoms in liver cirrhosis patients

SBP synptomes | N %
Fever 24 | 85.7%
Abdominal pain | 12 | 42.8%
Shock 10 | 35.7%
Confusion 9 | 32.4%
Nausea 5 117.8%
Vommiting 3 | 10.7%
Diarhoea 3 | 10.7%
lleus 2 | 7.2%

Majority of patients had coagulopathy of variable degrees (N=25; 89.3%). In 13 (46.3%)
hepatorenal syndr ome was established, but [
mortality rate (p=0.521) (tab. 2)
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Table2. Incidence of decompensated liver crhosis symptoms in SBP patients

DLC syndromes N %
Coagulopathy 25| 89.3%
Hepatorenal syndrome| 13 | 46.4%
Jaundice 12 | 42.8%
Hypersplenism 11| 39.3%
Hepatic encephalopath 9 | 32.1%
Variceal bleeding 8 | 28.6%

From all patient only in 18 (64%) SBP diagnoss proven, but in 10 (36%) it was clinically
suspected. The hospitalization outcome was favorable only in 16 (57%) cases, in the rest of the
cases the outcome was | ethal. Days of hospi't
establishment 35 N 5. 75. Paracentesis was perfor med
(73.7%) with definitive and in 5 (26.3%) with suspected diagnosis of SBP. The list of investigations
performed on peritoneal paracentesis is shown in Fig. 1. Peritonealdltudeovas performed only
in 13 (68.4%) patients and neutrophil count was evaluated only in 8 (42.1). The recommended
minimal amount of testing (both culture and neutrophil count) was performed only in 7 (36.8%) of
all paracentesis samples which accountsdnly 25% of all patients. Culture was positive in 8
cases, where in 6 it was monomicrobial and ih @lymicrobial. The most common isolate was

Staphylococcus aureisl=2).

LDL level
Cytology
Citosis (PMN)

Total protein

Glucose . 1
Albumine [ 1

Figure 1. Tests performed on peritoneal fluid (N=19)

The most common appd antibacterial therapy regimen was combination of metronidazole
and ciprofloxacin (N=13; 46.4%), followed by ceftriaxone (N=7; 25%) and ciprofloxacin as
monotherapy (N=5; 17.9%Rpur at i on of anti bacterial therapy
The estimated incidenad SBP in Clinical Center Gailezers over the period of 20016 is shown

in tab. 3.
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Table3. Incidence of SBP among RECUH Gailezers decompensated liver cirrhosis patients

in 2011-2016.
Year | Incidence per year; % | SPB cases/DLC cases; |
2011 3.6% 5/139
2012| 1.1% 1/91
2013 | 5.7% 5/88
2014 | 7.1% 7/99
2015| 7.3% 6/82
2016 | 8.7% 4/46

Discussion

The aim of our research was to estimate not only SBP incidence in RECUH Gailezers, but
al so evaluate 1 ts0 management t areincluwelino®al y r
study, which explains such a small number of patients (N 28). Even though according to literature
data (Atrauss 2006; Dever 2015) the incidence of SBP in liver cirrhosis patients is high (till 40%)
and it is considered the most commimfiectious complication of liver cirrhosis, the maximal
incidence in our study was only 8,7%. This is consistent with our findings that early paracentesis
was performed in only 67,9% of cases, and minimal recommended tests of ascitic fluid (PMN cell
countand culture) were performed in only 25% of those.

In majority of cases SBP diagnosis was established by exclusion of secondary causes of
peritonitis or other potential sources of infection. There was no strictly determined diagnostic
algorithm, andinedc pati ent various test were perfor meq
and the level of suspiciolh is mentioned in the literature that SBP is not a clinical diagnosis and
this diagnosis always should be confirmed by paracentesis (Dever 20150wTitage of performed
paracenteses procedures could be related to high incidence of coagulopathy (N=25; 89,3%) in
studied population. But, as many authors note, diagnostic paracentesis should be performed even in
presence of coagulopathy, as rates of daration are low even in patients with INR as high as 8.7
and platelet count as low as @90 (Dever 2015; Anastasios Koulaouzidis 2009). Several patients
from our study refused to undergo the procedure however.

Peritoneal fluid culture was positive only46.2% (N=6) of cases from all performed cultures
(N=13). This number is similar to numbers, mentioned in literature (Dever 2015; Alaniz 2009). The
peritoneal fluid for culture in Cinical Cent
with direct specimen inoculation into blood bottle cultures; usually the specimen is transferred to
laboratory first, which might influence the culture results (Alaniz 2009). The urine reagent strip test
is not performed in Clinical Center Gailezers. All thesedi@ccould contribute to low incidence of
SBP.

The high index of suspicion as well as routinely performed early paracenhtesis would lead to

an increase in numbers of SBP diagnoses as well as to reduced mortality from this condition.
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The most common apptietherapy regimes (ciprofloxacin and metronidazole or ceftriaxone)
were not the first line recommended regimes by existing SBP management guidelines (EASL
2010).

Conclusions

1. Incidence of SBP in liver cirrhosis patients was lower than anticipated, buuthbers of
established SBP diagnoses tend to increase.

2. Currently, full recommended diagnostic evaluation for SBP is performed in only 25% of
patients.

3. The tactics of establishment of SBP diagnosis are not strictly determined and we conclude that
a unifom diagnostic algorithm is required.
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Abstract

Key words Silent sinus syndrome, enophthalmos, hypoglobus, maxillary sinus

Introduction : Silent sinus syndrome is a rare condition, chara&erlzy spontaneous enophthalmos, hypoglobus in
association with obstruction of the ostiomeatal complex (OMC) in absence of any signs of sinonasal disease. Negative
pressure due to obstruction of OMC is assumed to cause a gradual collapse of maxilla(Sugsulting in
contraction of MS and deformity of orbital wall. Computed tomography (CT) is optimal imaging modality. The
definitive treatment is surgical.

Case description A 25yearold male presented at the Ophthalmology Emergency room with consplai light

di scomfort, smal | Ssubcutaneous hematoma under the | eft
suddenly at the waking up. Vision with best correction was 1.0, intraocular pressure was within normal limits. Light
conjundival irritation and fultblooded vessels were found in the lower vault of conjunctiva. Lower eyelid fold was
vastly deeper than in the other eye. CT was performed and deformity of left MS with pathological content and bone
defect in the uppemedial and psterior MS wall was found. Patient rejected further evaluation and treatment.

Conclusions Due to unconcerned attention to personal health condition patient did not proceed evaluation nor did
receive treatment. It is predictable, that patient will seekioal care repeatedly if life quality deteriorating complaints

join.

Kopsavilkums

At sl UKy Uirsddi bl akusdobuma sindroms, enoftalms, hipoglobu
levads Kl usU bl akusdobuma sindroms ir ré&tUsisaUwakImugurlipa
l eju, kas saistota ar ostiomeatUl U kompleksa obstrukci
kompl eksa obstrukcija rada negatQvu spiedienu, sickass i zr
deformUciju. OptimUla diagnostikas metode ir datortomo
ir girurgiska terapija. ‘ )

GadQgj uma :amrbakgadus vecs vorietis vUrsUs Oftal moudogi]ja
kreisU acg, nelielu zemUdas hematomu zem kreisUs acs

l zmek!l Uj ot pacientu, redzes asums ar korekciju 1.0, i
viegli kaisiing@t a,aspinlsvadi konjunktovas apakgUjU0O velvU.
otrU pusU. DatortomogrUfijUO vizualizU patologisku krei
mugurUj 0O sienU0. Rasi éztmekatlgainals umotedlapPpij as.

SecinUj Nmkritiskas subjektovUs attieksmes dUN pacient
Paredzams, ka pacients varUtu atkUrtoti vUrsti@so@ds m
sidzogbas

Introduction

Silent sinus syndrome is a rare condition, which is characterized by spontaneous
enophthalmos or posterior displacement of the eyeball within the orbit and hypogldbwsward
displacement of the eyeball, that results icidhasymmetry (Lal, Stankiewic2015). Silent sinus
syndrome is associated with obstruction of the ostiomeatal complex in the absence of any signs or
symptoms of inflammatory sinonasal disease (Gomeal 2014). Ostiomeatal complex is a

functional unitwhich represents pathway for ventilation and drainage of maxillary sinus, frontal
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sinus and ethmoidal air cells (Standring 2016). Specific anatomic boundaries of ostiomeatal
complex are not defined, but it refers to structures placed between medial wdbitahd middle
turbinatei ostia of maxillary sinus, frontal sinus and anterior ethmoidal cells, uncinate process,
semilunar hiatus and ethmoid infundibulum (Seinal. 2011).

Negative pressure within maxillary sinus due to obstruction of ostiomeatgblexons
assumed to cause a gradual collapse of the maxillary sinus, resulting in contraction of maxillary
sinus, deformity of orbital wall and increased orbital volume (Goswek 2014).

Maxillary sinuses are pyrantishaped paranasal sinuses, whichlacated within maxillary
bones. The roof of the maxillary sinus is also orbital floor (Drekeal 2015), The air from
maxillary sinus is resorbed in the presence of obstruction of ostiomeatal complex. That results in
formation of negative pressure withine maxillary sinus, which incites deformation of maxillary
sinus by curving inwards of maxillary walls (Coleth al. 2011). Since upper maxillary wall is
shared with orbit, deformation of it and contraction of maxillary sinus is followed by increase in
orbital volume. Given that, coherent displacement of eyeball ensues. Because of periorbital swelling
after collapse of maxillary sinus wall, enopthalmos and hypoglobus may not appear promptly. The
degree of enopthalmos correlates with orbital volume ratmii&ang, Gu 2016).

Possibly, the first case of maxillary sinus opacification and atelectasis was reported by
Montgomery in 1964. As a syndrome, Silent sinus syndrome was firstly described in 1994 by
Soparkaret al, when clinical and pathological feataref Silent sinus syndrome were characterized
(Ferroet al.2016).

Computed tomography is optimal imaging modality when Silent sinus syndrome is suspected.
Computed tomography reveals hypoplastic opacified maxillary sinus with internally retracted antral
walls. Also, caudal displacement of orbit contents is found due to depression of orbital floor
(Gomezet al. 2014).

The treatment of Silent sinus syndrome requires multidisciplinary approach. Definitive
treatment for Silent sinus syndrome is always sutgidze first objective of surgical treatment is to
provide appropriate aeration of maxillary sinus by establishing a drainage route. Ventilation is
restored by removal of obstruction and enlarging the antral ostia. When the drainage route is
created, no dasequent volume loss ensues (Cardesial. 2013). The second objective is to renew
the structure of orbit, to restore position of the globe. There are reporteexparsion of orbital
floor with some improvement of malposition of globe in patients Wwad undergone endoscopic
sinus surgery alone, but improvement seldom corresponds to state before the disease (Korn 2017).
Case presentation

A 25yearold Caucasian male, with no known allergies or significant respiratory medical

history, presented at thepBthalmology Emergency room with complaints of light discomfort,
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smal | subcutaneous hematoma under the |l eft ey
slight vision blurring in the left eye. Complaints occurred suddenly at the waking upsded for

two days until patient sought medical advice. There was neither improvement nor worsening of the
complaints in those two days.

Patient had myopia in both eyes and astigmatism in the left eye. Vision in the right eye was
0.3 without correction ah1.0 corrected with 1.25 diopters of myopia. Vision in the left eye was 0.3
without correction and 1.0, corrected with 1.0 diopters of myopia and with 1.0 diopters of
astigmatism at an angle of 175 degr&ésion acuity was tested using the LogMAR chart.

Intraocular pressure was within normal limits. Intraocular pressure in the right eye was 12.3
mmHg and 11.7 mmHg in the left eye. Intraocular pressure was detected using rebound tonometry
(Icare device).

On physical examination eye gaps were symmeteft lower eyelid fold was vastly deeper
than in the right eye (fig. 1). Left eye was 18 prism diopters (Pd) exotropic. Right pupil light reflex
was central, but left pupil light reflex was located by the inner pupil margin.

Eye movements were normal anapainful in all positions of the gaze. The left upper eyelid

was slightly restricted in the downgaze (fig. 2).

Lei kartebds personal

Figure 2.Restriction of the left upper eyelid in the downgaze
(Evi t a Lseearsoralratchivé)

The ability of convergence was normal. Pupils were round and symmetric, reaction to light
was normal. Color vision was normal in both eyes. Color vision was tested using the Ishihara color
plates.
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Biomicroscopic exanmation was performed in both eyes. Light conjunctival irritation and
full-blooded vessels were found in the lower vault of conjunctiva in the left eye. There were not any
signs of irritation in the right eye. Corneas both, in the right eye and in theyiefivere smooth

and glossy. The depth of anterior chambers was symmetrical and normal in both eyes. Contents of

anterior chambers were clear in both eyes. There were no pathological changes found in irises.

Lenses were transparent, with no opacities.

Pupls were dilated with Tropicamidum 5 mg/ml (Mydriacil 5 mg/ml) eye drops to evaluate
the corpus vitreumandfundus oculi There were no pathological changesanpus vitreunfound
after dilatation of pupils. Ifiundus oculiexamination, optic nerve headgre yelloworange, with
clear margins. Cuo-disc ratio was symmetric in both eyes and about 0.3. Neuroretinal rim was
marked in all quadrants of the optic nerve head, having its thickest portion inferiorly, then
superiorly, then nasally, with the thirsteportion being temporally. There were no pathological
changes in macula or periphery of retina. Blood vessels were usually filled and with usual caliber,
course and convolution.

Computed tomography was performed to assess orbit and paranasal sinusesativet of
the left maxillary sinus with bone defects in the uppedial and posterior antral walls was found
(fig. 3). Computed tomography also demonstrated pathologic content with air inclusions within the
left maxillary sinus, either blood or pus (fig). Coronal scan showed increased orbital volume on
the left side (fig. 5). Mucosal thickening of the left frontal sinus and left sphenoidal sinus and
content in ethmoidal air cells were also found as well as hyperplastic mucosa in the right maxillary
sinus.

Both eye globes were symmetric with preserved contours. Trapped air was found in
peribulbar space of the left eye.

Figure 3.Deformation of left maxillary sinus walls (Archive of Department of Diagnostic
Radi ol ogy, Clinical aEasG@linicakUnideBityHespital) e ki 0,

a7
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Figure 4.Pathologic content within left maxillary sinus (Archive of Department of Diagnostic
Radi ol ogy, Clinical Ce@linicabUnifieBityHespital) e ki 0, R

i

Figure 5.Increase in left orbital volume (Archive of Department of Diagnostic Radiology,
Clinical Centr e MhtElinikagUnivarsaykHospital) Ri ga Eas

Discussion

The prevalence of Silent sinus syndrome is unknown, therefor it is difficult to evaluate the
role of gender and age. In masports occurrence of the Silent sinus syndrome is described in adult
patients. However, some cases of children patients have also been reported (Chang, Truong 2014).
In case series reported by Bal@amiget al.(2011) patients age ranged from 14 toy@ars with the
average age of 40.6 years. Case series of patients age ranging from 11 to 70 years with the average
age of 43.1 years have been reported by Wisd. (2007). The youngest patient of the Silent sinus
syndrome described in literature is aygold (Chang, Truong 2014).

Pathophysiology for chronic maxillary atelectasis due to symptomatic sinonasal disease and
Silent sinus syndrome is shared. Nevertheless, when patients present with symptomatic

rhinosinusitis, contraction of maxillary sinus usually diagnosed timely due to complaints of
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congestion, sinus headache or facial pain. Asymptomatic patients are usually related to the Silent
sinus syndrome (Gomex al. 2014).

Enopthalmos and hypoglobus are not pathognomic signs of the Silent yimlierse. The
diagnosis is based on clinical suspicion and is affirmed by means of radiological imagiranpal
and axial computed tomography scans of paranasal sinuses and orbit. Other possible explanations
such as chronic rhinosinusitis, facial traurpagvious sinonasal surgery should be ruled out to
confirm the diagnosis of the Silent sinus syndrome (Eliral. 2004).

To treat the obstruction of the ostiomeatal complex and restore ventilation of the sinus,
functional endoscopic sinus surgery is parfed but opinions for management of the enopthalmos
differ (Sesennat al 2010). There are some reports of spontaneous retraction of orbital floor and
natural resolution of enopthalmos after functional endoscopic sinus suignger Meeeet al
2001).

To elucidate endoscopic sinus surgery effect on the postoperative size of affected sinus,
Chang and Truong (2014) measured and analyzed height and width of maxillary sinuses. Before
surgery height and width of the affected sinus was 61% and 48% of coulespaizes of the
normal sinus. After maxillary antrostomy the height and width of the hypoplastic maxillary sinus
increased to 77% and 58% respectively (Chang, Truong 2014). However, most reports suggest that
both, sinus surgery and orbital reconstructeme necessary. The reconstruction of orbital floor may
be performed as a singdtage operation, as well as doubtage operation, where reconstruction of
orbital floor follows sinus surgery after two mon{l@esennat al.2010).

Uncinectomy may be pirmed in diverse ways. Maxillary sinus ostium seeker is introduced
just behind the uncinate process, to relocate the free edge anteriorly and outwardly bewaring of
injury of lamina papyracea. Then the uncinate process is removed irppiidashion. Afte
removal of the uncinate process, natural maxillary ostium is identified and subsequently enlarged to
complete maxillary antrostomy (Let al.2015).

Treatment of eye globe displacement is achieved by replenishing orbit with implants likewise
managemenbf fractures of orbital wall. Surgical correction of orbital floor deformity may be
performed with multiform biomaterials (Sesergtaal. 2010). Implants including autologous bone,
porous polyethylene, hydroxyapatite, and titanium mesh are available giah@017).A lateral
canthotomy and inferior cantholysis promotes broad exposure of the orbital wall when combined
with the transconjunctival incision. Lateral canthotomy and inferior cantholysis may not be
necessary for patients with laxity of the laoweyelid. The dissection is continued in a preseptal
plane to expose the arcus marginalis. Further inferior obligue muscle is disinserted, and after

elevation of the periosteum, orbital floor is assessedimpi@nt is placed in the subperiosteal
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plane. Ransertion of inferior oblique muscle follows, conjunctiva and lateral canthal closure is
performed (Korret al. 2017).
Conclusion

In this article, clinical and radiological findings of the Silent sinus syndrome have been
reviewed. Silent sinus syndrome & rare condition, which is characterized by spontaneous
enophthalmos and hypoglobus, and resultant facial asymmetry. In most cases patients present at
Ophthalmology departments, because of facial (ocular) asymmetry and with no symptoms
corresponding sinosal disease, as it was described in this clinical case. In some cases, patients can
also seek medical advice at Otorhinolaryngology department. Silent sinus syndrome should be
differentiated from chronic rhinosinusitis, also previous surgery or faciainaahould be ruled
out. Diagnosis of this condition is based on clinical suspicion, but confirmation with computed
tomography imaging is indispensable. The definitive treatment for Silent sinus syndrome is
surgical.

Unfortunately, due to unconcerned atien to personal health condition aforementioned
patient did not proceed evaluation nor did receive treatment. It is predictable, that patient will seek
medical help repeatedly, when the symptoms will worsen or complications, for example diplopia,

will joi n.
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Abstract

Key worda: Magnetic Resonance Urography, CHEW®RU, Congenital Anomalies of the Kidneys and Urinary tract
Introduction: Congenital anomalies of kidney and urinary tract (CAKUT) accounts for up to 40% of pediatric end
stage renal disease. Functional magnetic resmnenaging (MRU) is one of the precise method detecting CAKUT.

Aim: To assess Intenater Reliability (IRR) between two evaluators in newly implemented kidney function software
CHORf MRU i n Childrends Clinical Un i logeal abnotmglitidd.o s pi t al |, an
Materials and Methods: 29 paediatric patients with hydronephrosis (HN) who underwent MRU were included. Patient
age, gender, renal pelvis diameter (RPD), parenchymal thickness (PT), diameter of ureters (DU), grade of HN were
recorded Measurments of renal and calyceal transit time and differential renal function were performed by two
evaluators using CHOMMRU. IRR was assessed using Interclass Correlation Coefficient (ICC).

Results: Grades of HN were assessed as |, Ill and IV gradeigg 3.4%, 51.7%, 44.8%, respectively. Bilateral,
unilateral right and left kidney pathology detected in 17.2%, 24.1%, 58.6%, respectively. Morphological diagnoses
detected: UPJ and UVJ obstruction, duplex collecting system, kidney rotation anomaiseshbe kidney, cystic
anomalies. The mean RPD was 2.19 cm; mean dilatated DU=1.54 cm; mean PH=0.42 cm. ICC results were detect close
to value 1 in all measurements (0:86,87), p < 0,05.

Conclusions: MRU provides high quality morphological and functiomakessment in paediatric uroradiology without
ionizing radiation. CHORMRU measurements can be safely performed by evaluators with various experiences in
radiology.

Kopsavilkums - ) )
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no jonizUjogUf MRErmpttmde CHOPti kt drogi pielietota vOUr

Introdu ction

Congenital anomalies of kidney and urinary tract (CAKUT) is a group of structural
malformations that result from defects in their morphogenesis. CAKUT include pelviureteric
junction obstruction (PUJO), ureterovesical junction obstruction (UVJO),iaystic dysplastic
kidneys, single kidneys, vesicoureteric reflux and duplex systems (Mantan 2013). These anomalies
cause obstructive uropathy which is blockage of urine drainage from the kidney, ureter, or bladder,
localising in any level of urinary traciThe appearance of dilated or enlarged renal pelvis and

52



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

calyces is called hydronephrosis (HN), which is a symptom of obstructive uropathy (Mujoomdar
2017).As a result of the blockage, urine backs up into the kidneys, causing dilatation of the ureter,
remal pelvis, and renal calyces, that can damage the kidney if not diagnosed and treated properly.
CAKUT contributes to chronic kidney disease in approximately 48 % of pediatric patients,
which is irreversible kidney damage that can further progresadstage renal disease (Mantan
2013). There is also a higher risk developing chronic and recurrent urinary tract infection (Masnata
2015).

CAKUT is also one of the main reasons of -atage renal disease (ESRD), accounting for up
to 40% of all enestage real disease cases in children (Masnata 2015). ESRD is a devastating
disorder associated with need for renal dialysis and renal replacement therapy and predispose an
individual to hypertension, impaired growth and cardiovascular disease, increasing excessiv
mortality and cardiovascular morbidity (Harambat 2011).

Detection of HN and kidney abnormalities requires appropriate and reliable imaging method.
Nowadays there are many methods for detecting kidney and urinary tract pathologies, for example,
ultrasoundrenal scintigraphy, voiding cystourethrography and intravenous urography, but everyone
of these methods have some limitations. Ultrasoisdhn operatedependant methodwith
sometimes difficult visualization of the emtleter and method cannot visualimonrdilated ureter.
Intravenous urography (IVU) predispose patient to the risk of contrast medium nephropathy and
there is ionizing radiation used in IVU. Renal scintigraphy provides kidney functional analysis but
presents with poor anatomical resolutianvasiveness and requires radiation exposure. Voiding
cystourethrography is invasive and can be only helpful in vesicoeretherl reflux detecting
(Hadjidekov 2011; Darge 2010).

Magnetic resonance urograpisya highly advanced imaging modality of the unn&act in
children, providing detailed visualization of varous morphologic abnormalities that are difficult to
identify or fully evaluate by other imaging modalitigs, addition itis nonionizing and non
invasive method (Jones 2011). MRU is also wohitevmethod for early diagnosis of kidney and
urinary tract pathologiesevaluation of renal tumorsas well as for operative planning and
postoperative assessment (Dickerson 20b5ddition to the morphological imaging, MRU can be

used to quantify theenal function, using postcontrast MR urography sequences and appropriate

software, for example, CHGIMRU ( Chi | dr ends Hospital of Phi
urography)
CHORf MRU i s a softwar e, devel oped i n pedi a

Hogpital of Philadelphia by authors Dmitry Khrichenko and Kassa Darge, first time presented at the
Annual Meeting of the Society of Pediatric Radiology (SPR), 2009 (Khrichenko 2009). -CHOP

fMRU offers estimation of different kidney quantitative parametersh & renal and calyceal
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transit times (RTT, CTT), differential renal function based on two methbdsed on the amount
(volume) of enhancing renal parenchyma bilaterally (vDRF) and based on glomerular filtration of
contrast material from the blood (P&tlanethod, pDRF). Quantitative parameters are useful in
clinical work, particullary in pediatric urology, e.g. renal transit time shows potential acute kidney
injury if the calyceal transit time is delayed asymmetrically. Renal transit time shows if $here i
urinary tract system obstruction, e.g. system is obstructed and decompensated if the RTT is > 490
seconds, there is compensated system obstruction if the RTT is betweed 235, ifthe transit

time is less tha@45s, thesystemis considered nonobrsicted. Assessetifferential renal function

is the most basic and important functional ability of MR urography, showing split renal function
based on the generated Patlak numbers (a potential indicator of the glomerular filtration rate (GFR))
(Dickerson 215).

CHORfMRU requires manual segmentation of aorta and parenchyma of both kidneys
(detecting pDRF and vDRF), as well as manual locating of slice when contrast is first clearly visible
in the collecting system (detecting CTT) and locating of slice vebetrast is first clearly visible in
the ureter below the kidney (detecting RTT). Despite some manual procedures, method is
characterized as usétendly, fast method, which is easily operated by the average radiologist or
MR technician at the same timeropiding comprehensive automated functional analysis
(Khrichenko 2009).

Functional MR urography (fMRU) provides comprehensive functional data that can be
subject to variability. To interpret the results of newly implemented method &M@P in
clinical wol, it is crucial to know interater variability of the quantitative kidney functional
parameters.

Aim of the study

To assess inteater reliability (IRR) between two evaluators in newly implemented kidney
function software CHOP MRU i n Chi |ldJniemsiy Hospgitdl,i andi detact kidney
morphological abnormalities.

Materials and methods

In this retrospective study 29 patients with previous diagnosed hydronephrosis who
underwent magnetic resonance urography (MRU) June 20I@&nuary 2017 were incled.
Inclusion criteria were patient who had MRU examination done and postcontral$tSEfjuence
was appropriate for CHOMRU analysis. We excluded patients after nephrectomy, patients with
nonassessable function in CHOMRU due to kidney trauma, inappoate TtW sequence and
those whom contrast medium was not detected even in delayed postcontrast images.

MR urography images were obtained using a combination of two basic approeddies

hydrography and postcontrast MR urograpifRU exams were performday 1.5T MRI system.
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MR hydrography included imaging using different-Wighted pulse sequences, e.g. coronal and

sagittal fast spin echo (FSE), axial and coronalnegolution T2W fat-saturatediwo-dimensional

(2D) FSE, and thredimensional (3D) FSEequences. MR urography images used to create 3D

reconstructions, including MIP (Maximum Intensity Projections) and volume rendered images.

Postcontrast MR was performed after the administration of intravenous gadeliaged contrast

material and corongostcontrast dynamic RV fat-saturated and delayed -W¥ fat-saturated axial

sequence with MIP reconstructions were accomplished.

Clinical case with renal dystopia on coronal-WW2image (Figure A) and clinical case with
megaureter on coronal T image (Figure B) are shown impicture 1. Maximumintensity
projection image is shown on picture 2, C figure, duplex system of the left kidney-@hiifiage
is shown orpicture 2, D figure.

Patient preparation before examination included:

- Intravenous hydratonusng Ri nger 6s solution as stated i
the first 10 kg of patientdés weight; 2 ml / k
for each kg above 20 kg patientdés wewaght .
peformed at a dose of 10 ml/kg

- Furosemide treatment (0.5 mg/kg, up to 20 mg; administered before or during MR
urography)

- Insertion of a Foley catheter is in the urinary bladder

- Sedation or general anesthesia (all children under 7 years).

After MR urography has been performed, intravenous gadolHiiased contrast medium

(Omniscan)was used of a standard dosédf mmol/kgwith a power injector at a speed setting no

greater than 0.25 ml/s.

Figure A.Renal dystopiaon coronal T2-W image Figure B. Megaureter on coronal T2-W image

Picture 1 Figures A and B
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Figure C. Healthy right kidney, FigureD. Duplex system ofthe left
coronal volume MIPimage kidney on coronal T2-Wimage

Picture 2 Figures C and D

Functional analysis with CHOMMRU software was performed. Quantitative parameters as
Calyceal Transit Time (CTT), Renal Transit Time (RTT), Volumetric Differential Renal Function
(vDRF) and Patlak Differential Renal Function (pDRF) were measured bgwalaators a board
certified radiologist and thé"6/ear medicine student using CH@RRU software.

Inter-Rater Reliabilty (IRR) for CTT, RTT, pDRF and VDRF was assessed using Interclass
Correlation Coefficient (ICC) with ClI of 95%, p value < 0.05 waensidered statistically
significant. ICC values were evaluated tymmonlycited cutoffs for qualitative ratings of IRR
agreement with IRR being poor for ICC values less than 0.40, fair for values between 0.40 and 0.59,
good for values between 0.60 and4).and excellent for values between 0.75 and 1.0 (Hallgren,
2012).

Demographical patient data (age, gender) were assessed, as well as morphological parameters
of kideny and urinary tract anteroposterior renal pelvis diameter (RPD), parenchymal thickness
(PT), diameter of ureters (DU), grade of hydronephrosis were recorded.

Grade of hydronephrosis (HN) was assessed using Society for Fetal Urology (SFU)
classification, wherén grade Qthere is no dilatation of the renal pelvis or calycegyrade 1(mild
HN), dilatation of therenal pelvisis seen without dilatation of the calyces and there is no
parenchymal atrophy seen in the imagegidade 2(mild HN) dilatation of the renal pelvis (mild)
and calyces (pelvicalyceal pattern is retained) is seen with no parenchymal atrogngdén3
(moderate HN), moderate dilatation of the renal pelvis and calyces, also blunting of fornices and
flattening of papillae and mild cortical thinning is seen. ladg 4 (severe HN), gross dilatation of
the renal pelvis and calyces, which appear ballooned, loss of borders between the renal pelvis and

calyces, as well as renal atrophy is seen as cortical thinning (Keays 2008).
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Results

The study included twenty boysié nine girls with median age of 1 year 1 month (range 25
daysi 17 years)Among all the patients, I, Ill and IV grade of hydronephrosis were assessed, being
3.4%, 51.7%, 44.8%, respectively. Grade Il of hydronephrosis was not detected. Bilateral HN
deteced in 17.2%, unilateral on the right and unilateral on the left sid24.1%, 58.6%,
respectively. There were different morphological diagnoses detected in this study: ureteropelvic
junction obstruction (8 cases), ureterovesical junction obstructionyglgxdcollecting system (4),
kidney rotation anomalies (2), horseshoe kidney (4), cystic anomalies (2).

Analyzing structural parameters of kidney and urinary tract, renal pelvis afjestarior
diameter was measured in 35 segments, being dilated (meBn=R2.19 cm) in 33 (94.3 %)
segments. I n two segments (5.7 %) RPD was def
Thirty-six segments of ureters were analyzed, in 16 segments (44.4 %) there were dilatation of
ureters found with mean DU of 1.54 tm 20 segments (55.6 %) there was no dilatation of ureters
with mean diameter < 0.5 cm. Parenchymal thickness was measured in 36 segments, 31 (86.1 %)
segment was thickened (mean size of PT was 0.42 cm), 5 segments (13.9 %) were defined ar
Ar et ai bheing0.7P rcin thick.

Summarising two evalwuatorsdé results of fun
showed great Intemater Reliability (IRR) for all measured parameter€TT, RTT, pDRF and
vDRF with good and excellent values of ICC (0i60.97) with high 95% CI, shown in Table 1.

Tablell RR showing great agreement being Ag
based on ICC values (0.67.97)

Interclass Correlation Coefficient

0,9
0,8
0,7
0,6
0,5
0,4
0,3
0,2
0,1

ICC value

Right | Left Right | Left Right | Left Right | Left
Kidney | Kidney | Kidney | Kidney | Kidney | Kidney | Kidney | Kidney
cTT cTT RTT RTT vDRF | vDRF | pDRF | pDRF

MICC| 0,95 0,87 0,91 0,97 0,95 0,94 0,67 0,94
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Discussion

Functional magnetic resonance urography is a valuable imaging ityoftal assessing
disorders of the pediatric urinary tract, including evaluation of the kidney functional parameters,
using CHOPfMRU. As the method is based on manual segmentation and localizing slices for CTT
and RTT detection obtained data can be sabjed to variability. In this study, as the method is
newly implementeda board certified radiologist (the only specialist of this method in clinic)
trained the 8 year medicine student in performing measurements in GHUBRJ software that
could partly nake an impact on high ICC values (close to value 1) and could explain great inter
rater reliability agreement.

Due to abovenmentioned facts, it would be important to organize practical classes together
with board specialized radiologists who have expegersing this method.

There are many grading systems for classification of hydronephrosis nowadays, e.g. Society
for Fetal Urology (SFU), Urinary Tract Dilatation (UTD) classification and others. Grading
hydronephrosis is requisite for further therapy eatiun and management of the disease (surgery
planning, need for another examination). SFU classification, which was used in this study, is based
on two parameters: urinary tract dilatation and parenchymal thickness. Many authors claim SFU
classification de to only 2 parametrs but it is still the most popular postnatal classification used for
HN grading; there are some limitations of this classification: it is difficult to distinguish between
segmental and diffuse parenchymal thinning (e.g. upper poleqgbsyrea is retained, lower pole
parenchyma is thinner), also the difference between grade Il and grade IV HN is not evident.
Urinary Tract Dilatation classification is based on six parameters: APD of the renal pelvis, urinary
tract dilatation, parenchymahitkness, parenchymal appearance, ureteral status and bladder status;
in addition it is said that the UTD classification is valid in predicting surgical intervention, and
dilatated ureter as a risk factor provides a preference to SFU classification (Faidf)dAs there
are some limitations of SFU classification, UTD classification could be potentially preferable.
Conclusions

MRU provides detailed information according to kidney and urinary tract morphologic
pathologies, it is noionizing method which i®ne of the most significant advantages in pediatric
urology. CHORPfMRU method provides with accurately kidney functional quantitative parameters
which are useful in treatment planning. Functional magnetic resonance can offer comprehensive
evaluation infomation in one examinatiorthat would otherwise require multiple other imaging
tests.

As grade Ill and grade IV hydronephrosis were the most common grades, there is obvious

necessity for early evaluation of these pathologies thus preventing complicdtiGAKOT such

58



DAUGAVPI LS UNI VERSTARPATEAUTI SKES ZI NETNI SKE PROCEEDINGS OF
RAKSTU KRE. THE 59" INTERNATIONAL SCIENTIFIC CONFERENCE OF DAUGAVPILS UNIVERSITY

as chronic kidney disease and atdge renal disease. Society for Fetal Urology could be not the
most preferable tool for grading of hydronephrosis.

All assessed Interclass Correlation Coefficient results were close to value of 1, shoatng gre
inter-rater realibility (IRR) and conclusion can be made @AORfMRU software can be safely

performed by evaluators with various experience in radiology.
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Abstract

Coagulation tests and their correlation with postoperative bleeding that requires a reoperation

in cardiac surgery

Key words: Cardiac surgery, cardiopulmonary bypass, reoperation, INR, activated partial thromboplastin time,
prothrombin index
Introduction: Bleeding is a common cause for early reoperation in @ardurgery with cardiopulmonary bypass
(CPB). Increased postoperative bleeding is associated with more complications and higher morbidity.
Aims: The aim of the study was to retrospectively analyse patient histories and identify if there was a correlation
between blood loss intensity in early reoperated patients and platelet count (PLT), activated partial thromboplastin time
(APTL), INR, fibrinogen (Fb), prothrombin index (P1), antithrombin 11l (AT IlI), activated clotting time (ACT), before
or after cardia surgery with cardiopulmonary bypass.
Materials and methods: The materials used in this work were 46 cardiac surgery patient histories from the medical
archives of a Clinical University Hospital. All operations were performed with a sternotomy approdch a
cardiopulmonary bypass. All patients were reoperated within 24 hours of the primary surgery. The coagulation tests
under analysis were platelets, activated partial thromboplastin time, fibrinogen, prothrombin index, INR, antithrombin
I, the activatedclotting time. The period covered in this study was from JanuaB015 until December 312016.
The study was done retrospectivly. The data was compiled MBargsoft Exceland analysed IBM Statistical Package
for the Social Scienc&s(SPSS) 22nd
Reallts: From the coagulation tests, correlation was observed in APTT prior to surgery (p=0.05), prothrombin index
after surgery (p=0.044) and activated clotting time after surgery (p=0.025).
Conclusions: The coagulation tests that correlated with postoperdilood loss intensity, that is great enough to
warrant a reoperation were APTT before and after the first surgery, and postsurgical prothrombin index and activated
clotting time after surgery.

Kopsavilkums
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tika veikts retrospekt QMicrosoft Exeel bue t a pakBipBeageteal Paclge forathev e i k t
Social Sciences (SPSS) 22 E_ ‘ )
RezulNdtapl T kotajiem oagul Ucijakttedtakesm parel Ubtaja
pirms oper Up=0.p3amsr crterzwrhttqanbld ionpdeprkBcsiOjd4ats) ,( kUeaUdam&d i vait k
operUcijas (p= 0.025). )
SecinUfaiamgul Uci jas testi, kas korel U ar pUcoperUci_jas
UrstUganai plelletotu reoperUciju bijaaipks men op8c Uoipje
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