
  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
326 

 

  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
327 

 

INTERNATIONAL JOURNAL 

 

 

 

 

 

 

 

SCIENTIFIC PAPERS 

VOL. 63.4 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

March, 2024



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
328 

  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
329 

INSTITUTE OF KNOWLEDGE MANAGEMENT 

SKOPJE 

 
 

 

 

 

 

 

 KNOWLEDGE 
International Journal Scientific Papers Vol. 63.4 

 

 

 

ADVISORY BOARD 

 

Vlado Kambovski PhD, Robert Dimitrovski PhD, Siniša Zarić PhD, Maria Kavdanska PhD, Mirjana 

Borota – Popovska PhD, Veselin Videv PhD, Ivo Zupanovic PhD, Savo Ashtalkoski PhD, Zivota 

Radosavljević PhD, Laste Spasovski PhD, Mersad Mujevic PhD, Milka Zdravkovska PhD, Drago 

Cvijanovic PhD, Predrag Trajković PhD, Lazar Stosic  PhD, Krasimira Staneva PhD, Nebojsha Pavlović 

PhD, Daniela Todorova PhD, Lisen Bashkurti PhD, Zoran Srzentić PhD, Itska Derijan PhD, Sinisa Opic 

PhD, Marija Kostic PhD 

 

 

Print: GRAFOPROM – Bitola 

 

 

Editor: IKM – Skopje 

 

 

Editor in chief 

Robert Dimitrovski, PhD 

 

 

KNOWLEDGE - International Journal Scientific Papers Vol. 63.4 

 

 

 

ISSN 1857-923X      (for e-version) 

ISSN 2545 – 4439    (for printed version)  
  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
330 

  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
331 

INTERNATIONAL EDITORIAL BOARD 

 
President: Academic Prof. Vlado Kambovski PhD, Skopje (N. Macedonia) 

 

Vice presidents:  
Prof. Robert Dimitrovski PhD, Institute of Knowledge Management, Skopje (N. Macedonia) 

Prof. Sinisa Zaric, PhD, Faculty of Economics, University of Belgrade, Belgrade (Serbia) 

Prof. Mersad Mujevic PhD, Public Procurement Administration of Montenegro (Montenegro) 

Prof. Tihomir Domazet PhD, President of the Croatian Institute for Finance and Accounting, Zagreb 

(Croatia) 

  

Members: 

 Prof. Azra Adjajlic – Dedovic PhD, Faculty of criminology and security, Sarajevo (Bosnia & 

Herzegovina) 

 Prof. Aleksandar Korablev PhD, Faculty of economy and management, Saint Petrsburg State 

Forest Technical University, Saint Petrsburg (Russian Federation) 

 Prof. Anita Trajkovska PhD, Rochester University (USA) 

 Prof. Aziz Pollozhani PhD, Rector, University Mother Teresa, Skopje (N.Macedonia) 

 Prof. Anka Trajkovska-Petkoska PhD, UKLO, Faculty of technology and technical sciences, 

Bitola (N. Macedonia) 

 Prof. Aneta Mijoska PhD, Faculty of Dentistry, University “St. Cyril and Methodius”, 

Skopje (N. Macedonia) 

 Prof. Alisabri Sabani PhD, Faculty of criminology and security, Sarajevo (Bosnia & 

Herzegovina) 

 Prof. Artan Nimani PhD, Rector, University of Gjakova “Fehmi Agani” (Kosovo) 

 Prof. Ahmad Zakeri PhD, University of Wolverhampton, (United Kingdom) 

 Prof. Ana Dzumalieva PhD, South-West University “Neofit Rilski”, Blagoevgrad (Bulgaria) 

 Prof. Ali Hajro, PhD, Military Academy “Mihailo Apostolski”, Skopje (N. Macedonia)  

 Prof. Branko Sotirov PhD, University of Rousse, Rousse (Bulgaria) 

 Prof. Branko Boshkovic, PhD, College of Sports and Health, Belgrade (Serbia) 

 Prof. Branimir Kampl PhD, Institute SANO, Zagreb (Croatia) 

 Prof. Branislav Simonovic PhD, Faculty of Law, Kragujevac (Serbia) 

Prof. Bistra Angelovska, Faculty of Medicine, University “Goce Delcev”, Shtip (N.Macedonia) 

 Prof. Cezar Birzea, PhD, National School for Political and Administrative Studies, Bucharest 

(Romania) 

 Prof. Cvetko Andreevski, Faculty of Tourism, UKLO, Bitola (N.Macedonia) 

 Prof. Drago Cvijanovic, PhD, Faculty of Hotel Management and Tourism, University of 

Kragujevac, Vrnjacka Banja (Serbia)  

 Prof. Dusan Ristic, PhD Emeritus, College of professional studies in Management and Business 

Communication, Novi Sad (Serbia) 

 Prof. Darijo Jerkovic PhD, Faculty of Business Economy, University “Vitez”, (Bosnia & 

Herzegovina) 

 Prof. Daniela Todorova PhD, “Todor Kableshkov” University of Transport, Sofia (Bulgaria)  

 Prof. Dragan Kokovic PhD, University of Novi Sad, Novi Sad (Serbia) 

 Prof. Dragan Marinkovic PhD, High health – sanitary school for professional studies, 

Belgrade (Serbia) 

 Prof. Itska Mihaylova Derijan PhD, University Neofit Rilski, Faculty of pedagogy, 

Blagoevgrad (Bulgaria) 

 Prof. Dzulijana Tomovska, PhD, Faculty of Biotechnical sciences, Bitola (N.Macedonia) 



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
332 

 Prof. Evgenia Penkova-Pantaleeva PhD, UNWE -Sofia (Bulgaria) 

 Prof. Fadil Millaku, PhD, University “Hadzi Zeka”, Peja (Kosovo) 

 Prof. Fatos Ukaj, University “Hasan Prishtina”, Prishtina (Kosovo) 

 Prof. Georgi Georgiev PhD, National Military University “Vasil Levski”, Veliko Trnovo 

(Bulgaria)  

 Prof. Halit Shabani, PhD, University “Hadzi Zeka”, Peja (Kosovo) 

 Prof. Halima Sofradzija, PhD, University of Sarajevo, Saraevo (Bosnia and Herzegovina) 

 Prof. Haris Halilovic, Faculty of criminology and security, University of Sarajevo, Saraevo 

(Bosnia and Herzegovina) 

 Prof. Helmut Shramke PhD, former Head of the University of Vienna Reform Group 

(Austria) 

 Prof. Hristina Georgieva Yancheva, PhD,  Agricultural University, Plovdiv (Bulgaria) 

 Prof. Hristo Beloev PhD, Bulgarian Academy of Science, Rector of the University of 

Rousse (Bulgaria) 

 Prof. Hristina Milcheva, Medical college, Trakia University, Stara Zagora (Bulgaria) 

 Prof. Izet Zeqiri, PhD, Academic, SEEU, Tetovo (N.Macedonia) 

 Prof. Ivan Marchevski, PhD, D.A. Tsenov Academy of Economics, Svishtov (Bulgaria) 

 Prof. Ibrahim Obhodjas PhD, Faculty of Business Economy, University “Vitez”, (Bosnia & 

Herzegovina) 

 Doc. Igor Stubelj, PhD, PhD, Faculty of Management, Primorska University, Koper 

(Slovenia) 

 Prof. Ivo Zupanovic, PhD, Faculty of Business and Tourism, Budva (Montenegro) 

 Prof. Ivan Blazhevski, PhD, Institute for Sociological, Political and Juridical Research, Skopje 

(N.Macedonia) 

 Prof. Isa Spahiu PhD, AAB University, Prishtina (Kosovo) 

 Prof. Ivana Jelik PhD, University of Podgorica, Faculty of Law, Podgorica (Montenegro) 

 Prof. Islam Hasani PhD, Kingston University (Bahrein) 

 Prof. Jamila Jaganjac PhD, Faculty of Business Economy, University “Vitez”, (Bosnia & 

Herzegovina) 

 Prof. Jovа Ateljevic PhD, Faculty of Economy, University of Banja Luka, (Bosnia & 

Herzegovina) 

 Prof. Jonko Kunchev PhD, University „Cernorizec Hrabar“ - Varna (Bulgaria) 

 Prof Karl Schopf, PhD, Akademie fur wissenschaftliche forchung und studium, Wien 

(Austria) 

 Prof. Katerina Belichovska, PhD, Faculty of Agricultural Sciences, UKIM, Skopje (N. 

Macedonia) 

 Prof. Krasimir Petkov, PhD, National Sports Academy “Vassil Levski”, Sofia (Bulgaria) 

 Prof. Kamal Al-Nakib PhD, College of Business Administration Department, Kingdom 

University (Bahrain) 

 Prof. Kiril Lisichkov, Faculty of Technology and Metallurgy, UKIM, Skopje (N.Macedonia) 

 Prof. Krasimira Staneva PhD, University of Forestry, Sofia (Bulgaria) 

 Prof. Lidija Tozi PhD, Faculty of Pharmacy, Ss. Cyril and Methodius University, Skopje 

(N.Macedonia) 

 Prof. Laste Spasovski PhD, Vocational and educational centre, Skopje (N.Macedonia) 

 Prof. Larisa Velic, PhD, Faculty of Law, University of Zenica, Zenica ( Bosnia and Herzegovina) 

 Prof. Łukasz Tomczyk PhD, Pedagogical University of Cracow (Poland) 

 Prof. Lujza Grueva, PhD, Faculty of Medical Sciences, UKIM, Skopje (N.Macedonia) 

 Prof. Lazar Stosic, PhD, Association for development of science, engineering and education, 

Vranje (Serbia) 



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
333 

 Prof. Lulzim Zeneli PhD, University of Gjakova “Fehmi Agani” (Kosovo) 

 Prof. Lisen Bashkurti PhD, Global Vice President of Sun Moon University (Albania) 

 Prof. Lence Mircevska PhD, High Medicine School, Bitola, (N.Macedonia) 

 Prof. Ljupce Kocovski PhD, Faculty of Biotechnical sciences, Bitola (N.Macedonia) 

 Prof. Marusya Lyubcheva PhD, University “Prof. Asen Zlatarov”, Member of the European 

Parliament, Burgas (Bulgaria) 

 Prof. Marija Magdinceva – Shopova PhD, Faculty of tourism and business logistics, University 

“Goce Delchev”, Shtip (N. Macedonia) 

 Prof. Maria Kavdanska PhD, Faculty of Pedagogy, South-West University Neofit Rilski, 

Blagoevgrad (Bulgaria) 

 Prof. Vaska Stancheva-Popkostadinova, PhD, Faculty of Public Health and Sport, SWU Neofit 

Rilski, Blagoevgrad (Bulgaria) 

 Prof. Mirjana Borota-Popovska, PhD, Centre for Management and Human Resource 

Development, Institute for Sociological, Political and Juridical Research, Skopje (N.Macedonia) 

 Prof. Mihail Garevski, PhD, Institute of Earthquake Engineering and Engineering Seismology, 

Skopje (N.Macedonia) 

 Prof. Mitko Kotovchevski, PhD, Faculty of Philosophy, UKIM, Skopje (N.Macedonia) 

 Prof. Milan Radosavljevic PhD, Dean, Faculty of strategic and operational management, 

Union University, Belgrade (Serbia) 

 Prof. Marija Topuzovska-Latkovikj, PhD, Centre for Management and Human Resource 

Development, Institute for Sociological, Political and Juridical Research, Skopje (N.Macedonia) 

 Prof. Marija Knezevic PhD, Academic, Banja Luka, (Bosnia and Herzegovina) 

 Prof. Margarita Bogdanova PhD, D.A.Tsenov Academy of Economics, Svishtov (Bulgaria) 

 Prof. Mahmut Chelik PhD, Faculty of Philology, University “Goce Delchev”, Shtip 

(N.Macedonia) 

 Prof. Mihajlo Petrovski, PhD, Faculty of Medical Sciences, University “Goce Delchev”, Shtip 

(N.Macedonia) 

 Prof. Marija Mandaric PhD, Faculty of Hotel Management and Tourism, University of 

Kragujevac, Vrnjacka Banja (Serbia)  

 Prof. Marina Simin PhD, College of professional studies in Management and Business 

Communication, Sremski Karlovci (Serbia) 

 Prof. Miladin Kalinic, College of professional studies in Management and Business 

Communication, Sremski Karlovci (Serbia) 

Prof. Marijan Tanushevski PhD, Macedonian Scientific Society, Bitola (N. Macedonia) 

 Prof. Mitre Stojanovski PhD, Faculty of Biotechnical sciences, Bitola (N.Macedonia) 

 Prof. Miodrag Smelcerovic PhD, High Technological and Artistic Vocational School, Leskovac 

(Serbia) 

 Prof. Nadka Kostadinova, Faculty of Economics, Trakia University, Stara Zagora (Bulgaria) 

 Prof. Natalija Kirejenko PhD, Faculty For economic and Business, Institute of 

Entrepreneurial Activity, Minsk (Belarus) 

 Prof. Nenad Taneski PhD, Military Academy “Mihailo Apostolski”, Skopje (N.Macedonia) 

 Prof. Nevenka Tatkovic PhD, Juraj Dobrila University of Pula, Pula (Croatia) 

 Prof. Nedzad Korajlic PhD, Faculty of criminal justice and security, University of Sarajevo 

(Bosnia and Herzegovina)  

 Prof. Nikola Sabev, PhD, Angel Kanchev University of Ruse, Ruse (Bulgaria) 

 Prof. Nonka Mateva PhD, Medical University, Plovdiv (Bulgaria) 

 Prof. Nikolay Georgiev PhD, “Todor Kableshkov” University of Transport, Sofia (Bulgaria) 

 Prof. Nishad M. Navaz PhD, Kingdom University (India)  

 Prof. Nano Ruzhin PhD , Faculty of Law, AUE-FON University, Skopje (N.Macedonia) 



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
334 

 Prof. Oliver Dimitrijevic PhD, High medicine school for professional studies “Hipokrat”, 

Bujanovac (Serbia) 

 Prof. Paul Sergius Koku, PhD, Florida State University, Florida (USA) 

 Prof. Primoz Dolenc, PhD, Faculty of Management, Primorska University, Koper (Slovenia) 

 Prof. Petar Kolev PhD, “Todor Kableshkov” University of Transport, Sofia (Bulgaria) 

 Prof. Pere Tumbas PhD, Faculty of Economics, University of Novi Sad, Subotica (Serbia) 

 Prof. Rade Ratkovic PhD, Faculty of Business and Tourism, Budva (Montenegro) 

 Prof. Rositsa Chobanova PhD, University of Telecommunications and Posts, Sofia (Bulgaria) 

 Prof. Rossana Piccolo PhD, Università degli studi della Campania - Luigi Vanvitelli (Italy) 

 Prof. Rumen Valcovski PhD, Imunolab Sofia (Bulgaria) 

 Prof. Rumen Stefanov PhD, Faculty of public health, Medical University of Plovdiv 

(Bulgaria) 

Prof. Rumen Tomov PhD, University of Forestry, Sofia (Bulgaria) 

 Prof. Sasho Korunoski PhD, UKLO, Bitola (N.Macedonia) 

 Prof. Snezhana Lazarevic, PhD, College of Sports and Health, Belgrade (Serbia) 

 Prof. Vasil Markov PhD, Faculty of Arts, SWU Neofit Rilski, Blagoevgrad (Bulgaria) 

 Prof. Stojna Ristevska PhD, High Medicine School, Bitola, (N. Macedonia) 

 Prof. Suzana Pavlovic PhD, High health – sanitary school for professional studies, 

Belgrade (Serbia) 

 Prof. Sandra Zivanovic, PhD, Faculty of Hotel Management and Tourism, University of 

Kragujevac, Vrnjacka Banja (Serbia)   

 Prof. Shyqeri Kabashi, College “Biznesi”, Prishtina (Kosovo) 

 Prof. Temelko Risteski PhD, Faculty of Law, AUE-FON University, Skopje (N. Macedonia) 

 Prof. Todor Krystevich, D.A. Tsenov Academy of Economics, Svishtov (Bulgaria) 

 Prof. Todorka Atanasova, Faculty of Economics, Trakia University, Stara Zagora (Bulgaria) 

 Prof. Tzako Pantaleev PhD, NBUniversity , Sofia (Bulgaria) 

 Prof. Vojislav Babic PhD, Institute of Sociology, University of Belgrade (Serbia) 

 Prof. Volodymyr Denysyuk, PhD, Dobrov Center for Scientific and Technologogical 

Potential and History studies at the National Academy of Sciences of Ukraine (Ukraine) 

 Prof. Valentina Staneva PhD, “Todor Kableshkov” University of Transport, Sofia (Bulgaria) 

 Prof. Venus Del Rosario PhD, Arab Open University (Philippines) 

 Prof. Vjollca Dibra PhD, University of Gjakova “Fehmi Agani” (Kosovo) 

 Prof. Yuri Doroshenko PhD, Dean, Faculty of Economics and Management, Belgorod 

(Russian Federation) 

 Prof. Zlatko Pejkovski, PhD, Faculty of Agricultural Sciences, UKIM, Skopje (N.Macedonia) 

 Prof. Zivota Radosavljevik PhD, Faculty FORCUP, Union University, Belgrade 

(Serbia) 

 Prof. Zorka Jugovic PhD, High health – sanitary school for professional studies, Belgrade 

(Serbia) 

 

 

 

 

 

  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
335 

 

 

  

REVIEW PROCEDURE AND REVIEW BOARD 

 

Each paper is reviewed by the editor and, if it is judged suitable for this publication, it is then sent to two 

referees for double blind peer review.  

 

The editorial review board is consisted of 67 members, full professors in the fields 1) Natural and 

mathematical sciences, 2) Technical and technological sciences, 3) Medical sciences and Health, 4) 

Biotechnical sciences, 5) Social sciences, and 6) Humanities from all the Balkan countries and the region.  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
336 

  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
337 

CONTENTS 

 

INFLUENCE OF INNER CORONAL DENTIN ON THE FRACTURE STRENGTH OF POST-

ENDODONTIC RESTORED UPPER LATERAL INCISORS ............................................................... 341 

Sasho Jovanovski .................................................................................................................................. 341 

Aneta Mijoska....................................................................................................................................... 341 

Andrej Jovanovski ................................................................................................................................ 341 

Peter Jevnikar ....................................................................................................................................... 341 

EFFECTIVE MANAGEMENT OF LOWER LIMB PHLEGMON: DOPPLER-GUIDED VENOUS 

CYANOACRYLATE CLOSURE ............................................................................................................ 347 

Sashko Nikolov..................................................................................................................................... 347 

Slavica Jordanova ................................................................................................................................. 347 

Ivan Milev ............................................................................................................................................ 347 

Ana Marija Taseva Vasileva ................................................................................................................. 347 

INCIDENCE OF ACUTE MYOCARDIAL INFARCTION IN THE PERIOD OF 2020-2022 IN THE 

CARDIOLOGY INTENSIVE DEPARTMENT IN THE "CLINICAL HOSPITAL"-SHTIP, R. NORTH 

MACEDONIA .......................................................................................................................................... 353 

Kefajet Musli Zenuli ............................................................................................................................. 353 

Gordana Kamceva Mihailova ............................................................................................................... 353 

URINARY TRACT INFECTIONS AND ACUTE PYELONEPHRITIS AS SERIOUS CONCERNS IN 

PREGNANCY: CLINICAL COURSE, RISKS AND MANAGEMENT ................................................ 357 

Blerim Bexheti ...................................................................................................................................... 357 

PRETERM BIRTH - INCIDENCE AND ROLE OF THE NURSE IN THE CARE OF PREMATURE 

CHILDREN .............................................................................................................................................. 365 

Irena Pavlevska ..................................................................................................................................... 365 

Gordana Kamceva Mihailova ............................................................................................................... 365 

INCIDENCE OF PREECLAMPSIA AND THE ROLE OF THE NURSE / TECHNICIAN IN PATIENT 

CARE ........................................................................................................................................................ 371 

Meri Krsteska ....................................................................................................................................... 371 

Gordana Kamceva Mihailova ............................................................................................................... 371 

CUTANEOUS MANIFESTATION OF ACUTE HEPATITIS B VIRUS INFECTION: A CASE 

REPORT AND LITERATURE OVERVIEW .......................................................................................... 379 

Martina Gjorgjievska Kamceva ............................................................................................................ 379 

Strahil Gazepov .................................................................................................................................... 379 

KLEBSIELLA GENUS – CAUSE OF  OPPORTUNISTIC INFECTIONS ............................................ 383 

Galya Tsvetanova-Kraeva .................................................................................................................... 383 

Albena Cholakidou ............................................................................................................................... 383 

Valya Kozova ....................................................................................................................................... 383 

INTENSIVE CARE UNIT - THE ROLE OF THE NURSE IN PATIENT TREATMENT .................... 391 

Valentina Brnzevska ............................................................................................................................. 391 

VISUAL IMPAIRMENT IN THE ELDERLY ........................................................................................ 395 

Elena Jakimovski .................................................................................................................................. 395 

Strahil Gazepov .................................................................................................................................... 395 

EMPLOYABLE PERSONS WITH VISUAL IMPAIRMENT ASPECTS AND CHALLENGES ......... 401 

Ana Georgieva ...................................................................................................................................... 401 

Strahil Gazepov .................................................................................................................................... 401 

REFRACTION IN A LOW VISION PATIENT ...................................................................................... 407 

Stefani Vladimirova .............................................................................................................................. 407 

Strahil Gazepov .................................................................................................................................... 407 

 



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
338 

CONTRIBUTION TO REHABILITATION AIDS IN LOW VISION .................................................... 413 

Strahil Gazepov .................................................................................................................................... 413 

Ana Jordanoska..................................................................................................................................... 413 

TOOLS FOR IMPROVING LOW VISION ............................................................................................. 419 

Marija Cvetkova ................................................................................................................................... 419 

Strahil Gazepov .................................................................................................................................... 419 

DIABETIC RETINOPATHY: NEW ASPECTS ...................................................................................... 425 

Strahil Gazepov .................................................................................................................................... 425 

Jovan Spasovski .................................................................................................................................... 425 

Sara Mirakovska ................................................................................................................................... 425 

DIABETIC RETINOPATHY CHALLENGE OF MODERN TIMES ..................................................... 433 

Viktorija Mirceska ................................................................................................................................ 433 

Strahil Gazepov .................................................................................................................................... 433 

REHABILITATION OF PERSONS WITH LOW VISION .................................................................... 439 

Andrejana Trpevski .............................................................................................................................. 439 

Strahil Gazepov .................................................................................................................................... 439 

CATARACT: TREATMENT WITH PHACOEMULSIFICATION AT CLINICAL                       HOSPITAL STIP IN 

2023 .......................................................................................................................................................... 445 

Strahil Gazepov .................................................................................................................................... 445 

Ivan Andonovski................................................................................................................................... 445 

Saska Jovancevska ................................................................................................................................ 445 

ADVANTAGES OF AUTOMATIC EDGING MACHINE IN THE PROCESS OF PRODUCING 

OPTICAL LENSES .................................................................................................................................. 451 

Ana Spasovska ...................................................................................................................................... 451 

Strahil Gazepov .................................................................................................................................... 451 

APPARATUS AND INSTRUMENTS IN OPTOMETRY ...................................................................... 457 

Dijana Bajovska .................................................................................................................................... 457 

Strahil Gazepov .................................................................................................................................... 457 

COMPARATIVE ANALYSIS OF LOW VISION IN PRE-SCHOOL CHILDREN IN VELES ............ 463 

Hristina Mihov ...................................................................................................................................... 463 

Strahil Gazepov ..................................................................................................................................... 463 

SIGHT IMPAIRMENT IN ELDERLY PERSONS .................................................................................. 469 

Filip Ikonomovski................................................................................................................................. 469 

Strahil Gazepov .................................................................................................................................... 469 

PSYCHOLOGY OF LOW VISION ......................................................................................................... 473 

Mitko Karovski ..................................................................................................................................... 473 

Strahil Gazepov .................................................................................................................................... 473 

SERUM FREE LIGHT CHAIN RATIO AND ITS CORRELATION WITH MARKERS OF TUMOR 

BURDEN AND PROGNOSIS AT INITIAL DIAGNOSIS OF MULTIPLE MYELOMA..................... 479 

Oliver Georgievski ............................................................................................................................... 479 

Sefedin Biljali ....................................................................................................................................... 479 

Jasmina Mecheska Jovchevska ............................................................................................................. 479 

IMPORTANCE OF IMPLEMENTING THE ANTIMICROBIAL STEWARDSHIP PROGRAM (ASP) 

IN THE ICU AND EMPHASIZING THE ROLE OF FULLY INTRODUCED MICROBIOLOGICAL 

SCREENING IN TERMS OF REDUCING THE LENGTH OF STAY AT THE ICU AND THE 

HOSPITAL, FOR BETTER CLINICAL OUTCOME ............................................................................. 485 

Jelena Micik .......................................................................................................................................... 485 

Ljubica Shuturkova............................................................................................................................... 485 

Zoran Sterjev ........................................................................................................................................ 485 

Aleksandra Grozdanova ....................................................................................................................... 485 



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
339 

THE INFLUENCE OF HYPERTHERMIA ON THE CONTENT OF RNA IN THE ADRENAL 

GLANDS AT DIFFERENT DEVELOPMENTAL PERIODS IN THE WHITE RAT ........................... 491 

Mire Spasov .......................................................................................................................................... 491 

APPEARANCE OF ARTIFACTS IN PET/CT USING CONTRAST AGENTS .................................... 497 

Meris Jušić ............................................................................................................................................ 497 

RADIOLOGICAL ASSESSMENT OF RIGHT HEART STRAIN AND PULMONARY EMBOLISM 

SEVERITY USING CTPA METRICS ..................................................................................................... 503 

Sonja Nikolova ..................................................................................................................................... 503 

APPLICATION OF KINESIO TAPE TECHNIQUE IN TREATMENT OF MUSCULOSKELETAL 

DISORDERS ............................................................................................................................................ 509 

Sead Kojić ............................................................................................................................................ 509 

Bakir Katana ......................................................................................................................................... 509 

Dinko Remić ......................................................................................................................................... 509 

Ratko Zlatičanin ................................................................................................................................... 509 

Adela Erović Vranešić .......................................................................................................................... 509 

Dženan Pleho ........................................................................................................................................ 509 

Sanel Nuspahić ..................................................................................................................................... 509 

HEALTH BENEFITS OF PHYSICAL ACTIVITY IN OLDER PATIENTS ......................................... 518 

Steliyana Valeva ................................................................................................................................... 518 

Nazife Bekir .......................................................................................................................................... 518 

Ivelina Stoyanova ................................................................................................................................. 518 

EFFECTIVENESS OF THE "MICRONEEDLING WITH ELECTROPORATION" METHOD IN 

AGING SKIN - CASE REPORT.............................................................................................................. 524 

Katya Savova ........................................................................................................................................ 524 

Binnaz Asanova .................................................................................................................................... 524 

CHANGES IN THE FUNCTIONAL STATUS OF THE KNEE IN PATIENTS WITH THE "UNHAPPY 

TRIAD" ..................................................................................................................................................... 530 

Mariya Gramatikova ............................................................................................................................. 530 

Petya Subeva......................................................................................................................................... 530 

Control group ........................................................................................................................................... 532 

Experimental group ............................................................................................................................. 532 

SHOCK, SHOCK CONDITIONS AND THEIR TREATMENT ............................................................. 536 

Tijana Mladenovska ............................................................................................................................. 536 

Biljana Eftimova ................................................................................................................................... 536 

CHANGE IN PEAK OXYGEN CONSUMPTION AND EXERCISE ECONOMY IN MALE AND 

FEMALE WEIGHTLIFTERS AFTER A 20-DAY TRAINING PROGRAM ......................................... 540 

Dobrin Popov ........................................................................................................................................ 540 

Nikolay Boyadjiev ................................................................................................................................ 540 

Kostadin Kanalev ................................................................................................................................. 540 

Krikor Indjian ....................................................................................................................................... 540 

Iliyan Dimitrov ..................................................................................................................................... 540 

Penka Angelova .................................................................................................................................... 540 

INSOMNIA AMONG HEALTH CARE WORKERS BEFORE AND AFTER COVID-19 ................... 544 

Amela Bužimkić-Okanović .................................................................................................................. 544 

Larisa Gavran ....................................................................................................................................... 544 

Meris Jušić ............................................................................................................................................ 544 

 

 

 



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
340 

THE ACTIVE PATIENT IN HMU TRAINING SYSTEM ..................................................................... 550 

Silviya Kyuchukova ............................................................................................................................. 550 

Albena Andonova ................................................................................................................................. 550 

Mima Nikolova ..................................................................................................................................... 550 

Teodora Todorova ................................................................................................................................ 550 

THE OPPORTUNITY FOR SPECIALIZATION AND PROFESSIONAL DEVELOPMENT AS 

MOTIVATION AMONG MEDICAL STAFF ......................................................................................... 556 

Nigyar Dzhafer ..................................................................................................................................... 556 

 

  



KNOWLEDGE – International Journal                                                                                                                      

Vol.63.4 

 
503 

RADIOLOGICAL ASSESSMENT OF RIGHT HEART STRAIN AND PULMONARY 

EMBOLISM SEVERITY USING CTPA METRICS 

 
Sonja Nikolova 

Institute of Radiology, Skopje, North Macedonia, sonikmk@gmail.com 

 
Abstract: Pulmonary thromboembolism (PTE) poses a significant risk of acute right-sided heart failure and 

mortality. Computed tomography pulmonary angiography (CTPA) serves as the gold standard for assessing acute 

pulmonary embolism (APE) risk. This study aims to determine the potential risk of acute right-sided heart failure in 

APE patients through semi-quantitative CTPA measurements, including the pulmonary arterial obstruction index 

(PAOI) and evaluation of right atrium (RA) dimensions, left atrium (LA) dimensions, RA/LA ratio, and inferior 

vena cava (IVC) contrast reflux. 

Method: This retrospective study involved 50 patients, undergoing initial and follow-up CTPA’s at the Institute of 

Radiology in Skopje, between January 2018 and January 2021, who were initially diagnosed with APE. They all 

exhibited varied degrees of pulmonary arterial obstruction index, constituting the study group, while their follow-up 

CT’s after treatment and resolution of emboli, comprised the control group. PAOI was semi-quantitatively 

correlated with RA and LA dimensions, RA/LA ratio, and IVC contrast reflux using axial CT scans on the initial 

and follow up CTPA’s. 

Results: Among the 50 APE patients, 31 were male and 19 were female. Significant positive correlations were 

observed between PAOI and RA short axis, RA/LA short and long axis ratio, and IVC contrast reflux. Conversely, 

negative correlations were found between PAOI and LA dimensions. 

Discussion: The correlations observed between PAOI measurements and cardiac dimensions in APE patients shed 

light on the condition's hemodynamic implications. A negative correlation with left atrium dimensions suggests 

reduced left ventricular preload with increasing pulmonary arterial obstruction. Conversely, positive correlations 

with right atrium dimensions and RA/LA ratio underscore the impact of elevated pulmonary vascular resistance on 

right heart strain, indicating a heightened risk of right-sided heart failure. 

The association between PAOI and IVC contrast reflux highlights the significance of venous congestion in APE, 

further exacerbating right heart strain. These findings emphasize the importance of assessing right heart dimensions 

and venous congestion in APE prognosis. PAOI, along with these parameters, serve as valuable prognostic 

indicators, aiding in risk stratification and guiding therapeutic decisions to minimize adverse outcomes in APE 

patients. 

Conclusion: PAOI measurements, IVC contrast reflux, RA short axis, and RA/LA short and long axis ratio serve as 

reliable CT prognostic markers for APE severity, risk of right-sided heart failure, and adverse outcomes. These 

markers aid in timely diagnosis and therapy selection for APE patients. 

Keywords: Acute pulmonary embolism (APE), Pulmonary arterial obstruction index (PAOI), Right heart failure 

(RHF), Right atrium (RA), Inferior vena cava contrast reflux (IVC),  Computed Tomography Pulmonary 

Angiography (CTPA). 

 
1. INTRODUCTION 

Pulmonary thromboembolism (PTE), a prevalent cardiovascular ailment, poses a significant public health and ranks 

as the third most common cause of in-hospital cardiovascular mortality, trailing only myocardial infarction and 

stroke. It stands as a leading cause of hospitalization in Europe. The annual incidence is estimated to range between 

100 and 200 cases per 100,000 individuals (Al Dandan et al.,2020; Konstantinides SV et al., 2019; Sin D. et al., 

2021). In the United States, it is annually afflicting over 900,000 individuals (1-2 per 1000). Alarmingly, 10-30% of 

patients succumb within the initial month of diagnosis, with sudden death as the first symptom for up to a quarter of 

cases. Furthermore, approximately one-third of patients with DVT/PTE experience recurrence within the first 

decade (Virani SS et al., 2020; CDC, 2022). This condition often presents with an insidious clinical profile, lacking 

typical symptoms and signs, thereby complicating diagnosis. PTE often manifests  

as dyspnea at rest (50%) or on exertion (27%), cough (22.9%), indications of deep vein thrombosis (DVT) (24%), 

chest pain (39%), and syncope (5%) (Moore AJE, 2018). 

Given that right heart failure is the leading cause of mortality in PTE patients, a comprehensive evaluation of right 

heart function is essential, facilitated by computed tomographic pulmonary angiography (CTPA). While 

echocardiography remains the gold standard for diagnosing right heart failure, CTPA emerges as the preferred 

diagnostic modality for acute pulmonary embolism (APE). With its high specificity in detecting thrombi in distal 

sub-segmental arteries and the capability to quantify them with up to 95% accuracy, CTPA also enables 
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simultaneous identification of right heart failure signs and other lung pathologies (Ibrahim H., 2021; Zantonelli G., 

2022; Beenen LFM, 2018). CTPA facilitates quantitative assessment of right heart strain by measuring dimensions 

of the right and left heart cavities and their ratio, pulmonary trunk and main pulmonary arteries diameter, and 

pulmonary artery obstructive index. Additionally, semi-quantitative, visual grading of contrast reflux in the inferior 

vena cava (IVC) serves as a dynamic marker for acute pulmonary arterial hypertension. Timely risk stratification of 

PTE patients is clinically imperative (Leidi A., 2022; Higazi MM, 2020). 

CTPA serves as a valuable diagnostic tool for early PTE detection and assessing the risk of developing right heart 

failure and circulatory collapse. This study aims to assess the risk of acute right heart failure in acute pulmonary 

embolism patients using semi-quantitative CTPA measurements. We will evaluate the relationship between the 

pulmonary artery obstruction index (PAOI) and various cardiac dimensions, including the short and long axes of the 

left atrium (LA), right atrium (RA), RA/LA ratio, and inferior vena cava (IVC) reflux degree. 

 
2. METHOD 

The cohort involved 50 patients, undergoing initial and follow-up CTPA’s at the Institute of Radiology in Skopje, 

between January 2018 and January 2021, who were initially diagnosed with APE. They all exhibited varied degrees 

of pulmonary arterial obstruction index, constituting the study group, while their follow-up CT’s after treatment and 

resolution of emboli, comprised the control group. PAOI was semi-quantitatively correlated with RA and LA 

dimensions, RA/LA ratio, and IVC contrast reflux using axial CT scans on the initial and follow up CTPA’s. CTPA 

was performed on a 128-slice Somatom Definition AS+ CT scanner following the standard APE diagnostic protocol, 

employing the bolus-tracking technique. Axial scans and multi-planar reconstructions analyzed thrombus location 

and pulmonary arterial obstruction degree using Qanadli et al.'s semi-quantitative index (Qanadli S. D. et al., 2001). 

Each lung's arterial trunk consists of 10 segmental branches, with thrombus presence in a segmental artery receiving 

1 point. Complete or partial occlusion is scored 0-2, yielding a maximum CT obstruction index of 40. A percentage 

index is calculated {(n x d)/40}x 100, where n is affected segmental arteries (1-20) and d is occlusion degree (1-2), 

Figure 1. An index of 40-60% indicates intermediate to high-risk PTE without hypotension. 

 

Figure 1: Detection and Quantification of Thrombi through the Pulmonary Arterial Obstruction Index  

 
Source : Picture archiving and communication system (PACS) of Institute of Radiology, Skopje 

 

Measurements of right and left atrium axes, their ratio, and IVC contrast reflux semi-quantitative grading were 

correlated with PAOI to detect acute pulmonary hypertension and right heart failure risk. IVC reflux grading ranged 

from 0 (none) to 4 (reflux to distal hepatic veins), Figure 2 a-c, Figure 3 a-b. 

 

 

Figure 2a-c: Measurement of the short and long axes of the right and left atrium from axial scans in 

CTPA. (a and b: short and long axes of the right atrium; c: short and long axes of the left atrium) 

 
Source : Picture archiving and communication system (PACS) of Institute of Radiology, Skopje 
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Figure 3a-b: Semi-quantitative grading of contrast reflux in IVC. (a) Grade 1: Contrast reflux observed only at 

the level of the IVC; (b) Grade 3: Contrast reflux traced to the middle segment of the hepatic veins.

 
Source : Picture archiving and communication system (PACS) of Institute of Radiology, Skopje 

 

Demographic, clinical, and radiological data were presented as mean ± standard deviation. Student's t-test, Pearson's 

χ2, and Spearman's correlation assessed parameters. ROC curves determined prognostic ability of CT markers for 

right heart failure, with specificity, sensitivity, and cut-off values established. 

 

3. RESULTS 

Out of the 50 patients with radiologically confirmed APE included in the study group, 31 (62%) were male, while 19 

(38%) were female. The control group comprised of the CTPA’s of the same subjects after anticoagulation therapy 

and complete or partial resolution of emboli (Chart 1). 

 

Chart 1: Gender distribution of the cohort 

 
Source: Author 

A statistically significant difference (p < .05) was evident between PAOI and nearly all examined CT markers of 

RHD in both the initial and follow-up CTPA examinations. The reduction in PAOI during follow-up CTPA 

examinations corresponded with a decrease in CT markers of RHD (Table 1). 

 

Table 1: CT markers of RHD on the initial and follow- up CTPA’s: PAOI (Pulmonary Arterial Obstruction 

Index), IVC (Inferior Vena Cava), RA (Right Atrium), LA (Left Atrium). 

 

  Variables 

 

Mean Values 

 

p- level 

PAOI1 – PAOI2 (%) 54,33 ± 28,1 – 7,14 ± 15,3 p* = ,000 

RА1 – RА2 (cm) 6,36 ± 2,0 – 3,5 ± 1,2 p* = ,000 

LА1 – LА2 (cm) 4,78 ± 0,5 – 4,58 ± 0,4 p* = ,001 

RА1/LА1 – RА2/LА2 1,33 ± 0,4 – 0,76 ± 0,3 p* = ,000 

VCI1 reflux– VCI2 reflux [n (%)] 80 (67,23) – 25 (21,01) 
χ2 = 51,55 

p* = ,000 

Wilcoxon Signed-Rank test, χ2 (Pearson Chi-square), p* < ,05 

Source: Author 

 

A robust and statistically significant positive correlation was identified between PAOI1 and the diameter of the RA1 

(r = .995, p = .000), as well as between PAOI1 and the ratio of diameters of RA/LA1 (r = .975, p = .000). 
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Additionally, a moderately weak and statistically insignificant negative correlation was observed between PAOI1 

and LA1 diameter (r = –.074, p = .422) (Table 2 & Figure 4). 

 

Table 2: Correlation between PAOI and other radiological parameters on the initial CTPA’s; PAOI: Pulmonary 

Arterial Obstruction Index RA: Right Atrium LA: Left Atrium IVC: Inferior Vena Cava 

  

PAOI 

Pearson correlation coefficient (r) 

 

p- level 

 

 

PAOI1 и RА1 ,995 p* = ,000 

PAOI1 и LА1 –,074 p = ,422 

PAOI1 и RA1/LA1 ,975 p* = ,000 

r (Pearson correlation), p* < ,05 

Source: Author 

 

Figure 4: Correlation of PAOI and the RA/LA ratio on the initial CTPA’s

  
Source: Author 

 

During the initial CTPA examinations, significant contrast reflux in the IVC and hepatic veins was observed in 43 

(86%) subjects during the early arterial phase, with a mean PAOI value of 67.85 ± 23.44% compared to those 

without contrast reflux, whose mean PAOI value was 26.61 ± 11.45%. A robust and statistically significant positive 

correlation was identified between PAOI and contrast reflux in IVC during the initial CTPAs (r = .693, p < .000), 

(Table 3). 

 

Table 3: Correlation between PAOI and the IVC reflux on the initial CTPA’s; PAOI: Pulmonary Arterial 

Obstruction Index IVC: Inferior Vena Cava 

 
 

VCI1 reflux 

N (%) PAOI1 (mean ± SD)  p-level 

yes 43 (86) 67,85 ± 23,44 r = ,693 

p* < ,000 
no 7 (14) 26,61 ± 11,45 

r (Point-Biserial Correlation), p* < ,05 

Source: Author 

 

PAOI demonstrates exceptional predictive power for RHD diagnosis, with an AUC of 0.925 (95% CI, 0.881-0.969, 

p < 0.0001), nearing the ideal value of 1. Its sensitivity is 79.2%, specificity is 83.3%, with a cutoff value of 43.75%. 

The diameter of the RA, measured in centimeters (short axis), emerged as a strong predictor of RHD, with an AUC 

value of the ROC curve at 92.5% [AUC = 0.925 (95% CI 0.881-0.97, p < 0.0001)]. It demonstrates a sensitivity of 

79.2% and specificity of 78.6%, with a cutoff value of 6.45 cm to predict a positive condition (Figure 5a).  
Analysis of the ROC curve determined that the ratio of diameters between the right and left heart atrium (RA/LA 
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short axes) is a robust predictor, contributing 89.9% to RHD prediction [AUC = 0.899 (95% CI 0.845-0.953, p < 

0.0001)]. It exhibits a sensitivity of 79.2% and specificity of 76.2%, with a cutoff value of 1.25 to predict a positive 

condition (Figure 5b). 

 

Figure 5a-b: ROC curves for RA short axes and RA/LA short axes ratio as predictors of RHF 

 
Source: Author 

 
4. DISCUSSION 

Our investigation into atrial dimensions, contrast reflux in the inferior vena cava (IVC), and the pulmonary arterial 

obstruction index (PAOI) revealed compelling associations. Notably, a heightened burden of pulmonary arterial 

thrombi correlated significantly with an increased ratio of right atrium (RA) to left atrium (LA) short axes, 

diminished LA dimensions, and heightened right atrium short axis. These findings suggest that analyzing atrial 

dimensions and semi-quantitative grading of IVC reflux could aid in assessing thrombotic burden and serve as 

pivotal prognostic indicators for pulmonary thromboembolism (PTE). 

Qanadli et al. advocate for the use of the CT pulmonary arterial obstruction index, which correlates with indices 

from classic pulmonary angiography, to gauge vascular obstruction due to thrombi. Their research highlights a 

PAOI threshold above 40% to identify patients at risk of right heart cavities dilatation, indicative of APE-related 

complications (Qanadli SD et al., 2001). Conversely, a PAOI below 40% suggests a lower risk of right heart failure 

in APE patients. Additionally, Mastora et al. propose utilizing the CT pulmonary arterial obstruction index as a 

quantifier for PTE severity, offering a practical scoring system for clinical use (Mastora I et al., 2003). Van der Meer 

et al. identify PAOI and the ratio of short axes between ventricles as predictors of fatal outcomes in 

hemodynamically stable APE patients (Van Der Meer RW, 2005). Few studies, albeit with limited subjects, have 

examined the association between PAOI, right atrial size, and IVC reflux. 

Our study underscores a significant correlation between PAOI, right atrial size, RA/LA short axis ratio, and IVC 

reflux. These CTPA parameters could serve as effective risk stratification tools in routine clinical practice. Given the 

thicker ventricular wall compared to the atrial wall, arterial obstruction effects are more pronounced in atrial 

dimensions. Consequently, our findings suggest that right atrium dimensions, RA/LA short axis ratio, and IVC 

reflux grading may be sensitive diagnostic parameters for massive embolism. 

 
5. CONCLUSION 

The study has several limitations, including its retrospective nature and the limited sample size. Additionally, the 

lack of comparison between CTPA results and echocardiography findings, which serve as the gold standard for 

assessing cardiac cavity dimensions, is notable. The absence of ECG triggering during CTPA examinations posed 

challenges in accurately measuring heart cavity dimensions. These limitations could be addressed in the future 

through increased investment and the inclusion of a larger sample size to obtain more comprehensive and up-to-date 

information. 

Measurements of PAOI, contrast reflux in the IVC, RA short axis, and RA/LA short and long axis ratio provide 

valuable insights into the severity of APE and serve as reliable CT prognostic markers for right heart failure 

development and adverse outcomes. As such, they can aid in timely diagnosis and guide appropriate therapy 

selection. 
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