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УПРАВУВАЊЕ СО БИОМЕДИЦИНСКИ ОТПАД 

 

BIOMEDICAL WASTE MANAGEMENT 

 

Biljana Shikoska1, Cena Dimova2, Gjorgji Schumanov2 and Vlado Vankovski3 
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Apstrakt 
 
Medicinski otpad e celiot onoj otpad koj se soz-
dava vo zdravstvenite institucii, kako na primer 
bolnicite, klinikite, ambulantite, stacionari-
te, veterinarnite ambulanti, kako i mestata za 
medicinski ispituvawa i laboratoriite.  
Neorganizirano i slabo menaxirawe na otpadni-
te materijali potencijalno mo`at da go zagro-
zat zdravjeto na zdravstvenite rabotnici, upra-
vuva~ite na otpadot, pacientite, kako i okolina-
ta preku infekcii, toksi~ni efekti i sekako 
rizikot koj postoi od zagaduvawe. Mnogu e va`no 
celiot medicinski otpad da bide podelen spored 
vidot, bezbedno odvoen i so nego soodvetno da se 
postapuva sè do negovoto otstranuvawe.  
 
Klu~ni zborovi: biomedicinski, stomatolo{ki, 
medicinski otpad, zdravstven rizik, upravuvawe 
so otpad 
___________________________________________ 

 

Abstract 
 

Medical waste is all waste material generated in health ca-

re facilities, such as hospitals, clinics, physician’s offi-

ces, dental practices, blood banks, and veterinary hospitals/ 

clinics, as well as medical research facilities and laboratories. 

Poor management of health care waste potentially expo-

ses health care workers, waste handlers, patients and the 

community at large to infection, toxic effects and injuries, 

and risks polluting the environment. It is essential that all 

medical waste materials have to be segregated at the point 

of generation, appropriately treated and disposed of safety. 

 

Keywords: biomedical, dental, medical waste, health-care  

risk, waste management 

___________________________________________ 
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Introduction  

 

In the process of health care, waste is generated which 

usually includes sharps, human tissue or body parts and 

other materials referred to as "Hospital Solid Waste" and 

"Bio-medical Solid Waste" [1]. 

According to the law of waste management in many 

countries in Europe, USA and India [2-6] and in the 

Republic Macedonia regulated by Law of medical waste 

management (Official Gazette of Republic Macedonia 

No68/ 2004 and correction in No 71/2004) [7] medical 

and clinical waste is waste generated in medical and 

health institutions (dispensaries, hospitals, polyclinics 

and outpatient clinics, dental clinics, veterinary stations 

etc.), originated as a product of used items and materials 

during diagnosis, convalescence, treatment and preven-

tion in humans and animals [8]. The major sources of 

healthcare waste are: 

 hospitals and other health facilities, 

 laboratories and research centers, 

 mortuary and autopsy centers, 

 animal research and testing laboratories, 

 blood banks and collection services, 

 nursing homes for the elderly. 

Medical waste that is a result of the provision of health 

care can be divided into two groups-municipal and ha-

zardous medical waste. The municipal medical waste in-

cludes: paper, carton, glass, food and other common debris 

arising in the administration, kitchen and laundries [1]. 

On the other hand, hazardous medical waste contains ele-

ments of chemical and biological threat, in solid, liquid 

or gaseous form. The properties of hazardous medical was-

te are virulence, ability for infection, toxicity, carcinogeni-

city, and so on. According to these properties hazardous 

medical waste differs from the municipal medical waste.  

 

Definitions and type of medical waste 
 

Medical (clinical) waste is defined as waste consisting of: 

Needle, syringe with needle, surgical instrument of 

other article that is discarded in the course of medical, 

dental or veterinary practice or research and has a sharp 

edge or point capable of inflicting a penetrating injury on a 

person who comes into contact with it, or 

1. Human tissue, bone, organ, body part or fetus, or 
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2. A vessel, bag or tube containing a liquid body 

substance, or 

3. An animal carcass discarded in the course of vete-

rinary research or medical practice or research, or 

4. A specimen or culture discarded in the course of 

medical, dental or veterinary practice or research and 

any material that has come into contact with such 

a specimen or culture, or 

5. Any other article or matter that is discarded in 

the course of medical, dental or veterinary practice 
or research and that poses a significant risk to the 

health of a person who comes into contact with it [9]. 

Although there is no universally accepted definition for 

medical waste, the definitions offered by most regulatory 

agencies are similar. Most federal and state agencies di-

fferentiate between common medical waste and those 

wastes with the potential for causing infection and for 

which special precautions are prudent. Depending on the 

state, these wastes are referred to as: regulated medical 

waste, infectious waste, biomedical waste. Some state 

regulations use a general definition, while others list 

specific wastes and categories of waste that are consi-

dered infectious. The following six medical wastes are 

commonly regulated [10]: 

 Pathological waste. Tissues, organs, body parts, 

and body fluids removed during surgery and autopsy. 

 Human blood and blood products. Waste blood, 

serum, plasma and blood products. 

 Cultures and stocks of infectious agents (microbio-

logical waste). Specimens from medical and patho-

logy laboratories. Includes culture dishes and devi-

ces used to transfer, inoculate, and mix. Also in-

cludes discarded live and attenuated vaccines. 

 Contaminated sharps. Contaminated hypodermic 

needles, syringes, scalpel blades, Pasteur pipettes, 

and broken glass. 

 Isolation waste. Generated by hospitalized patients 

isolated to protect others from communicable disease. 

 Contaminated animal carcasses, body parts and 
bedding. From animals intentionally exposed to 

pathogens in research, biologicals production, or 

in vivo pharmaceuticals testing. 

Definition of biomedical waste "Any solid, fluid or 

liquid waste, including its container and any intermediate 

product, which is generated during the diagnosis, treat-

ment or immunization of human beings or animals, in 

research pertaining there to, or in the production or tes-

ting of biological and the animal waste from slaughter 

houses or any other like establishments” [11,12] 

Namely, the term clinical waste is associated with waste 

originating from medical, dental and veterinary sources 

and has been defined as "waste that is contaminated with 
blood, saliva or any other bodily hazardous fluids and 

which may prove hazardous to any person coming into 
contact with it".  

The World Health Organization (WHO) has defined 

healthcare waste as "all waste produced by healthcare 

establishment, research facilities and laboratories inclu-

ding the waste originating from "minor" or "scattered" 

sources such as that produced in the courses of health-

care undertaken in the home (such as dialysis and insulin 

injections) (WHO1999 p.6) [13]. 85% of the waste pro-

duced by health-care providers is non-risk or "general" 

health-care waste, comparable to domestic waste. This 

type of waste usually comes from the administrative and 

housekeeping functions of health-care establishments and 

may also include waste generated during maintenance of 

health-care premises. The remaining 10-15% of health-

care waste as shown in Figure 1 is regarded as hazardous 

and may create a variety of health risks (WHO, 1999) 

[13]. 

 

 
   Fig. 1. Components of health care waste (WHO 1999) [13] 
 

Waste and by-products cover a diverse range of mate-

rials, as the following list illustrates: 

 infectious waste: waste contaminated with blood 

and other bodily fluids (e.g. from discarded diag-

nostic samples), cultures and stocks of infectious 

agents from laboratory work (e.g. waste from autop-

sies and infected animals from laboratories), or waste 

from patients in isolation wards and equipment (e.g. 

swabs, bandages and disposable medical devices); 

 pathological waste: human tissues, organs or fluids, 

body parts and contaminated animal carcasses; 

 sharps: syringes, needles, disposable scalpels and 

blades, etc.; 

 chemicals: for example, solvents used for laborato-

ry preparations, disinfectants, and heavy metals con-

tained in medical devices (e.g. mercury in broken 

thermometers) and batteries; 

 pharmaceuticals: expired, unused and contaminated 

drugs and vaccines; 

 genotoxic waste: highly hazardous, mutagenic, tera-

togenic 1 or carcinogenic, such as cytotoxic drugs 

used in cancer treatment and their metabolites; 

 radioactive waste: such as products contaminated 

by radionuclides including radioactive diagnostic 

material or radiotherapeutics materials; and 

 non-hazardous or general waste: waste that does 

not pose any particular biological, chemical, radioac-

tive or physical hazard. 
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The following materials are not usually regarded as 

medical waste unless they fall into category of the me-
dical waste definition: dressing and bandages; materials 

stained with or having had contact with body substances; 

containers no longer containing body substances; dispo-

sable nappies and incontinence pads; sanitary napkins [14]. 

Medical waste is a risk to those who produce, pack, store, 

transport, treat and perform disposition. The possibility of 

infection by some diseases and their spread in hospitals is 

possible due to negligence in handling of medical was-

te. The entire staff at the medical institutions should be 

trained/informed in medical waste management and dis-

position to be able to reduce the risk to minimum.  

Dental practices produce large amounts of waste such 

as plastic, latex, cotton, glass and other materials, most 

of them can be contaminated with infected body fluids. 

Dental practices also produce tiny amount of other 

types of waste, such as silver amalgam, mercury and 

various chemical solvents [15-18]. The dental office 

generate only 3% of total medical waste estimated by 

US medical waste tracking system [19]. The quantity of 

waste generated is equally important. A lesser amount 

of biomedical waste means a lower burden on waste 

disposal work, a more effective waste disposal system 

and cost-saving [13]. 

 

Infectious waste  
 

Potentially infectious wastes from patients care inclu-

de: Dressings and swabs, contaminated with blood/body 

fluids; Laboratory waste including laboratory samples, 

cultures stocks of infectious agent, laboratory glassware; 

Instruments used in patient care: those range from diag-

nostic equipment such as endoscopes, ultrasound probes, 

syringes and needles, sharps and other instruments, tu-

bings and bags; Potentially infected materials: Placenta, 

tumors, organs or limbs, which are removed during sur-

gery; Potentially infected animals used in diagnostic or 

research studies. In all these wastes the major concern is 

to prevent potential accidental transmission of infection [20].  

Toxic wastes: Potentially toxic wastes include: Radio-

active waste: these may be solids, liquids and gases 

used for analytical procedures, body organ imaging and 

tumor localization and treatment; Chemical waste: these 

may be hazardous, toxic, corrosive, flammable, reactive 

or genotoxic; Pharmaceutical agents: these may enter hos-

pital because there was surplus stock, spillage or conta-

mination was detected or the expiry date was over [21]. 

 

Categories of medical waste 

 

Pathological & Anatomical Waste: All human anatomi-

cal wastes and all wastes that are human tissues, organs, 

or body parts removed by trauma, during surgery, autop-

sy, birth, research studies, or another hospital procedure, 

and which are intended for disposal. Pathological waste 

differs from anatomical waste in that these are typically 

samples of tissues that are examined in a laboratory 

setting to understand the nature of the disease or make 

a diagnosis. For the most part, pathological waste refers 

to very small tissue sections and body material derived 

from biopsies or surgical procedures that are then exami-

ned in the lab. Anatomical wastes are typically distin-

guished as recognizable human organs, tissue and body 

parts, and may require special treatment under some state 

regulations. Some states do not consider hair, teeth and 

nails to be pathological/anatomical waste [21-23]. 

Bulk human blood, blood products, bulk body fluids 

or other potentially infectious material (OPIM): This 

waste category typically includes bulk waste human 

blood, human blood components or products derived 

from blood including serum, plasma and other blood 

components, or bulk human body fluids as defined as 

other potentially infectious materials (OPIM),  including 

the following human body fluids: semen, vaginal sec-

retions, cerebrospinal fluid, synovial fluid, pleural fluid, 

pericardial fluid, peritoneal fluid, amniotic fluid, saliva 

in dental procedures, anybody fluid that is visually con-

taminated with blood, and all body fluids in situations 

where it is difficult or impossible to differentiate bet-

ween body fluids. This category includes sample of these 

fluids taken in hematology labs, as well as drainage from 

surgery, and urine or feces when visibly contaminated 

by blood.  

Microbiological Waste: Microbiological waste is made 

up of cultures and stocks of infectious agents, and asso-

ciated microorganisms and biologicals. This waste stream 

is primarily generated by the healthcare organization’s 

labs. Discarded cultures, culture dishes and devices used 

to transfer, inoculate and mix cultures, stocks, specimens, 

live and attenuated vaccines and associated items are 

considered microbiological waste, if they contain or-

ganisms likely to have been contaminated by organisms 

that may be pathogenic to healthy humans. Also typically 

included in this category are discarded etiologic agents 

and wastes from the production of biologicals and an-

tibiotics likely to have been contaminated by organi-

sms likely to be pathogenic to healthy humans, as well 

as waste that originates from clinical or research labo-

ratory procedures involving communicable infectious 

agents [21-23]. 

Sharps: "Sharps" is a term applied to objects such as 

needles and scalpel blades-anything that can cut or 

puncture the skin. Their special hazard lies in the fact 

that, having been designed to pierce the skin, they are 

very efficient delivery mechanisms for putting infectious 

agents directly into the bloodstream. Wastes containing 

both infectious material and sharp objects create particu-

lar hazards for anyone handling them, or coming into 

contact with them.  

Isolation Wastes (Wastes from Highly Communicable 
Diseases): This waste category includes biological waste 

and discarded materials contaminated with blood, excre-

tion, exudates or secretion from humans or animals who 
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are isolated to protect others from highly communicable 

diseases (Lassa fever virus, Marburg virus, monkey pox 

virus, Ebola virus and others). 

Animal Waste: Many facilities have affiliated animal 

research laboratories as part of their organizational foot-

print. This waste category includes animal carcasses, body 

parts, bedding and related wastes that may have been ex-

posed to infectious agents during research, production 

of biologicals, or testing of pharmaceuticals. 

As a special heterogeneous mixture of municipal, in-

fectious, pathological, pharmaceutical, laboratory waste, 

disinfection agents and packaging, as well as radioactive 

and chemical waste, hazardous medical waste can be di-

vided into several subgroups for easier and more accu-

rate identification [24-26] and, therefore, is divided to: 

- Infectious (laboratory cultures, fluids, materials and 

equipment that have been in contact with infected 

patients); 

- Pathological (blood, other body fluids, body parts, 

fetuses); 

- Sharp (objects of needles, scalpels, knives, broken 

glass); 

- Pharmaceutical (drugs, residues of drugs); 

- Genotoxic (cytostatic, genotoxic chemicals); 

- Chemical (solvents, laboratory reagents, disinfectants); 

- Heavy metal (batteries, sphygmomanometers, ther-

mometers); 

- Pressure vessels (gas cylinders, metal vessels) and 

- Radioactive waste (scrap used in radiation therapy, uri-

ne and fluids of patients treated with radio-nuclides). 

 

Management of medical waste 
 

The Hospital Waste Management is part of hospital hy-

giene and maintenance activities and it involves range 

of activities, which are mainly engineering functions, 

such as collection, transport, treatment/processing and 

disposal waste. Initial segregation and storage activities 

are direct responsibility of nursing personal who are 

engaged in the hospital. 

The actual management of medical waste [24,25] is an 

organized process that consists of five elements: separa-

tion, identification, handling, treatment and disposal. 

 

Collection of Medical Waste 
 

Medical waste must be collected and stored prior to 

treatment in a way that reduces the possibility of 

interaction with humans, animals, or the environment. 

Medical waste containers are generally red, contain the 

word "biohazard" and are imprinted with the universal 

three-sided biohazard symbol (Table 1, Figure 2-4). This 

standardization immediately identifies these containers 

as medical waste. General storage guidelines include 

the following: 

 Contaminated reusable sharps must be placed in 

containers that are puncture resistant, closeable, 

leak-proof on sides and bottoms, and labeled or 

color coded, 

 Reusable sharps that are contaminated with blood 

or other potentially infectious materials must not be 

stored or processed in a manner that requires em-

ployees to reach by hand into the containers, 

 Specimens of blood or other potentially infectious 

material are required to be placed in a container 

that is labeled and color coded and closed prior to 

being stored, transported or shipped, 

 Regulated wastes (liquid or semi-liquid) must be 

placed in containers that are constructed to contain 

all contents and prevent leakage of fluids, labeled 

or color coded, and closed prior to removal, 

 All bins, pails, cans, and similar receptacles inten-

ded for reuse are required to be inspected and decon-

taminated on a regularly scheduled basis, 

 Labels must include the biohazard symbol, be fluo-

rescent orange or orange-red or predominantly so, 

with lettering and symbols in contrasting color, and 

affixed as closely as possible to the container by 

adhesive or wire to prevent loss or removal. 

The most visible form of medical waste collection is 

the sharps container. Sharps containers are found in 

every medical office, and often in public places, for 

medical personnel and the general public to safely 

dispose of hypodermic needles. These containers are 

designed so the user is never exposed to any of the 

sharps already in the container, eliminating the possi-

bility of contact or puncture by any of the used needles. 

Sharps containers are generally made of thick plastic, 

and have a door that opens and the user can insert the 

sharp into the container. When the door is closed, the 

sharp is dropped down into the main chamber of the 

container. The container functions much like a stan-

dard post office mailbox, in that the user cannot reach 

the sharps inside the container via the door. Sharps 

containers are also used for other categories of sharps, 

including scalpels and lancets. 

 

Community Hazardous Waste Collection 
 

Many municipalities have occasional household hazar-

dous waste collection days when authorities designate 

a place where residents bring waste from their homes. 

These are intended to be strictly for residential/house-

hold waste, not from commercial facilities. Different 

authorities have different rules, but usually these co-

llection days explicitly prohibit infectious waste. 
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Table 1. Category of medical and biomedical waste and disposal [25] 
Consist of Disposal 

Human Anatomical Waste Human tissue, organs, body parts Incinerations / deep burial 
Animal Waste Animal tissue, animals used in research, waste from veterinary 

hospitals, colleges, and animal houses 

Incinerations / deep burial 

Microbiology&Biotechnology 

Waste 

Wastes from laboratory cultures, stocks or specimens of 

microorganisms live or attenuated vaccines, toxins, dishes and 

devices used for transfer of cultures 

Incinerations  

Waste sharps Needles, syringes, scalpels, blades, glasses, etc. Autoclaving / shredding  

Discarded Medicines and 

Cytotoxic Drugs 

Outdated, contaminated and discarded medicines Incinerations and secured 

landfills 
Solid Waste Items contaminated with blood and body fluids, including 

cotton, dressing, soiled plaster casts, beddings 

Autoclaving, microwaving 

Solid Waste III Waste generated from disposable items like tubings, catheters, 

intravenous sets etc. 

Autoclaving, microwaving 

and shredding 
Liquid Waste Laboratory and washing, cleaning, housekeeping in hospitals Treatment and discharge into 

drains 
Incineration Waste Ash from incineration of any biomedical waste Disposal in municipal 

landfill 
Chemical Waste Chemicals used in production of biologicals, chemicals used in 

chemical treatment and disinfections, as insecticides 

Discharge into drains for 

liquids and secured landfill 
 

 

 
                                    Fig. 2. Segregation of medical and biomedical waste [26] 

 

 

SEGREGATION OF WASTE IN COLOR CODED BAGS 
BLACK CARBOY BLUE BAGS RED BAGS YELLOW BAGS 

Needles without syringes, 

blades, sharps and metal 

articles 

All types of glass bottles and 

broken glass articles 

outdated & discarded 

medicines 

Plastic waste such as 

catheters, injections, 

syringes, tubings i.v.bottles 

Infectious waste, bandage, 

gauzes, cotton, or any other 

things in contact with body 

fluids, human body parts, 

placenta 
Fig. 3. Segregation of waste in color coded bags [25]  
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Fig. 4. Medical Waste Containers [27] 

 

Treatment of Medical Waste 

 

The primary methods of treatment and disposal of medical 

waste are: 

 Incineration 

 Autoclaves 

 Mechanical/Chemical Disinfection 

 Microwave 

 Irradiation 

The treated waste (if sufficiently sterile) can generally 

be disposed with general waste in a sanitary landfill, or 

in some cases discharged into the sewer system. In the 

past, treatment of medical waste was primarily perfor-

med on-site at hospitals in dedicated medical waste faci-

lities. Over time, the expense and regulation of these 

facilities have prompted organizations to hire contrac-

tors to collect, treat, and dispose medical waste, and the 

percentage of medical organizations that perform their 

own treatment and disposal is expected to drop [24,25,28]. 

To ensure that each treatment method provides the proper 

environment for the destruction of biologicals, test in-

dicators for microbiological spores measure the treat-

ment effectiveness. Microbiological spores are the most 

difficult of biologicals to destroy, so when the test pa-

ckage cannot be cultured after treatment, the waste is 

considered properly treated. In treatment methods where 

shredding or maceration is employed, the test package 

is inserted into the system after the shredding process 

to avoid physical destruction of the test package. The test 

package is then retrieved from the waste after treatment. 

 

Incineration 
 

According to the EPA, 90% of medical waste is incinera-

ted. Incineration is the controlled burning of the medical 

waste in a dedicated medical waste incinerator. Among 

industry folks, these units are often referred to as hospital/ 

medical/infectious waste incinerators (HMIWIs) [24,2,28-30]. 

 

Autoclaves 
 

Autoclaves are closed chambers that apply both heat 

and pressure, and sometimes steam, over a period of 
time to sterilize medical equipment. Autoclaves have 

been used for nearly a century to sterilize medical 

instruments for re-use. Autoclaves are used to destroy 

microorganisms that may be present in medical waste 

before disposal in a traditional landfill [25, 28-30]. 

 

Disposal 
Mechanical/Chemical Disinfection 

 

Chemical disinfection, primarily through the use of chlo-

rine compounds, is another method to treat medical 

waste. The use of chlorine bleach for cleaning and disin-

fecting is well known and this method has been in use 

for many years. The mechanical/chemical disinfection 

process provides control and consistency to the disin-

fection process. The EPA identifies chemical disinfec-

tion as the most appropriate method to treat liquid me-

dical waste. Chemical disinfection processes are often 

combined with a mechanical process, such as shre-

dding or maceration, to ensure sufficient exposure of 

the chemicals to all portions of the waste [15].  

 

Microwave 
 

The use of microwaves to disinfect medical waste has 

only recently been introduced in the United States. Mic-

rowave treatment units can be either on-site installa-

tions or mobile treatment vehicles. In this type of disin-

fection process, the waste is first shredded. The shredded 

waste is then mixed with water and subjected to micro-

waves. The microwaves internally heat the waste, rather 

than applying heat externally, as in an autoclave [11].  

 

Irradiation 
 

Another method used to sterilize medical equipment or 

waste is irradiation, generally through exposure of the 

waste to a cobalt source. The gamma radiation generated 

by the cobalt inactivates microbes. Dedicated sites are re-

quired for this form of treatment, while mobile ver-

sions are available for other non-incineration methods [29].  

The World Health Organization recommends as protecti-

ve gear for anyone who comes into contact with medi-

cal waste to wear: helmet; protective face mask; goggles; 

special jumpsuits; industrial aprons; feet guards; boots 

etc. [29]. 

 

Conclusion and Recommendations 
 

It is important to underline that the management of medi-

cal waste takes over the strict control and record the 

waste from the spot of occurrence and up to final storage. 

This process requires the preparation of strict procedu-

res to be applied to the site of occurrence (e.g. in a 

hospital room, clinic, laboratory, etc.). In this way, the 

problem with the management of medical waste in 

health care could be reduced to the level of no risk or 

less risky waste. 
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In each health institution, actions should be organized and 

controlled with regards to the occurrence of the medi-

cal waste stream and reduce the amount of hazardous ma-

terials medical waste, as well as on-site waste collection. 

It's important to clearly define the responsibility for pro-

per waste management, to the process of its final pro-

cessing. It is necessary to develop a comprehensive and 

planned management system that beside responsibility 

should provide funds for safe implementation of waste. 

This is a long process that despite organizational 

structure requires individual and professional 

commitment.  

Bio-Medical Waste management program cannot success-

fully be implemented without the devotion, self-motiva-

tion, willingness, cooperation and participation of all sec-

tions of employees of any health care establishment. 

 
Conflict of interest statement. None declared. 
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Apstrakt 

 

Voved. Standardizirana ehografija e neinvaziv-
na, ednostavna, efikasna i bezbolna dijagnos-
ti~ka metoda, koja ovozmo`uva vizualizacija i 
evaluacija na zadniot o~en segment kaj neprovid-
nite o~ni mediumi, kako {to e i zamatuvaweto 
na le}ata odnosno kataraktata. Cel na trudot e 
da se uka`e i potencira zna~eweto na standardi-
ziranata ehografija vo predoperativno pripre-
mawe i evaluacija na zadniot o~en segment kaj 
pacienti so senilna katarakta. 
Metodi. Vo period od 6 meseci, od 05.05.2015 do 
05.11.2015 godina, na Univerzitetskata klinika za 
o~ni bolesti vo Skopje, vo kabinetot za ehogra-
fija se napraveni  718 ehografski pregledi kaj 
pacienti so prethodno dijagnosticirana senilna 
katarakta. Pregledite bea napraveni so koriste-
we na aparat od tipot Sonomed E-Z Scan-AB 5500+. 
Rezultati. Od vkupen broj ehografski ispitu-
vani pacienti so senilna katarakta -718, kaj 295 
(24,30%) se dijagnosticirani opaciteti vo stak-
lestoto telo (opacitates corpori vitrei), kaj 128 (18,08%) 
-odlepuvawe na staklesto telo (posterior vitreous 
detachment), synchysis scintillans kaj 8 (1,11%), kr-
varewe vo staklesto telo (haemophthalmus) kaj 5 
(0,70%) pacienti i kaj 3 (0,42%)-odlepuvawe na 
mre`nica (ablatio retinae). So ureden ehografski 
naod bea 302 (42,06%) pacienti. 
Zaklu~ok. Dobienite rezultati uka`uvaat na 
neophodnost od predoperativno izvr{uvawe na 
ehografski pregled kaj pacienti so senilna 
maturna i hipermaturna  katarakta. 
 
Klu~ni zborovi: ehografija, katarakta, 
predoperativna podgotovka 
___________________________________________ 
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Abstract 

 

Introduction. The standardized echography is a non-
invasive, simple, efficient and painless diagnostic method, 
which allows visualization and evaluation of posterior 
eye segment through non-transparent media, such as 
blurring lens or cataract. The aim of the study was to 
emphasize the role and importance of standardized 
echography in preoperative preparation of patients and 
evaluation of posterior eye segment in patients with 
senile cataracts. 

Methods. During a 6 month-period, from 05.05.2015 
to 11.05.2015, a total of 718 ultrasound examinations were 
made in patients with previously diagnosed senile cataracts 
at the University Clinic for Eye Diseases in Skopje, in 
the Echography cabinet. Examinations were made by 
using the apparatus Sonomed E-Z Scan-AB 5500+. 
Results. Out of the total number of 718  patients with 

senile cataracts examined by echography-in 295 (24.30%) 

opacities in the vitreous body were diagnosed, in 128 

(18.08%)-posterior vitreous detachment, in 8 (1.11%) 

synchysis scintillans, in 5 (0.70%) hemophthalmus and 

in 3(0.42%) detachment of the retina. A total of 302 

(42.06%) patients were with normal echographic findings. 

Conclusion. The results obtained indicate the necessi-

ty of preoperatively echographic examination in patients 
with senile mature and hypermature cataracts. 
 

Keywords: echography, cataracts, preoperative 
preparation 
___________________________________________ 

 

Voved 
 
Standardizirana ehografija e efikasna, nein-
vazivna, ednostavna i bezbolna metoda vo dijag-
nostika na o~nite i orbitalni zaboluvawa [1-4]. 
O~noto jabolko i del od orbitata bez apeksot 
pretstavuvaat pogodna anatomska celina za pri-
mena na ultrazvuk vo dijagnosti~ki celi. Podob-
ruvawe na rezolucija od edna strana i analiza na 
promeni vo razli~ni dlabo~ini od druga strana, 
ovozmo`uvaat precizna dijagnostika na zadniot 
segment na okoto i orbitata [4,5]. 

mailto:gocaiva55@yahoo.com
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Ultrazvu~nata energija, koja se upotrebuva vo 
oftalmologijata vo dijagnosti~ki celi, ne gi 
o{tetuva o~nite tkiva i pregledite mo`at da se 
povtoruvaat pove}e pati bez nikakvi posledici [2]. 
Osnovni indikacii za ehografija se neprovid-
ni o~ni mediumi i nemo`nost za vizuelizacija 
na zadniot o~en segment, a najgolem broj od pa-
cienti koi doa|aat vo Kabinet za ehografija se 
pacienti so zamatena le}a, odnosno so katarakta. 
Kataraktata e edna od vode~kite pri~ini za 
unilateralen, bilateralen morbiditet i reduci-
rana vidna ostrina vo svetot.  
Vo dene{no vreme so zabrzaniot tehni~ko-tehno-
lo{ki razvoj i primena na aparatura, neophodno 
e dobro predoperativno pripremawe na pacientite.  
Standardiziranata ehografija e edinstvena ne-
invazivna metoda vo procenka na zadniot seg-
ment kaj slu~ai so zamateni mediumi.  
Cel na trudot e da se uka`e i potencira  zna~e-
we na standardiziranata ehografija vo predope-
rativno pripremawe na pacienti i evaluacija na 
zadniot o~en segmen kaj pacienti so senilna 
katarakta. 
 
Materijal i metodi 
 
Vo retrospektivna studija, sprovedena vo periodot 
od 6 meseci, od 05.05.2015 do 05.11.2015 godina, na 
Univerzitetskata klinika za o~ni bolesti vo 
Skopje, vo kabinetot za ehografija se napraveni 
vkupno 718 ehografski pregledi kaj pacienti 
so prethodno dijagnosticirana senilna katarak-
ta. Pregledite bea napraveni so pomo{ na apa-
rat od tipot Sonomed E-Z Scan-AB 5500 + (slika 
1). Primarno be{e koristena B sken tehnika, 
dodeka A sken ima{e korelativna i potvrduva~-
ka uloga. Close-lid tehnikata be{e primeneta kaj 
site ispituvani pacienti. 

 
Sl. 1. Ehografski aparat-tip Sonomed E-Z Scan-AB 5500+ 
 

Rezultati  
 
Od vkupen broj ehografski ispituvani  pacienti 
so senilna katarakta -718, kaj 295 (24,30%) se di-
jagnosticirani opaciteti vo staklestoto telo 
(opacitates corpori vitrei, slika 2), kaj 128 (18,08%) 
-odlepuvawe na staklesto telo (posterior vitreous 
detachment, slika 3), synchysis scintillans kaj 8(1,11%), 
krvavewe vo staklestoto telo (haemophthalmus, 
slika 4) kaj 5(0,70%) pacienti i kaj 3(0,42%) - 
odlepuvawe na mre`nicata (ablatio retinae, sl.5). 
So ureden ehografski naod bea 302(42,06%) pa-
cienti. Nekoi od ispituvanite pacienti imaa 
pove}e od eden ehografski naod. Vo tabela 1 se 
prika`ani ehografskite naodi od ispituvani-
te pacienti.  
 

Tabela 1. Ehografski naodi od ispituvanite 
pacienti so senilna katarakta 

Ehografski naodi 
Vkupno 

N=718 (100.0%) 
Opacitates corpori vitrei 295 (24,3%) 
Posterior vitreous detachment 128 (18,08%) 
Synchisis scintillans 8 (1,11%) 
Haemophthalmus 5 (0,70%) 
Ablatio retinae 3 (0,42%) 
Ureden naod 302 (42,06%) 

 

 
                         Sl. 2. AB sken - opacitates corpori vitrei 
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Sl. 3. AB sken - posterior vitreous detachment 

 

 
   Sl. 4. AB sken - synchisis scintillans 

 

 
                 Sl. 5. AB sken- haemophthalmus 
 

 
   Sl. 6 AB sken - ablatio retina 

 

Diskusija 
 
Vo pove}e studii e doka`ano deka standardizi-
ranata ehografija e klu~na metoda vo diferen-
cijalna dijagnoza na razli~ni patolo{ki pro- 

meni na zadniot segment na okoto [2,5-10]. 
Involviraweto na zadniot segment na okoto e 
va`en faktor vo indicirawe na lo{a prognoza, 
konkretno, haemophthalmus i ablatio retina go zgo-
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lemuvaat rizikot za namalena vidna ostrina ili 
eventualno slepilo [11]. 
Opacitetite vo staklestoto telo (opacitates corpori 
vitrei) so 24,3% bea najzastapeniot ehografski 
naod kaj ispituvanite pacienti so senilna kata-
rakta (slika 2). 
Odlepuvawe na staklestoto telo (posterior vitreous 
detachment) be{e zastapeno so 18.08% vo na{ata 
studija. Na B skenot se prika`uva kako tenka, 
podvi`na kontinuirana membrana, koja nema 
insercija na n.opticus, a na A skenot kako visok 
zabec (slika 3). 
Synchisis scintillans bea zastapeni so 1,11% (slika 4). 
Krvarewe vo staklestoto telo (haemophthalmus) 
pri ehografskoto ispituvawe, kaj na{ite pacien-
ti, be{e so  zastapenost od 0,70% (slika 5). So 
pomo{ na ehografijata mo`e da se sledi obe-
mot i rasprostranetosta na krvnata masa i da se 
evaluiraat rezultatite od terapijata, odnosno 
da se sledi tekot na nejzinata resorbcija [11]. 
Dokolku ne se resorbira krvareweto vo stak-
lestoto telo treba da se izvr{i vitrektomija. 
Vo na{ata studija kaj 0,42% od pacientite be{e 
registrirano odlepuvawe na mre`nicata (ablatio 
retinae), koja ehografski se prika`uva kako vi-
soko ehogena podvi`na membrana so insercija 
na retinata na n. opticus i napred za orra serata. 
Na A sken se gleda visok zabec vo corpus vitreum, 
koj ja dostignua visinata na sklerata i e pred 
zapcite od sklera i orbita (slika 6).  
Kompariraj}i gi rezultatite so studiite na 
Bello [5], Brazitikos [6], Qureshi [10] i Salman [12], 
dojdovme do sli~ni soznanija vo odnos na zna~e-
weto na ovaa dijagnostika vo predoperativno 
pripremawe na pacienti so katarakta. 
Kaj nitu eden pacient so senilna katarakta vo 
na{ata studija, ehografski ne e dijagnostici-
ran intraokularen tumor. Me|utoa, mo`nosta za 
otkrivawe na eventualno prisuten, prethodno 
ne dijagnosticiran intraokularen tumor e dopol-
nitelna pri~ina za rutinska ehografska pro-
verka na zadniot o~en segment pred planiranata 
operacija na katarakta. 
Dobienite ehografski naodi imaat va`na ulo-
ga vo planirawe na hirur{ka intervencija [13]. 
Ehografskite rezultati se i od golema va`nost 
vo predoperativniot razgovor so pacientite i 
nivno navremeno informirawe za prognoza i 
o~ekuvan postoperativniot vizuelen rezultat. 
 
 
 

Zaklu~ok 
 
Standardiziranata ehografijata ima nezamen- 
liva uloga vo klini~ka procenka na promenite na 
zadniot o~en segment kaj pacienti so katarakta. 
Ehografskite naodi od na{ite pacienti uka`u-
vaat na neophodnost od rutinski predoperativen 
ehografski pregled kaj sekoj pacient so matur-
na i hipermaturna katarakta. Na{ite rezultati 
poka`aa deka najzastapen ehografski naod se 
opacitetite vo staklesto telo so 24,3% i odle-
puvawe na staklesto telo so 18,08%. 
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Abstract 

 

Introduction. Bacterial vaginosis is polymicrobial, 

primarily anaerobic infection, previously called non-

specific vaginitis or vaginitis accompanied by Gardne-

rella vaginallis. It is a result of an imbalance between 

different types of bacteria in the vagina. The aim of the 

study was to determine the association between bacte-

rial vaginosis and squamous intraepithelial lesions of 

the uterine cervix. 

Methods. This cross-sectional study was conducted in 

a series of 338 sexually active women with cytological-

lly diagnosed squamous intraepithelial lesion of the 

uterine cervix at the University Clinic of Gynecology 

and Obstetrics in Skopje in the period from October 

2014 to October 2015. The age of the patients ranged 

from 20 to 59 years (35±10.49). All women underwent 

cervical biopsy with endocervical curettage for histo-

pathological analysis and cervical biopsy for detection 

and HPV typing. Criteria for diagnosis of bacterial vagi-

nosis was the presence of ≥20% clue cells of ePapa-

nicolaou smear. 

Results. Bacterial vaginosis was detected in 19.5% 

(66/338) of the examined women. The most affected 

was the young population under the age of 30 years. 

The results showed an association between bacterial 

vaginosis and squamous intraepithelial lesions of the 

uterine cervix (p=0.032). There was no association bet-

ween bacterial vaginosis and the grade of lesion of 

the uterine cervix (p=0.118), nor with HPV infection 

(p=0.570). But, however an association was found 

between HPV infection and squamous intraepithelial 

lesions of the uterine cervix (p=0.001).  

Conclusion. The most common risk factor for squa-

mous intraepithelial lesions of the uterine cervix are 

persistent high-risk HPV infections. Bacterial vaginosis 

is the most common co-infection. 

 
________________________ 
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and Obstetrics, "Vodnjanska" 17, 1000 Skopje, R. Macedonia; Phone: 

+389 70 57 75 66; E-mail: drdabeski@yahoo.com 

Keywords: bacterial vaginosis, intraepithelial lesions, 

clue cells, human papillomavirus 
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Apstrakt 

 

Voved. Bakteriskata vaginoza e polimikrobna, 
primarno anaerobna infekcija, prethodno nare-
~ena nespecifi~en vaginitis, ili vaginitis 
pridru`en so Gardnerella Vaginallis. Posledica 
e na naru{ena ramnote`a me|u razli~ni tipo-
vi bakterii vo vaginata. Celta na studijata e  
se odreduvawe na povrzanosta me|u bakteris-
kata vaginoza i skvamoznite intraepitelnite 
lezii na grloto na  matkata.  
Metodi. Studija na presek (cross-sectional study), 
sprovedena vrz serija od 338 seksualno aktivni 
`eni so citolo{ki naod na skvamozna intra-
epitelna lezija na grloto na matkata, na Uni-
verzitetskata klinika za ginekologija i aku-
{erstvo vo Skopje, vo periodot od oktomvri 
2013 godina, do oktomvri 2014 godina, na vozrast 
od 20 do 59 godini (35±10,49). Kaj site pacientki 
e napravena cervikalna biopsija so endocer-
vikalna kireta`a za histopatolo{ka analiza 
i cervikalna biopsija za detekcija i za HPV ti-
pizacija. Kriterium za postavuvawe dijagnoza 
na bakteriska vaginoza e prisustvoto na ≥20% 
"patokazni" (clue) kletki na Papanikolau testot. 
Rezultati. Bakteriska vaginoza  detektirana 
kaj 19,5% (66/338) od ispitanite `eni. Najafek-
tirana e mladata populacija na vozrast pod 30 
godini. Rezultatite poka`aa asocijacija me|u 
bakteriskata vaginoza i skvamoznite intraepi-
telnite lezii na grloto na matkata (p=0,032).  
Ne e najdena povrzanost na bakteriskata vagi-
noza so stepenot na lezija na grloto na matkata 
(p=0,118), nitu pak, so HPV infekcijata (p=0,570). 
Detektirana e asocijacija me|u HPV infek-
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cijata i skvamoznite intraepitelnite lezii 
na grloto na matkata (p=0,001). 
Zaklu~ok. Naj~est rizik faktor za pojava na 
skvamoznite intraepitelnite lezii na grloto 
na matkata se perzistentnite visoko-rizi~ni 
HPV infekcii. Bakteriskata vaginoza e naj-
~esta koinfekcija. 
 
Klu~ni zborovi: bakteriska vaginoza, intra-
epitelni lezii, "patokazni" kletki, human 
papiloma virus 
___________________________________________ 

 

Introduction 
 

Bacterial vaginosis is the most common vaginal syn-

drome in a woman's reproductive period. Cervical 

cytological abnormalities are found more in women 

with abnormal vaginal flora, which suggests a possible 

association between bacterial vaginosis and squamous 

intraepithelial lesions of the uterine cervix [1,2]. 

Bacterial vaginosis is polymicrobial, primarily anaero-

bic infection, previously called nonspecific vaginitis 

or vaginitis accompanied by Gardnerella vaginalis. It 

is a result of an imbalance between different types of 

bacteria in the vagina. Instead of the normal predo-

minance of Lactobacillus, different types of microor-

ganisms can be found in the vagina, such as: Gardne-

rella vaginalis, Mycoplasma hominis, Ureoplasma ure-

alyticum, Peptostreptococcus, Mobiluncus species, Pre-

votella species and Bacteroides [3,4]. 

Risk factors that may be associated with bacterial 

vaginosis are: smoking, use of intrauterine device, 

frequent vaginal discharge, promiscuity and early first 

intercourse [5]. 

Bacterial vaginosis can be associated with some sexually 

transmitted infections, such as infection with Chlamy-

dia trachomatis, Neisseria gonorrhoeae, with the Hu-

man Immunodeficiency Virus and Human papilloma 

virus [6-8]. 

The diagnosis of bacterial vaginosis can be established 

by using Nugen’s scoring system, Amsel’s clinical cri-

teria, modified Amsel’s criteria, microbiological criteria 

or by the presence of clue cells of the Papanicolaou 

(PAP) smear [9,10]. 

The diagnosis of bacterial vaginosis only by the pre-

sence of clue cells in a wet sample or the presence of 

≥20 clue cells of the PAP smear as inclusion criteria 

is an accurate method and a good predictor of bac-

terial vaginosis [11].  

Clue cells are cells of the vaginal epithelium overla-

pping with Gardnerella and other microorganisms, which 

look like to be sprinkled with powdered sugar [12]. 

Previous studies that investigated the association bet-

ween bacterial vaginosis and squamous intraepithe-

lial lesions of the uterine cervix have provided con-

flicting results and different conclusions; from the 

existence of a strong association [13] to the lack of 

association between bacterial vaginosis and squamous 

intraepithelial lesions of the cervix [14]. 

The aims of the study were: to determine the pre-

valence of bacterial vaginosis, to determine the most 

affected age group of patients, to determine the asso-

ciation between bacterial vaginosis and HPV infection, 

to determine the association between bacterial vagino-

sis and squamous intraepithelial lesions of the uterine 

cervix and the grade of the lesion and to determine the 

association between HPV infection and squamous 

intraepithelial lesions of the cervix. 

 

Material and methods 
 

This was a cross-sectional study conducted in a series 

of 338 sexually active women with cytological diagno-

sed squamous intraepithelial lesion of the uterine cer-

vix at the University Clinic of Gynecology and Obstet-

rics in Skopje in the period from October 2014 to Oc-

tober 2015. The age of the patients was between 20 

and 59(35±10.49). All women underwent cervical 

biopsy with endocervical curettage for histopatholo-

gical analysis and cervical biopsy for detection and 

HPV typing. Criteria for diagnosis of bacterial vagi-

nosis was the presence of ≥20% clue cells of the 

Papanicolaou smear. 

From a total of 350 women with cytological diagno-

sed squamous intraepithelial lesion of the uterine cer-

vix, 12 were with histopathological finding of invasive 

squamous cell carcinoma of the uterine cervix. 

 

Criteria of inclusion 

 

The study included 338 sexually active women with 

squamous intraepithelial lesion of the uterine cervix 

of the PAP smear. 

 

Criteria of exclusion 

 

The study did not include: pregnant women, women 

with previous surgery of the uterine cervix (cervical 

conization, carbon dioxide laser vaporization), women 

receiving antibiotic therapy and women with histopa-

thological diagnosis of invasive squamous cell carci-

noma of the uterine cervix. 

 

Methods of examination 

 

All 350 women underwent cervical biopsy with endo-

cervical curetage for histopathological analysis and 

cervical biopsy for detection and HPV typing. 

All samples for cytology were taken using Thin Prep 

PAP smear cytology and were analyzed in the Labo-

ratory of the University Clinic of Gynecology and 

Obstetrics in Skopje by a doctor-cytopathologist. Cyto-

logical results were classified according to the revised 
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Bethesda classification [15,16], such as: Atypical Squa-

mous Cells of Undetermined Significance-ASC-US, 

Atypical Squamous Cells cannot exclude HSIL-ASC-

H, Low-grade Squamous Intraepithelial Lesion-LSIL 

(productive HPV infection, Cervical Intraepithelial Ne-

oplasia grade 1-CIN1), High-grade Squamous Intraepi-

thelial Lesion-HSIL (CIN2, CIN3, CIS) and invasive 

squamous cell carcinoma. 

Criterion for diagnosis of bacterial vaginosis was the 

finding of ≥20% clue cells in the visual field of the 

PAP smear under an optical microscope at 1000 ti-

mes magnification. 

The first step in PAP testing was taking and collec-

ting the cytological material. The material for cytolo-

gical analysis was taken with a special "blue" cyto 

brush, which simultaneously collects material from 

exocervix and endocervix. It was collected in special 

plastic collectors for Thin Prep PAP smear (Hologic, 

USA), containing 20 ml PreservCyt solution. The 

name of the woman and outpatient’s number were 

written on each collector. 

The second step was preparation of a microscopic 

slide in three stages: making smear, smear fixing and 

coloring the smear.   

The third step of the PAP test was examination of the 

slides under an optical microscope (Olympus BH-2, 

USA). The microscopic examination was done with 100 

times magnification of the lens and 10-fold increase 

in the microscope eyepiece. Criterion for diagnosis of 

bacterial vaginosis was the finding of ≥20% clue 

cells in the visual field of the slide of the PAP smear. 

Samples for histopathological analysis were taken to 

the University Clinic of Gynecology and Obstetrics 

in Skopje and were analyzed at the University Clinic 

of Radiotherapy and Oncology in Skopje, at the De-

partment of Histopathology and Clinical Cytology by 

an experienced expert in pathohistology. According to 

morphology of the bioptic samples, the cervical fin-

dings were characterized as: normal finding (non-

specific cervicitis), Low-Grade Squamous Intraepithet-

lial Lesion-LGSIL (Flat condyloma, cervicitis chronic 

virosa, mild dysplasia), High-Grade Squamous Intra-

epithelial Lesion-HGSIL (moderate dysplasia, severe 

dysplasia, carcinoma in situ) and invasive squamous 

cell carcinoma. 

The analysis of the samples from the cervical biopsy, 

detection and HPV typing were made at the 

University Clinic of Gynecology and Obstetrics in 

Skopje, in the Laboratory for HPV typing. 

The first step in HPV testing was the isolation of DNA 

from the collected cells of the cervical biopsies.  

The second step was detection of HPV DNA using 

multiplex polymerase chain reaction (PCR).  

The third step was genotyping using the reverse 

hybridization. It is a method that is based on the 

hybridization of specific DNA probes that are immo- 

 

 

bilized on nitrocellulose or nylon tapes.  

 

Statistical Methods 

 

Data were analyzed by a specific software for data-

bases (Excel). Statistical analysis of the established 

statistical series was made with the statistical 

program SPSS, version 12.0. 

The structure of numerical signs was analyzed by 

determining the measures of central tendency (arith-

metical mean) and measures of dispersion (standard 

deviation). 

Analysis of the relationship (the existence of 

association) between two sets of attribute variables 

was performed using the Chi-square test. 

Statistical significance was defined as a p value <0.05. 

 

Results 
 

Of the 338 examined patients aged from 20 to 59 

years (35±10.49) 144(42.6%) were aged 20-29 years, 

92(27.2%) 30-39 years, 60(17.8%) 40-49 years and 

42(12.4%) were aged 50-59 years (Table 1). 

 
Table 1. Distribution of patients according to 

age groups 
Age group Number % 

20-29 144 42.6 
30-39 92 27.2 
40-49 60 17.8 
50-59 42 12.4 
Total 338 100 

 

Of the total of 338 patients, bacterial vaginosis was 

found in 66 (19.5%) patients. 

The frequency of bacterial vaginosis according to age 

group in 66 patients is shown in Figure 1. 

 

 
Fig. 1. Frequency of bacterial vaginosis according to age 

group in 66 patients 

 

The association between bacterial vaginosis and HPV 

infection is shown in Table 2. 
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Table 2. Association between bacterial vaginosis and 

HPV infection 
  Bacterial vaginosis 
  Present Absent 
  n (%) n (%) 

H
P

V
 i

n
fe

ct
io

n
 Present 

n=250 

4

7 
(18.8) 203 (81.2) 

Absent 

n=88 

1

9 
(21.6) 69 (78.4) 

Total 

n=338 

6

6 
(19.5) 272 (80.5) 

 

Of the total of 338 patients, 47(13.9%) were found to 

have bacterial vaginosis and HPV infection at the same 

time. Of the 250 HPV DNA positive patients, bacterial 

vaginosis was present in 47(18.8%) patients, and ab-

sence of bacterial vaginosis was observed in 203 

(81.2%) of the HPV DNA positive patients. 

The data analysis showed no association between bac-

terial vaginosis and HPV infection (chi-square test= 

0.323, p=0.570, p>0.05). 

 

 

Table 3. Prevalence of HPV DNA genotypes in 47 

women with bacterial vaginosis 

HPV DNA 

genotype 

Type of 

infection 

Bacterial 

vaginosis total 

(n=47) 
  n % 
16 single 17 (36.2) 
 mixed 13 (6.4) 
18 single 5 (10.7) 
 mixed 1 (2.1) 
31 single 12 (25.5) 
 mixed 1 (2.1) 
33 single 1 (2.1) 
 mixed 0 (0) 
45 single 1 (2.1) 
 mixed 1 (2.1) 
52 single 0 (0) 
 mixed 1 (2.1) 
6 single 2 (4.3) 
 mixed 2 (4.3) 

 

Distribution of bacterial vaginosis compared to his-

topathological diagnosis is shown in Table 4. 

Table 4. Distribution of bacterial vaginosis compared to 

histopathological diagnosis 
  Bacterial Vaginosis 
  Present Absent 
  n (%) n (%) 

H
is

to
p

a
th

o
lo

g
ic

a
l 

 

d
ia

g
n

o
si

s 

Squamous 

intraepithelial 

lesion 

n= 264 

58 (22.0) 206 (78.0) 

Normal finding 

n= 74 
8 (10.8) 66 (89.2) 

Total 

n= 338 
66 (19.5) 272 (80.5) 

 
Of the total of 338 patients, bacterial vaginosis was 

found in 66(19.5%) patients. Of these 58(22.0%) were 

with histopathological finding of squamous intraepithe-

lial lesion of the uterine cervix, and 8 with normal his-

topathological finding. 

Data analysis showed an association between bacterial 

 

vaginosis and intraepithelial lesions of the uterine cer-

vix (chi-square test=4.580, p=0.032, p<0.05). 

Distribution of bacterial vaginosis in correlation with 

the grade of squamous intraepithelial lesion of the ute-

rine cervix is shown in Table 5.  

Of the total of 124 patients with histopathological fin-

Table 5. Distribution of bacterial vaginosis in correlation with 

the grade of squamous intraepithelial lesion of the cervix 
  Bacterial Vaginosis 
  Present Absent 
  n (%) n (%) 

G
ra

d
e 

o
f 

sq
u

a
m

o
u

s 

in
tr

a
ep

it
h

el
ia

l 

le
si

o
n

 

Low grade 

SIL 

n= 124 

22 (17.7) 102 (82.3) 

High grade 

SIL 

n= 140 

36 (25.7) 104 (74.3) 

Total 

n= 264 
58 (22.0) 206 (78.0) 

SIL-squamous intraepithelial lesion 
 
ding of low-grade squamous intraepithelial lesions of  

the uterine cervix, bacterial vaginosis was found in 
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22(17.7%) patients, while of 140 patients with histo-

pathological diagnosis of high-grade squamous intra-

epithelial lesion of the uterine cervix, bacterial vagi-

nosis was found in 36 (25.7%) patients. 

The data analysis showed no association between the 

presence of bacterial vaginosis and the grade of cervical 

lesion (chi-square test=2.438, p=0.118, p>0.05). 

The distribution of the findings of HPV testing compa-

red to histopathology findings is summarized in Table 6. 

After the HPV testing, from the total of 338 patients 

250(74.0%) were HPV DNA positive, while 88(26.0%) 

were HPV DNA negative. In patients with squamous

 
Table 6. Distribution of findings of HPV testing  compared to 

histopathological diagnosis 
  HPV testing 
  HPV DNA 

positive 

HPV DNA 

negative 
  n (%) n (%) 

H
is

to
p

a
th

o
lo

g
ic

a
l 

d
ia

g
n

o
si

s 

Squamous 

intraepithelia

l lesion 

n= 264 

215 (81.4) 49 (18.6) 

Normal 

finding 

n= 74 

35 (47.3) 39 (52.7) 

Total 

n= 338 
250 (74.0) 88 (26.0) 

 
intraepithelial lesion on the cervix, 215 (81.4%) were 

HPV DNA positive, while of the patients with patho-

logically normal findings 35(47.3%) were HPV DNA 

positive. 

Data analysis showed an association between HPV in-

fection and intraepithelial lesions of the cervix (chi-

square test=34.987, p=0.001, p<0.05). 

 

Discussion 
 

Early detection and treatment of intraepithelial lesions 

of the cervix play a key role in the prevention of cer-

vical cancer [17]. 

Bacterial vaginosis can be associated with several ob-

stetric and gynecological complications, such as preterm 

birth, chorioamnionitis, endometritis after cesarean 

section, pelvic inflammatory disease, postoperative 

infections after hysterectomy and with abnormal cer-

vical finding [13,18,19]. 

In our study the prevalence of bacterial vaginosis was 

19.5%. In previous published studies where bacterial 

vaginosis was detected by the presence of clue cells, 

as in our study, the prevalence ranged from 15.0-

24.18% [20-23].  

A higher percentage of bacterial vaginosis (up to 

41.67%) was found in studies where the diagnosis of 

bacterial vaginosis was made on the basis of clinical 

Amsels’ criteria [24]. The highest percentage of bacte-

rial vaginosis (up to 49.02%) was is detected by Nu-

gent's score, as the "gold standard" for diagnosis of 

bacterial vaginosis [25,26]. These data support the idea 

of detecting vaginal bacteriosis by the Nugent's score 
as the "gold standard" that should be used in the future. 

In our study the highest rate of bacterial vaginosis of 

48.5% (32/66) was found among the largest study 

group (young people under 30 years of age).  

 

 

A high percentage of bacterial vaginosis among young 

people was also found in some previously published 

studies [27,28]. 

HPV infection plays a major role in changing the va-

ginal environment, helping the development of bac-

terial vaginosis [14]. On the other hand, women with 

bacterial vaginosis are more susceptible to getting 

and reactivation of HPV infection [29]. Many studies 

present conflicting results regarding the association 

between bacterial vaginosis and HPV infection [30-

32]. In our study no association was found between 

bacterial vaginosis and HPV infection (p=0.570), which 

is similar to the results in some previously published 

studies [33-36]. 

The most common HPV DNA genotypes in women 

with bacterial vaginosis, in descending order, were 

HPV16 (42.6%), HPV31 (27.6%), HPV18 (12.8%), 

HPV6 (8.6%), HPV45 (4.2%), HPV33 (2.1%) and 

HPV52 (2.1%).  

A number of previously published studies have pre-

sented a different relationship between bacterial vagi-

nosis and intraepithelial lesions of the cervix. The 

found association between bacterial vaginosis and 

intraepithelial lesions of the cervix in our study (p= 

0.032) was also found in some previously published 

studies [24,28,37-39]. In the study of Antovska et al. 

bacterial vaginosis was more common in the subgroup 

of women with invasive squamous cell carcinoma of 

the uterine cervix (6.3%) than in the subgroup with 

low-grade squamous intraepithelial lesions of the ute-

rine cervix (2.1%) [40]. 
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Several hypotheses are explaining the connection bet-

ween bacterial vaginosis and intraepithelial lesions of 

the cervix. One of them assumes that in women with 

bacterial vaginosis mucin degradation enzymes grow. 

These enzymes such as sialidase (neuraminidase) play 

a key role in degradation of the protective layer of the 

cervical epithelium, causing microabrasion or changes 

in epithelial cells leading to destruction of the mucosal 

barrier protection [41]. 

In our study an association between bacterial vaginosis 

and the grade of the cervical lesion was found, and it 

was identical to some previously published studies 

[35,38]. In the future, it is necessary to conduct a 

study where the diagnosis of bacterial vaginosis will 

be made by using Nugent’s score system or Amsel’s 

clinical criteria. 

The most common risk factor for pre-cancerous le-

sions of the cervix is infection with human papillo-

mavirus (HPV), particularly with high-risk HPV geno-

types [42,43]. In our study the prevalence of HPV 

infection was 74.0%. Our results showed that there 

was an association between HPV infection and intra-

epithelial lesions of the cervix (p=0.001). 

 

Conclusion 
 

This study showed prevalence of bacterial vaginosis 

was (19.5%); the most affected were the young people 

under the age of 30 years; there was no statistically 

significant association between bacterial vaginosis and 

HPV infection; there was an association between bacte-

rial vaginosis and squamous intraepithelial lesions of 

the cervix; there was no association between bacterial 

vaginosis and the grade of the lesion of the uterine 

cervix and there was an association between HPV in-

fection and squamous intraepithelial lesions of the 

uterine cervix. 
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Abstract 

 

Introduction. Osteoporosis causes chronic back pain 

leading to restriction of functional capacity and quality 

of life. The aim of this study was to examine the in-

fluence of physical therapy modalities on pain in pa-

tients with osteoporosis. 

Methods. This is a prospective study of patients with 

osteoporosis, randomly chosen and followed for three 

months in the Institute of Physical Medicine and Reha-

bilitation (IPMR). Physical therapy consisted of physical 

modalities and therapeutic exercises. Physical therapy 

modalities included interferential currents and pulsed 

low-frequency electromagnetic field conducted each day 

with weekend breaks, 21 in total. Patients had therapeutic 

exercises 3 times a week during the entire follow-up period. 

Patients were assigned into two groups. The first group 

consisted of nine patients who underwent physical pro-

cedures and the second group consisted of nine pa-

tients who did not receive physical therapy modalities. 

Two check-ups were made on day 21 and at the end of 

the third month. Assessment of pain intensity was 

made by the use of a numeric pain rating scale. 

Results. No significant difference between the groups 

was observed regarding mean age of patients (p<0.21). 

The first check-up showed a significantly higher pain 

score in the second group of patients (p=0.0003). There 

was no significant difference in pain intensity between 

both groups of patients in the three-month period of 

investigation (p<0.63). 

Conclusion. Physical therapy modalities influence on 

pain in patients with osteoporosis. Our investigation 

included a small number of patients and hence further 

studies are necessary. 
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Aпstrakt 
 
Voved. Osteoporozata predizvikuva hroni~na 
bolka vo grbot, koja doveduva do namaluvawe na 

funkcionalnata sposobnost i kvalitet na `ivot.  
Cel. Da se ispita vlijanieto na fizikalnata mo-
daliteti na bolkata kaj pacientki so osteoporoza. 
Metodi. Prospektivno istra`uvawe na pacient-
ki so osteoporoza izbrani po slu~aen izbor, sle-
deni tri meseci vo Заводот за физикална медици-

на и рехабилитација (ZFMR-Skopje). Fizikalnaта 

terapija se sostoi od fizikalni modaliteti i 
ve`bi. Od fizikalni modaliteti se primenu-

vaat interferentni strui i pulsno-niсkofrek-

ventno elektromagnetno pole, sekoj den so vikend 
pauza, vkupno 21 den. Pacientkite ve`baat три 

pati nedelno za celiot period na sledewe. 
Pacientkite se podeleni vo dve grupi. Prva 
grupa so 9 pacientki, koi primaat fizikalna 

proceduri i vtora grupa od 9 pacientki, koi ne 

primaat fizikalni modaliteti. Napraveni se 
dve kontroli na 21 den i na krajot od третиот 
mesec. Procenkata na ja~inata na bolka e so 
numeri~ka skala za bolka.  
Rezultati. Nema signifikanta razlika me|u  
grupite, vo odnos na prose~na vozrast, (p<0,21). 
Na prvata kontrola, rezultatite od Mann-Whitney 

U Test, poka`aa deka pacientkite od vtorata gru-
pata imaat значително povisok резултат za bolka 
(p=0,0003). Nema statisti~ki zna~ajna razlika 
vo ja~inata na bolkata me|u dvete grupi na pa-
cientki za period od tri meseci na istra`u-
vaweto (p<0,63). 
Zaklu~ok. Fizikalnите modaliteti vlijaat na 
bolkata kaj pacientkite so osteoporoza. Zaradi 
maliot primerok се neophodni natamo{ni ist-
ra`uvawa. 
 
Klu~ni zborovi: osteoporoza, fizikalni 
proceduri, bolka 
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Introduction 
 

Osteoporosis is a systemic skeletal disease characterri-

zed by low bone mass and microarchitectural deteriora-

tion of bone tissue with a consequent increase in bone 

fragility and susceptibility to fracture (Consensus De-

velopment Conference, 1993) [1]. 

Osteoporosis is asymptomatic and thus it is named si-

lent epidemics. The first clinical manifestation is low-

energy fracture, most commonly at 7, 8, 9 thoracic and 

first lumbar vertebrae presenting as an acute pain that 

lasts for days and weeks and very often is transformed 

into a chronic pain [2]. 

In time spinal curvature is physiologically changed and 

more prominent thoracic kyphosis develops. Spinal de-

formity contributes to compression and secondary pre-

ssure on discs and surrounding ligaments. Consequently, 

chronic pain develops, which patients describe as back 

pain. It usually extends to thorax and abdomen, and so-

metimes patients present with pains in the hips, arms, 

ribs and knees. 

For pain treatment non-steroid anti-inflammatory agents, 

opioids, anti-epileptic drugs and antidepressants are 

recommended. Having in mind the adverse events and 

side effects of these drugs, physical agents including 

electrotherapy play an important role in management 

of chronic pain [3]. 

It is recommended to treat osteoporosis with bisphos-

phonates, proper nutrition which means intake of 800-

1000 ml calcium per day and 800 IU vitamin D per day 

as well as physical activity and exercises. 

In our study of chronic pain treatment we applied two 

modalities of physical therapy: interferential current the-

rapy and magnetic therapy. 

Interferential current (IFC) therapy has physiological and 

therapeutic effect on tissues, which is analgesic, sym-

patholytic, and positive trophic. In addition, it enhances 

tissue metabolism, accelerates resorptive processes, and 

has anti-edematous and anti-inflammatory effect [4]. 

IFC are alternating medium-frequency amplitude modu-

lated currents with sinusoidal form, by interference of 

two medium-frequency non-modulated currents with two 

independent electric circuits that differ by intensity, 

phase and frequency ranging from 1 to 100 Hz. Meta-

analysis of Fuentes JP et al. [5] presented interferential 

currents as an efficient treatment in pain relief. 

We recommend application of IFC with constant frequen-

cy of 100 Hz for analgesia [6]. 

Magnetic therapy is an indispensable segment of phy-

sical therapy; it is easily administered and to a large ex-

tent harmless to the human organism. We applied low-

frequency pulsed electromagnetic fields (PEMF). It has 

influence on each cell in the body where it is applied. 

Cell membrane permeability is changed; it affects the 

process of diffusion and active transport, enhances ti-

ssue oxygenation and metabolism; it activates osteoblasts, 

chondroblasts and fibroblasts [7]. 

PEMF is efficient in reducing chronic pain, which is a 

result of deterioration of connective tissue (cartilage, 

tendons, ligaments and bones). It can be applied as an 

alternative to the non-steroid inflammatory drugs in 

management of chronic pain. Relief from chronic pain 

due to osteoarthritis has been reported with treatment 

by EMFs. [8]. 

The aim of this study was to examine the effectiveness 

of physical therapy modalities (interferential currents and 

PEMF) in management of pain in osteoporosis patients. 

 

Material and methods 
 

The study included 18 patients with osteoporosis diag-

nosed at the Institute of Physical Medicine and Reha-

bilitation in Skopje, R. Macedonia, according to the 

criteria of the World Health Organization, a T-score of 

≤-2.5 being indicative of osteoporosis. Patients with 

diagnosed osteoporosis met the inclusion criterion for 

the study. Exclusion criteria were as follows: febrility, 

lumbar sciatica, pacemaker, unstable cardiopulmonary 

condition, arrhythmia, malignant disease, neurological 

diseases. Patients were assigned to two groups: the first 

group of 9 patients received physical modalities (IFC, 

MT) on thoracic-lumbar spinal region and the second 

group of 9 patients did not receive physical modalities 

on thoracic-lumbar spinal region. 

All patients made therapeutic exercises and took medi-

cations for osteoporosis, which consisted of bisphos-

phonates, calcium 1000 mg per day and vitamin D 800 

IU per day. Patients from both groups did not take anal-

gesic pharmacologic agents. 

Patients underwent physical modalities once a day for 

21 days in total with weekend breaks. Therapeutic exer-

cises started at the Institute of Physical Medicine and 

Rehabilitation and patients practiced them twice a week 

during the period of investigation. 

The follow-up period was 3 months, when two check-

ups were made; the first one on day 21 and the second 

control visit at 3 months. 

All patients were informed on the type and modalities 

of therapy and were given answers to all questions re-

lated to the examination. All patients were treated in 

compliance with the Declaration of Helsinki. 

Back pain intensity in all patients was determined by 

the use of a numeric pain rating scale consisting of 11 

items described in Figure 1. This scale has been recog-

nized in clinical metric pain relevance [9]. 
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         Fig. 1. Numeric pain rating scale 

         Score 0-patients have no pain; Rating 1,2,3-patients have mild pain, score 1;  

         Rating 4,5,6-patients have moderate pain, score 2; Rating 7,8,9-patients have severe pain, score 3. 
 

Pain rating scale was made at the beginning, on day 21 

and at the end of the examination. 
 

Physical modalities 

 

Interferential currents (IFC) are produced by the machine 

Inteldin, serial number 1177, Electronic Design. IF cu-

rrent is applied, constant 100 Hz, for 15 minutes. The 

current is applied at the thoracic-lumbar level using 

four electrodes. They are isolated with damp sponge, 

well squeezed, and placed on patient’s skin, fixed with 

bags. The skin has to be intact, healthy. Patients feel 

the therapy as a tingling sensation at the contact area 

and they do not feel any discomfort. 

Magnetic therapy is conducted with low frequency pul-

sed electromagnetic field produced by the apparatus 

Magomil 2 of Electronic Design,  with 8 MT intensity 

and 25 Hz frequency in the thoracic-lumbar region in 

duration of 30 minutes. 

Kinesitherapy is consisted of exercises, which are iso-

metric and isotonic for strengthening and extending 

the paravertebral muscles, muscles of the upper and 

lower extremities, pectoral muscles, abdominal 

muscles and respiration exercises. 

Statistical analysis of data was done with standard sta-

tistical methods, which were used to calculate the per-

centage of arithmetic mean with standard deviation. 

The following statistical tests were used: t-test, Mann-

Whitney U Test and Friedman ANOVA. Comparison of 

pain intensity was made in each group and between 

the two groups at the beginning of the investigation, on 

day 21 and at the end of the third month. Values of 

p<0.05 were considered to be statistically significant. 

 

Results 
 

The study included 18 patients divided into two groups: 

group 1 who received physical therapy modalities and 

group 2 who did not undergo physical procedures. Pa-

tients of both groups practiced therapeutic exercises. 

Table 1 presents patients from group 1 and group 2 

according to age, menopause, body mass index, total 

T-score of lumbar spine and total T-score of femur. 

Results obtained showed insignificant difference regarding 
age (p=0.14), menopause (p=0.14), T-score lumbar spine 

(p=1) and T-score of femur (0.51) between group 1 and 

group 2. 
 

Table 1. Patients from group 1 and group 2 according to age, 

menopause, body mass index, total T-score of lumbar spine 

and total T-score of femur 

 
Mean Std. dev. 

t-value P 
Group  1 Group 2 

age 61.679.27 66.562.50 -1.53 0.14 
menopause 14.336.73 18.554.61 -1.55 0.14 
T-score lumbal -2.920.42 -2.920.40 -0.00 1.00 
T-score femur -1.890.40 -1.760.44 -0.67 0.51 
 

There was no significant difference in the pain intensity 

between the groups at the beginning of the investi-

gation (p=0.93). 

 

0

5

10

exam control

1

control

2

score 0

score 1

score 2

score3

 
  Fig. 1. Patients from group 1 who received physical therapy  
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Patients from group 1 are given in Figure 1 and they 

are presented according to pain intensity expressed in 

scores (0, 1, 2, and 3) and the number of patients at 

their first examination as well as at first and second 

control visits. Statistical analysis showed that patients 

of group 1 had a significant difference in the pain 

intensity at first and at second control (p=0.0024). 

Figure 2 shows patients from group 2 presented 

according to pain intensity expressed in scores (0, 1, 2, 

and 3) and their number of check-ups, first and second 

control visits. Statistical analysis showed that patients 

of group 2 had also a significant difference in the pain 

intensity at first and at second control (p=0.0038). 

The results obtained at the first check-up, when com-

parison of the pain score between both groups of pa-

tients was made, are presented in Figure 3. Patients of 

group 2 were shown to have a significantly higher pain 

score (p=0.0003). 
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 Fig. 3. Pain intensity in patients of group 1 and group 2 at first   

 control visit 
 

The results obtained at the second check-up, when com-

parison of the pain score between both groups of pa-

tients was made, are presented in Figure 4. As it is illus-

trated no significant difference in the pain score between 

the groups was observed (p=0.63). 
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  Fig. 4. Pain intensity in patients of group 1 and group 2 at    

  second control visit 

 

Discussion 
 
We live in a society where the percentage of elderly po-

pulation is increasing and hence the focus of interest is 

on osteoporosis. Since it is a silent disease, its first cli-

nical manifestation is low-energy fracture that is presen-

ted with back pains. Patients suffering from long-term 

and persistent pain take analgesic agents for a conside-

rable period. Long-term usage of analgesic agents is 

harmful for the health due to their adverse effects. On 

the other hand, physical modalities such as interferential 

currents and magnetic therapy are safe for the patient. 

In our study we examined the combined analgesic effec-

tiveness of interferential current therapy and analgesic 

effectiveness of magnetic therapy along with their 

pooled effect on pain intensity. Osteogenic stimulatory 

effect of magnetic therapy was not analyzed due to the 

short follow-up period. 

The results obtained showed that in both groups of pa-

tients a significant pain relief was observed in the first 

group who received physical therapy modalities (p= 

0.0024), and in the second group of patients who did 

not receive physical therapy modalities (p=0.0038). 

However, on the first check-up, when the results of 

both groups were compared, an improvement was noti-

ced in the first group of patients who received interfe-

rential currents and magnetic therapy, that is, pain in-

tensity reduction and an increased number of patients 

with smaller pain score was observed. On the other 

hand, pain score was significantly higher in the second 

group of patients (p=0.0003). At the first control an in-

creased pain score in the second group of patients was 

found as they did not receive physical therapy modali-

ties. These results are in agreement with those presen-

ted in the prospective control study of Feber et al. 
where the effect of combined physical modalities on 

pain had been investigated [10]. It was shown that a 

combination of several physical therapy procedures 

significantly reduced the pain. 

The results from the second control, which was at the 

end of the third month of patients’ follow-up, showed no 

statistically significant difference between the groups 

with regard to pain intensity (p=0.63). The results of the 

second control encourage us to conduct further studies. 

On one hand, they might be a result of regular practi-

cing of exercises for osteoporosis because patients 

from both groups continued with their exercises three 

times a week following the first control visit. On the 

other hand, this is most probably a result of a small 

number of examined patients included in this study. 

However, this is a part of an ongoing research and a 

larger number of patients is planned to be included. 

 

Conclusion 
 

Interferential currents and pulsed low-frequency elec-

tromagnetic field is one of the possible combinations 

of physical therapy modalities that influence on pain 

relief in osteoporosis. Our results are initial and mo-

dest, but they give us insight in the effect of these phy-

sical therapy modalities. Due to the small number of 
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comprised patients in this study, the efficacy of these 

physical therapy modalities should be further examined. 
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Abstract 

 

Introduction. The term biomarkers or biological mar-

kers generally refers to proteins measured in the circula-

tion (blood), whose concentration indicates some normal 

or pathological state or condition. The biomarker is ob-

jectively measured and evaluated as an indicator of nor-

mal biological processes or pharmacological responses to 

therapeutic interventions. One of these biological markers 

is C-reactive protein (CRP). 

Aim. To evaluate the efficiency of using adequate and 

appropriate biomarkers for diagnosis, treatment and mo-

nitoring of pneumonia in children.  

Methods. This study included 30 patients with diagno-

sed pneumonia, who were admitted at our Institute. Blood 

samples were taken prior to initiation of treatment in pa-

tients with pneumonia and 7 and 14 days after the treat-

ment. The control group included physically active and 

healthy individuals without family history of disease, 

aged from 1 to 14 years. All the results of the biochemi-

cal analyses were within the reference values, and none 

of the control individuals received therapy. In our count-

ry, for serum C-reactive protein, as well as for other pa-

rameters that determine the diagnosis of the patient, we 

use a common method for determining normal values, by 

choosing a huge representative sample from the screening 

population, consisting of healthy individuals without  

any disease, especially with no sign of this disease (the 

children who should be checked up). Further, normal 

values obtained in this way are taken as reference values. 

Results. The average serum CRP protein levels prior 

to antibiotic therapy were the following: (1-2) xsd 

=34.94±20.44 mg/L, (3-6) xsd=68.20±10.87 mg/L, 

(7-11) xsd=65.59±12.01 mg/L, whereas in patients with 

pneumonia after 7-day antibiotic treatment  the values 

were the following: xsd=24.64 ± 11.57 mg/L/ xsd  

=40.10±6.83 mg/L/ xsd=32.09±6.68 mg/L (Р<0.05),  
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and after 14-day-therapy xsd=6.80±1.14 mg/L/ x 

sd=7.20±0.82 mg/L/ xsd=8.10±0.89 mg/L (Р<0.05). 

Also, CRP in serum correlated with the severity of the 

clinical condition (Р<0.05). 

Discussion and conclusion. This study is useful for 

showing the importance of C-reactive protein in serum 

for early diagnosis and follow-up of the pneumonia. 

CRP is very important as a biomarker, both from clini-

cal and scientific aspect. It can be used for early rapid 

diagnosis, monitoring of pneumonia and can successfully 

be used in a large number of diagnosis. It opens new 

opportunities for further research in this field. 

 
Keywords: biomarkers, CRP, children, pneumonia 
___________________________________________ 
 
Apstrakt 
 
Voved. So poimot biomarkeri, vo medicinata se 
ozna~uvaat, naj~esto, proteini izmereni vo cir-
kulacijata (krv), ~ija koncentracija uka`uva na 
normalen ili na patolo{ki odgovor na orga-
nizmot, kako i na farmakolo{kiot odgovor kon 
primenata terapija. Eden od niv e i S-reaktiv-
niot protein vo serum (CRP). 
Cel. Da se vidi dali C-reaktivniot protein kako 
marker e va`en i korisen za brza dijagnoza, te-
rapija i sledewe na pnevmonijata kaj decata. 
Metodi. Vo ramkite na ovoj trud bea vklu~eni 
30 pacienti so dijagnosticirana pnevmonija, hos-
pitalizirani vo na{iot Institut. Krv za anali-
za be{e zemena neposredno pred po~nuvawe so 
terapijata i po 7 i 14 dena po tretmanot kaj pa-
cientite so pnevmonija. Vo kontrolnata grupa 
bea opfateni ispitanici na vozrast od 1 do 14 
godini, fizi~ki aktivni, zdravi i bez famili-
jarna istorija za odredena bolest. Site biohe-
miski analizi bea vo granicite na referentni 
vrednosti, nitu eden od ispitanicite od kont-
rolnata grupa ne prima{e  terapija. Kaj nas, za  
C-reaktivniot protein vo serum, kako i za dru-
gite parametri koi ja determiniraat dadenata 
dijagnoza kaj eden pacient, se primenuva voobi-
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~aenata metoda za odreduvawe na normalnite 
vrednosti preku odbirawe dovolno golem repre-
zentativen primerok od ispituvanata populaci-
ja, sostaven od naizgled zdravi ispitanici i 
bez klini~ki znaci na nekakvo zaboluvawe,  oso-
beno bez znaci za postoewe na ovaa bolest (deca 
dojdeni na kontrola), taka {to dobienite nor-
malni vrednosti gi zemame kako referentni 
vrednosti. 
Rezultati. Prose~nata vrednost na SRP vo se-
rumot pred antibiotskata terapija iznesuva{e 

(1-2) xsd=34,94±20,44 mg/L, (3-6) x sd=68,20± 10,87 

mg/L, (7-11) xsd=65,59±12,01 mg/L, dodeka kaj voz-
rasnite grupi so pnevmonija, po 7 dena od anti-

biotski tretman, iznesuvaa x sd=24,64 ±11,57 

mg/L/ xsd=40,10±6,83 mg/L/ x sd=32,09±6,68 mg/L 

(R<0.05), и по 14 дена xsd=6,80±1,14 mg/L/ xsd= 

7,20±0,82 mg/L/ xsd=8,10±0,89 mg/L (R<0.05). 
Isto taka, SRP vo serum korelira so te`ina 
na klini~kata slika  (R<0.05). 
Diskusija i zaklu~ok. Od ovoj trud se gleda deka 
S-reaktivniot protein vo serum e mnogu va`en 
kako biomarker, i od klini~ki i od nau~en 
interes, za navremeno, brzo dijagnosticirawe 
i sledewe na pnevmonijata, mo`e uspe{no da se 
iskoristi za pogolem broj dijagnozi, {to otvo-
ra {iroki mo`nosti za natamo{ni istra`uva-
wa na ova pole.  
 
Klu~ni zborovi: biomarkeri, CRP, deca, 
pnevmonija 
___________________________________________ 

 

Introduction 

 

The term biomarkers or biological markers generally 

refers to proteins measured in the circulation (blood), 

whose concentration indicates some normal or patholo-

gical state or condition. The biomarker is objectively 

measured and evaluated as an indicator of normal bio-

logical processes or pharmacological responses to thera-

peutic interventions.  

One of these biological markers is C-reactive protein 

(CRP), which is a protein in the human blood that be-

longs to the pentraxin family [1]. 

C-reactive protein or acute-phase protein belongs to a 

group of complex mucoproteins, e.g. complex proteins 

which are composed of more than 15% of carbohydrate. 

In addition, CRP in healthy individuals is found in low 

concentrations. 

CRP is produced in the liver and by the mast cells 

(adipocytes) [2]. CRP is a glycoprotein, known as C-
reactive protein, an acute-phase protein found in the 

blood which increases rapidly in response to inflamma-

tion; the CRP levels can increase up to 100 times for 

24 hours during acute inflammation. Therefore, in the 

last few years CRP is frequently used for diagnosis 

instead of erythrocyte sedimentation, which was used 

for more than 50 years [3]. 

CRP is a protein with many physiological roles within 

the human immune system, such as binding phophocholi-

ne expressed on the surface of dead or degraded cells 

(damaged by infection, disease or trauma), binding of 

nuclear antigens and certain pathogenic organisms, which 

bound in this way, activates the composition of a 

complement (which participates in the cell destruction) 

or activates macrophages or bound to a cell serves as 

opsonin [4]. In clinical practice, CRP is an essential mar-

ker for many pathological diseases, such as: malignant 

diseases, lymphomas, systemic lupus erythematosus, 

rheumatoid arthritis, vasculitis, pneumonia, heart attack, 

fungal infection, intestinal inflammation, rheumatic fever, 

tuberculosis, etc. [5,6]. 

C-reactive protein is known to be the most commonly 

analyzed protein of plasma in laboratory diagnostics, 

which serves as a marker of inflammation. CRP is con-

sidered to be an early indicator of infection or infla-

mmation and a marker for disease activity. 

CRP is a biomarker used for detecting the inflamma-

tion in the human body, but a CRP test cannot show 

where the inflammation is located. 

CRP is essential in distinguishing viral and bacterial 

infection. In viral infections that are followed by rapid 

sedimentation and increased leukocytes, CRP levels 

are normally low in the blood [7,8] . 

CRP levels are quite increased in invasive bacterial 

infection.  

Besides detection of acute inflammation, measurement 

of CRP concentration is useful for assessment of the 

progression of the disease or assessment of the effecti-

veness of therapy. For example, with successful anti-

biotic therapy the level of CRP concentration in the se-

rum will fall faster than erythrocyte sedimentation rate 

(SE), and by monitoring its concentration can prevent 

unnecessary use of less effective or ineffective antibio-

tics, hence it gives time to replace ineffective antibio-

tics with other, more efficient and more effective ones [9]. 

CRP concentrations drop more rapidly in response to 

effective antibiotic treatment than erythrocyte concen-

trations (SE). In contrast, inadequate treatment is ref-

lected in persistently high CRP levels. Monitoring of 

CRP concentrations can alert to complications of in-

adequate therapy and is a substantial aid in helping the 

healthcare practitioners make the right diagnosis and 

reach the correct treatment decision [9]. The levels of 

CRP are of crucial importance in diagnostic tests and 

monitoring of the treatment of infections, especially in 

premature babies and newborns. 

CRP-reactive protein is used to discover whether there 

is an infection after surgery. CRP normally rises within 2 

to 6 days after surgery and then it decreases by the third 

day after surgery. If CRP stays elevated for 3 days after 
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surgery, an infection may be present, as a complication 

of the surgery. 

CRP can help in distinguishing bacterial and viral infec-

tions, in monitoring the progression of the disease, in 

evaluating the benefits of the treatment, but it can also 

be used as a risk factor. 

Normal concentrations in healthy human serum are 10 

mg/L. High levels of 10-40mg/L are found in pregnant 

women, mild infections and viral infections, smokers, 

etc. CRP levels of 40-200mg/L show acute infection, 

bacterial infection. CRP levels higher than 200mg/L are 

found in severe bacterial infection and burns [10]. 

Pneumonia is an inflammatory condition of the lungs 

and it is one of the most common lung diseases. Pneumo-

nia is due to infection caused primarily by bacteria and 

viruses and less commonly by fungi and parasites [11]. 

Pneumonias of bacterial origin, which will be the sub-

ject of our investigation may be caused by gram positive 

and gram negative bacteria. In practice, despite micro-

biological examination that is used in detecting the 

etiologic cause, frequently biochemical and immuno-

logical methods for differentiation of pneumonia are 

used. Over the last decade there has been a significant 

progress in biochemical investigation, inflammation and 

sepsis. Examinations of the changes in proteins are of 

the greatest interest in clinical practice [12-14]. There 

are many acute phase proteins in medicine, but for the 

determination of acute phase proteins with rapid kine-

tics, with a short half-life and a wide range of variation 

in the acute period of the disease, we will broadly in-

vestigate C- reactive protein (CRP). This means that as 

a marker, it has a very large and important role in medi-

cal research and its application allows the perception 

of the mechanism and course of the disease [15,16]. 

 

Aim 

 

Determination of the CRP concentrations in serum or 

whole blood in children suffering of pneumonia, with 

precise and sensitive immunofluorescence method for 

determining the concentration of C-reactive protein 

(CRP) in serum or whole blood (ELFA).  

 

Materials and methods 
 

Of all respondents involved in this study, blood sample 

was taken on an empty stomach early in the morning 

without giving anticoagulation agents. In the control 

group were included subjects aged from 1 to 14 years, 

physical active, healthy individuals that had no family 

history for the particular disease. All biochemical ana-

lyses were within the reference values and these sub-

jects did not receive any therapy. In our country, for 

serum C-reactive protein, as well as for other parame-

ters that determine the diagnosis of a patient, we use a 

common method for determining normal values, by 

choosing a huge representative sample from the screening 

population, consisting of healthy individuals without  

any disease, especially with no sign of this disease (the 

children who should be checked up). Further, normal 

values obtained in this way are taken as reference values. 

The study group included 30 patients diagnosed with 

pneumonia. 

Blood sample was taken immediately before the co-

mmencement of treatment and one month later in pa-

tients with pneumonia. In this analysis the quantitative 

method for determination of CRP in serum or whole 

blood was used, which is based on laser-epifluorescence 

immune response (ELFA). The reference values of CRP 

in serum or whole blood is less than 10 mg / L. 

Statistical analysis of data was done by using all variants 

of Student’s t-test. Calculations were performed using 

the computer program EXCEL.  

Values of p less than 0.05 were considered to be 

statistically significant. 

 

Results 

 

This study included 30 patients with pneumonia who 

were treated at the Institute of Lung Diseases in Children, 

Skopje. All participants were followed by doctors who 

work in the departments of pneumonia. Necessary diag-

nostic procedures for detection of specified disease and 

initiation of antibiotic therapy were made. 

 
Тable 1. Distribution according to age of patients with 

pneumonia 
Age (years) 1-2 3-6 7-11 total 

Number of patients 4 10 16 30 
 

Table 1 presents the groups aged  1-11 years, patients 

with pneumonia, with mean age x=6.43 while the age 

of control individuals was in the range from 1 to 14 

years, mean age x=7,7 years. 
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                  Fig. 1. Distribution according to sex in patients with pneumonia 
 

Table 2. Serum CRP levels in patients with pneumonia 

x   sd 
Number Group Age (years) CRP mg/L 

1 Controlled group 1-14 4.970.38 

2 

Group of patients with 

pneumonia before the 

treatment 

1-2 34.94±20.44 
3-6 68.20±10.87 
7-11 65.59±12.01 

3 

Group of patients with 

pneumonia after 7 days of 

the treatment 

1-2 24.64±11.57 
3-6 40.10±6.83 
7-11 32.09±6.68 

4 

Group of patients with 

pneumonia after 14 days of 

the treatment 

1-2 6.80±1.14 
3-6 7.20±0.82 
7-11 8.10±0.89 

*Mean  standard deviation 
 

 
            Fig. 2. Serum CRP levels in patient with pneumonia 

 

Figure 1 presents the predominating male gender 19 

(63.33) among patients with pneumonia versus female 

gender 11(36.67). 

Table 2 and Figure 2 show the concentration of C- 

reactive protein in serum in children with pneumonia 

one month after the application of antibiotics, where 

the average value of CRP in serum in patients before 

antibiotic treatment was ±sd=62.37±7. 86 mg/L, while 

in the group after antibiotic treatment it was ±sd=10.29± 

0.71 mg / L. 

There was an evident difference in the first group of 

children with pneumonia before treatment compared to 

the second group after treatment (p<0.05), which indi-

cates the severity of the disease and the concentration 

of C-reactive protein in serum at the beginning. Fur-

thermore, there was an evident upward trend of the ave-

rage values of C-reactive protein in serum as the di-

sease progressed; the measured average concentrations 

were significantly higher in the control group (p<0.05). 

In children with pneumonia after antibiotic treatment, 

the average concentration of C-reactive protein in the 

serum did not differ significantly compared to the 

control group (p> 0.05). 

 
Table 3. The number of positive culture in patients 

with pneumonia 

Positive culture 
The number of 

enrolled patients 
Moraxella catarralis 4 
Haemophilus influenzae 6 
Streptococcus pneumoniae 8 
Escherichia coli 6 
Others 6 
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Table 3 shows the number of tested  patients and isolated 

bacteria. In the group of children with pneumonia be-

fore treatment there were 24 isolated bacteria, while the 

number of the rest was either  small or there were no iso-

lated bacteria and were placed in the group of other bacteria.

 
Table 4. Distribution according to the severity of the clinical picture 

 Number Rate (%) 
CRP (mg/L) 

x±sd 
Severe clinical diagnosis 17 56,6 91,55 ± 8,45 
Moderate severe clinical 

diagnosis 
13 43,3 24,23 ± 2,57 

Severe clinical diagnosis-WBC>16x109, GR>70%, X-ray (massive findings), 

hypoxia 
 

 
                           Fig. 3. Distribution according to the severity of the clinical picture 
 

Table 4 and Figure 3 show the distribution of patients 

according to the severity of the clinical condition and 

the correlation of CRP with the severity of the clinical 

condition of the patients (p<0.05). 

 

Discussion 
 

Increased respiratory infection in infants and young 

children affects on physical depending on the environ-

ment where they live. Unfavorable conditions of the 

external environment (air pollution, unventilated apart-

ments, smoking) has a detrimental (harmful) effect more 

on the young than on the older children because the 

terminal parts of the lungs are less distant from the 

external environment thus easily enter microbial and 

no-microbial agents. 

Despite exposure to large amounts of these harmful 

organisms, there are certain conditions which may lead 

to pneumonia in an individual. Certainly, the lack of 

normal anatomical structure may increase the risk of 

developing pneumonia. 

Viruses may interfere with ciliary function, letting them-

selves or other harmful microorganisms (such as bac-

teria) to penetrate into the lower respiratory tract. Various 

chronic conditions predispose to infection with pneu-

monia. These include asthma, cystic fibrosis and neuro-

muscular diseases that can hinder closing the epiglottis. 

Esophageal disorders can cause spillage of substances 

from the stomach back into the esophagus. In childhood, 

one third of pneumonias are from viral etiology, one 

third belongs to unknown etiology, and the rest are pro-

bably caused by bacteria [17]. 

In practice the cause of pneumonia is based on epi-

demiological, clinical, radiological and hematological 

tests as well as on the basis of pneumonic lesion res-

ponse to antibiotics and other treatment. In other words, 

in practice non-specific, indirect methods of etiological 

differentiation of pneumonia are often used, not a mic-

robiological examination which is the only authoritati-

ve method in detecting the etiologic cause. It is known 

that pneumonia in infants is more critical than in older 

children. The severity of pneumonia depends on the 

etiologic cause, the nature of the lesion, and the degree 

of intoxication and impairment of lung function which 

is important for prognosis and therapy. 

Pneumonia is divided according to etiological and ana-

tomical criteria [18]. This division is used in everyday 

work. It is often difficult to diagnose pneumonia, because 

most often the diagnosis is based on the etiological 

causes. There are few institutions, including our, where 

one can identify bacterial etiological factor for pneumo-

nia in children. In the first stage in children with pneu-

monia of bacterial origin, which takes several hours, 

interalveolar capillaries expand and the alveoli begin 

to fill up with serous exudate, rare polymorphonuclear 

leukocytes and a huge amount of mucus, which has 

been confirmed by our results. 

Also, the values of C-reactive protein as a biomarker 

in serum in patients with bacterial pneumonia, and the 

procalcitonin in the serum are confirmed in the studies 
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of many scientists [19], which state that later in the 

second phase the alveoli are filled with a number of 

neutrophils and fibrin; while in the last stage of the 

disease remains a heavy exudate, the number of mac-

rophages and neutrophils increases and occurs necrosis. 

This is followed by an increase in sedimentation of the 

erythrocytes and leucocytes. 

Cellular immunity is an important mechanism in de-

fense agents of these intracellular pathogens [20], pro-

ving our values of neutrophils in blood. With the ad-

vent of penicillin and other antibiotics, modern surgi-

cal techniques and intensive care in the 20th century, 

the rate of death from pneumonia sharply declines. Highly 

evident is the need for vaccination of newborns, which 

has been confirmed by our research [21]. 

Vaccination of infants against Haemophilus influenzae 

type B began in 1988 and led to a dramatic decline in 

cases shortly thereafter. Vaccination against Streptococcus 
pneumoniae in adults began in 1977, and in children in 

2000 and resulted in a similar outcome. 

Concentrations of C-reactive protein in serum of pa-

tients with proven bacterial pneumonia after applying 

antibiotic therapy were highly reduced, and were con-

firmed in investigations of many scientists.  

Reduction in use of antibiotics is an essential object in 

modern medicine, which will result in reduced costs. 

Avoiding the side effects of treatment will lead to re-

duction of bacterial resistance. Very often, after taking 

a detailed history, physical examination, laboratory tests 

and x-ray of the lungs, clinicians cannot set reliable diag-

nosis because of overlapping symptoms and signs in 

bacterial and viral infections. In order to eliminate the 

uncontrolled use of antibiotics, there is a need for fast 

and reliable differentiation of bacterial infection from 

a viral infection of the respiratory tract. In pneumonia 

which is defined as inflammation of the pulmonary 

parenchyma, often caused by bacterial cause, there is 

elevated CRP [23]. 

 

Conclusion 
 

The value of the serum C-reactive protein correlates 

with the severity of clinical form and the evolutionary 

progress of the disease. Hence, the conclusion that C-

reactive protein is an important biomarker of pneumo-

nia as a diagnosis, as well as other diseases. On the other 

hand, this newly introduced method can be successfully 

used for multiple diagnoses, which opens up broad 

opportunities for further research in this field. 
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Abstract 

 
Chronic lymphocytic leukemia (CLL) is the most co-

mmonly diagnosed type of leukemia in Western Europe 

and North America, and represents about 30% of all 

leukemias in adults. CLL is a disease of elderly, who 

often have multiple comorbidities. These factors affect 

further treatment decisions, despite the great progress 

in the therapy of CLL in the last two decades.  

The aim of this study was to evaluate the current status 

in the management of patients with CLL in the Repub-

lic of Macedonia and to compare it with CLL patients in 

other western countries. 

We analyzed 102 patients with CLL referred to our In-

stitution for control and/or treatment in the period from 

January 2015 to October 2015. Median age of our group 

of patients at the time of diagnosis was 62.7 years with 

almost 40% of patients older than 64 years. Male to 

female ratio was 1.3:1 and 54% of patients were diag-

nosed in stage "0" according to Rai staging system. 

Watch and wait was the most common treatment app-

roach (58.8%) at the time of diagnosis, but at the mo-

ment of analysis only 33% of patients were still with-

out treatment. The most common treatment in this group 

of CLL patients was FCR protocol with 39.5% of pa-

tients treated with an average of 5 cycles of this immu-

nochemotherapeutic regimen. The average time of prog-

ression free survival (PFS) in all treated patients was 32.8 

months with range between 2-72 months.  

In summary, clinical characteristics of CLL patient in our 

clinical settings and the most common therapeutic 

approach at our Institution do not differ significantly 

from the characteristics of the average CLL patient in 

other studies.  
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Apstrakt 
 
Hroni~nata limfati~na leukemija (HLL) e naj-
~est tip na leukemija vo Zapadna Evropa i Se-
verna Amerika i pretstavuva 30% od leukemii-
te kaj vozrasnite. HLL e bolest na povozrasna-
ta populacija, koja ~esto ima  multipni komor-
biditeti. Ovoj faktor vo golema mera vlijae na 
terapiskiot izbor i pokraj golemiot napredok 
vo tretmanot na ova zaboluvawe vo poslednite 
dve decenii.   
Cel na ovoj trud e evaluacija na sega{nata sos-
tojba vo tretmanot na pacientite so HLL vo 
Republika Makedonija i sporedba so tretmanot 
na ova zaboluvawe vo drugite zapadni zemji.  
Analiziravme 102 pacienti so HLL koi se javi-
le za kontrola i/ili terapija, na na{ata Kli-
nika vo period od januari 2015 do oktomvri 2015 
godina. Mediana na vozrasta vo na{ata grupa na 
bolni vo momentot na postavuvawe na dijagnoza-
ta be{e 62,7 godini i re~isi 40% od pacienti-
te bea postari od 64 godini. Soodnosot ma`i 
sprema `eni be{e 1,3:1 i re~isi 54% od bolnite  
bea dijagnosticirani vo "O" stadium spored Rai 
stejxing sistemot. Opservacijata na bolnite be-
{e naj~estiot tip na terapiski pristap (58.8%) 
vo momentot na postavuvawe na dijagnozata, do-
deka vo momentot na analiza na pacientite od 
ova grupa samo 33% bea sè u{te bez tretman. 
Naj~est tip na tretman vo na{ata ispituvana 
grupa be{e FCR protokolot i 39,9% od bolni-
te bea tretirani so prose~no 5 ciklusa na  ovoj  
imunohemoterapiski protokol. Prose~no traewe 
na periodot bez progresija na bolest kaj leku-
vanite pacienti  iznesuva{e 32,8 meseci  (2-72 
meseci). 
Klini~kite karakteristiki i terapiskiot pris-
tap na najgolem broj pacienti so HLL vo na-
{ata institucija ne se razlikuvaat signifikan-
tno vo sporedba so karakteristikite i tretma-
not na bolnite so HLL vo drugite studii. 
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Klu~ni zborovi: hroni~na limfati~na leukemija, 
tretman, FCR. 
___________________________________________ 

 

Introduction 
 

Chronic lymphocytic leukemia (CLL) is the most co-

mmon type of leukemia in Western Europe and North 

America, with an incidence of 4.1/100,000 inhabitants 

[1-3]. CLL affects mainly older and male patients; the 

median age at diagnosis is 67-72 years [3] and almost 

70% of patients are older than 65 years. Because the 

incidence rises with age, it is projected that the CLL 

prevalence will increase in the forthcoming years due 

to the constant aging of the population [1,2].  

The diagnosis of CLL is established when the blood 

count shows a lymphocytosis with >5.000/μl clonal B-

lymphocytes, a peripheral blood smear with small, 

morphologically mature lymphocytes with immuno-

phenotype characterized by the coexpression of CD5 

and B-cell surface antigens CD19, CD20, CD 23 and 

clonal expression of either kappa or lambda immuno-

globulin light chains [4]. These clonal mature B cells can 

accumulate in the peripheral blood and bone marrow, 

as well as the lymph nodes, liver and spleen. Nowadays, 

mandatory diagnostic tests for CLL are complete blood 

count with peripheral blood smear and immunopheno-

typing of the lymphocytes with flow cytometry. Diag-

nostic tests like bone marrow biopsy, lymph node biopsy 

and cytogenetic evaluation are not necessary for diag-

nosis, but are recommended to differentiate autoimmune 

cytopenia from cytopenia resulting from bone marrow 

infiltration, in case of Richter transformation or to de-

fine some genetic risk factors. 

The clinical course of CLL is very heterogeneous. Some 

patients do not need treatment for many years, while 

others have rapidly progressive disease requiring imme-

diate treatment. The clinical staging system by Binet [5]  

 
Table 1. Staging systems in CLL 
BINET Stage Features 
A <3 Lymphoid areas* 
B >3 Lymphoid areas 

C 
Hemoglobin <100 g/L or platelet 

count <100x109 /L 
RAI Stage  

0 Lymphocytosis only 
I Lymphadenopathy 

II 
Hepatomegaly or splenomegaly 

with lymphocytosis 
III Anemia (Hemoglobin <110 g/L) 
IV Platelet count <100x109 /L 
*The five lymphoid areas comprise: uni or bilateral 

cervical, axillary and inguinal lymphoid, hepatomegaly 

and splenomegaly 
 

and Rai [6] were introduced decades ago and are still 

widely used as simple and inexpensive tools to distin-

guish which patients should be treated or managed with a 

watch and wait approach (Table 1). Both staging sys-

tems require clinical examination of the lymph node, 

spleen, liver enlargement and blood count. Treatment 

should be initiated in patients with advanced CLL 

(Binet stage C or Rai stages III/IV), which are defined 

by a thrombocytopenia and/or anemia, related to bone 

marrow infiltration. Treatment is also indicated in case 

of constitutional symptoms, such as weight loss, night 

sweats, fever, rapid lymphocyte doubling time and/or 

symptomatic enlargement of lymph nodes or spleen [4]. 

Both staging systems lack the accuracy to predict CLL 

outcome on an individual basis. Therefore, many mole-

cular and biological factors were proposed for predict-

tion of disease progression and survival [7] and conti-

nuous attempts are made to define the most relevant 

prognostic factors [8]. These factors include the muta-

tional status of immunoglobulin heavy chain [9], the 

expression of ZAP-70 protein in CLL cells [10], the 

expression of CD 38 antigen [11], but the most important 

practical significance have the cytogenetic abnormalli-

ties, especially 17p deletions and TP53 gene mutations 

[12,13]. The presence of a deletion of the short arm of 

the chromosome 17p or TP53 mutations are associated 

with a poor prognosis and resistance to most chemothe-

rapeutic agents. Treatment decisions in CLL patients 

depend not only on these prognostic factors, but even 

more on the patient’s physical fitness, comorbidities 

and concomitant medical treatment. According to these 

patient’s characteristics, we can divide CLL patients in 

three groups "go go"; "slow go" and "no go". The first 

group consists of physically fit patients without or with 

mild comorbidities and they should be treated with the 

standard treatment that includes FCR protocol. The se-

cond group "slow go" includes patients with relevant co-

morbidities that impact the life expectancy and should 

be treated with reduced-intensity protocols. The third 

group are "no go" patients with markedly reduced life 

expectancy due to multiple and severe comorbidites, 

who should be treated with the best supportive treatment. 

The standard first-line treatment for younger or older 

but fit CLL patients (the so-called "go go") nowadays 

is immunochemotherapy with purine analogues (fluda-

rabine or cladribine), cyclophosphamide and anti-CD20 

monoclonal antibodies-rituximab (FCR regimen). It is 

recommended to give 6 cycles of FCR, as it increases 

the probability of eradication of minimal residual di-

sease (MDR) and improves the progression-free survival 

(PFS) and overall survival (OS) [13-15].  

Treatment of patients with relevant comorbidities (the 

so-called "slow go") includes therapy with chlorambucil 

or bendamustine and anti-CD20 monoclonal antibodies-

rituximab [16]. The combination of chlorambucil or ben-

damustine and ofatumumab or obinutuzumab, another 

anti-CD20 monoclonal antibodies which might have a 

higher complement-dependent cytotoxicity (CDC) than 

rituximab, offers safe and effective treatment of this 
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group of patients [17,18]. Treatment of refractory and 

relapsed fit patients nowadays includes novel agents 

like ibrutinib (Bruton’s tyrosine kinase-BTK inhibitor) 

and idelalisib (phasphatidylinositol-3-kinase inhibitor) 

or allogeneic stem cell transplantation for young patients 

refractory to first-line therapy [19-21].  

The aim of this study was to evaluate the current status 

in the management of patients with CLL in the Republic 

of Macedonia and to compare it with CLL patients in 

other western countries. 

 

Materials and methods 

 
We analyzed 102 patients with CLL referred to our 

Institution for control and/or treatment in the period 

from January 2015 to October 2015. All patients were 

diagnosed at the University Clinic for Hematology in 

Skopje, R. Macedonia in the period between 1997-2015 

with standard diagnostic procedures according to the 

recommendation of IWCLL (International Workshop 

on Chronic Lymphocytic Leukemia) [4].  

Data collected from medical records were: age at diag-

nosis, gender, clinical stage by Rai, symptoms, type of 

treatment, period without progression of disease with 

or without treatment. The data were analyzed using stan-

dard statistical tests in Microsoft Office Excel 2003 

and SSPP 7.  

 

Results 

 
Median age of our group of patients at the time of diag-

nosis was 62.7 years with 39/102 (38%) patients older 

than 64 years. Age distribution of patients with CLL at 

the time of diagnosis is presented in Figure 1. Only 3 

patients were younger than 45 years, 15 patients were 

between 45-54 years old, 45 patients were between 55-

64 years old, 29 patients were between 65-74 years old 

and 10 patients were older than 75 years. Average life 

expectancies in the Republic of Macedonia are 76 years; 

73 for men and 78 years for women. Median age of 

patients with CLL in our group was 62.7 years at the 

time of diagnosis. Male to female ratio in our group of 

patients was 1.3:1 and 58/102 (56.9%) patients were 

male. Distribution of the patients according to Rai staging 

system is presented in Figure 2 and 55/102 (54%) pa-

tients were in the early stage of disease (Rai grade "O"), 

21 patients were in grade "1", 5 patients were grade "2", 

16 patients grade "3" and 5 patients grade "4" (Figure 2). 

In our group of patients 81% had at least one comorbidity 

and the most common were cardiovascular diseases.

  

 
        Fig. 1. Age distribution of CLL patients at the time of diagnosis 

 

 
Fig. 2. Distribution of CLL patients according to Rai staging system at the time of diagnosis 

 

Watch and wait was the most common treatment app-

roach at the time of diagnosis with 58.8% of patients 

(59/102) who did not require therapy at the time of diag-

nosis. At the moment of analysis only 33% of patients 

were still without treatment. Average time of observation 

without treatment in our group of patients was 3.6 years, 
with range between 0-18 years. Overall time from diag-

nosis was 7.3 years, with range between 0-18 years. 

The most common treatment modality in our group of 

CLL patients was FCR protocol with 39.5% of pa-

tients treated with average of 5 cycles of this immuno-

chemotherapeutic regimen. The second most common 

treatment option was monotherapy with chloramubucil 

and the third was R-CVP immunochemotherapeutic regi-
men (Figure 3). Average time of progression free sur-

vival (PFS) in all treated patients was 32.8 months with 
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range between 2-72 months. Average time of PFS in 

patients treated with FCR was 35.1 months (range: 12-

72+ months), compared to 18.6 months (range: 2-30) 

in patients treated with R-CVP protocol (Table 2). 

These results confirmed the superiority of FCR as a 

therapeutic regimen versus R-CVP. 

  

 
    Fig. 3. Distribution of CLL patients according to treatment options 

    FC = fludarabine+cyclophosphamide, FCR = fludarabine+cyclophosphamide+rituximab, R-CVP =    

    rituximab+cyclophosphamide+vincristine+prednisolone 
 

Table 2. Progression free survival in different treatments in CLL patients 

Treatment No patients Mean Age 
Mean No  

of cycles 

PFS 

months 

Range 

months 
FCR 17(39.5%) 62.4 4.3 35.1 12-72+ 
R-CVP 6(14%) 65.6 6.1 18.6 2-30 

 
Discussion 
 

Population studies show that the median age at diagnosis 

of CLL patients is 71 years in USA and 70 years in 

Europe, while in clinics the median age at diagnosis is 

much younger (64 years at the Mayo Clinic; 58 years 

at MD Anderson Cancer Center) [22,23]. In our study, 

the median age at diagnosis of the referred patients was 

also younger (62.7 years) than the reported one. The 

median age of CLL clinic patients is relatively close to 

the population median age, but there are still a substantial 

number of elderly patients in the nonreferred group. 

This suggests that younger patients are more often 

being referred to the clinic for therapy, while elderly 

patients may not be referred as they are considered not 

fit enough for treatment. 

Distribution of the patients according to Rai staging 

system in our study was similar to that reported in the 

literature [4-6], as well as the sex distribution [3]. Male 

sex is prevailing in CLL patients and early stages of 

disease are more common at the time of diagnosis. 

Comorbidities are very common in CLL patients due 

to the advanced age of these patients. A typical CLL 

patient is older than 65 years; she/he has three different 

comorbidities (most commonly cardiovascular disease, 

arthritis and psychiatric disease) and 44% of patients 

older than 65 years have some degree of renal insu-

fficiency [24]. In our group of patients 81% had at least  

 

 

one comorbidity and the most common were cardio-

vascular diseases.  

Observation was most common treatment approach at 

the time of diagnosis with 58.8% of patients not re-

quiring therapy in the beginning, but later during the 

course of disease only 33% of patients were still with-

out treatment. The average time of observation without 

treatment was 3.6 years, with range 0-18 years. Similar to 

other studies, the most common treatment was FCR 

protocol, with almost 40% of patients treated with this 

immunochemotherapeutic regimen. The average time of 

PFS in patients treated with FCR was 35.1 months 

(range: 12-72+ months). Almost 60% of patients re-

quiring treatment in our study were treated with less 

aggressive therapeutic regimens due to the advanced 

age and/or comorbidities.  

In summary, in this study we presented the most co-

mmon clinical characteristics of an CLL patient in our 

clinical settings and the most common therapeutic 

approach at our Institution that do not differ signify-

cantly from the characteristics of  CLL patient in other 

studies.  
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ASOCIRANI FAKTORI NA RIZIK KAJ PACIENTI SO TRANZITORNA 
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Apstrakt 
  
Voved. Tranzitorna ishemi~na ataka (TIA) pret-
stavuva akutna epizoda na vremena nevrolo{ka 
disfunkcija koja tipi~no trae pomalku od eden ~as.  
Ateroskleroti~niteplaki na karotidnite arte-
rii mo`at da predizvikaat TIA preku stesnu-
vawe na lumenot ili preku mehanizam na tromb-
embolija. Celta na ovoj trud e da se analiziraat 
promenite na karotidnite arterii kaj pacienti 
so TIA i so asociranite faktori na rizik.  
Metodi. Napravena e retrospektivna analiza 
na 62 pacienti so TIA. Kaj site e napraveno ko-
lor dupleks sonografsko ispituvawe na karotid-
nite arterii i se analizirani rizik faktorite. 
Rezultati. Analizirani se 15 (24%) `eni i 47 
(76%) ma`i so TIA, na vozrast od 45 do 79 godi-
ni. Hipertenzijata e najzastapen rizik faktor-
prisutna kaj 57 pacienti (91,9%). Naj~esti pro-
meni na ekstrakranijalnite segmenti na karo-
tidnite arterii se ateromatozni plaki (zasta-
peni kaj 25,8%) i stenoza od nizok stepen (40-
59%) vizuelizirana kaj 24,1% od ispitanicite. 
Dominiraat multipni plaki, prete`no lokali-
zirani vo predel na bifurkacija i po~etniot seg-
ment na vnatre{nata karotidna arterija (67,7%), 
so neramna povr{ina (kaj 58,1%), heterogena struk-
tura (70,9%) i prete`no hipoehogeni (46,8%). 
Zaklu~ok. Ovie podatoci poka`uvaat signifi-
kantna povrzanost me|u ultrazvu~nite karakte-
ristiki na karotidnite plaki i pojavata na TIA. 
Poradi toa, kaj site pacienti so TIA treba da 
bide napravena kolor dupleks sonografska egza-
minacija na karotidnite arterii i da se eva-  
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luiraat faktorite na rizik, so cel da se preze-
mat soodvetni terapiski merki, kako i preveni-
rawe na pojavata na definitiven mozo~en udar. 
 

Klu~ni zborovi: tranzitorna ishemi~na ataka, 
karotidni arterii, kolor dupleks sonografija, 
faktori na rizik  
___________________________________________ 

 

Abstract 
 

Introduction. A transient ischemic attack (TIA) is an 
acute episode of temporary neurologic dysfunction that 
typically lasts less than an hour. Atherosclerotic plaques 
in the carotid arteries may cause TIA by lumen stenosis 
or plaque-related thromboembolism. The aim of this 
paper was to analyze the changes of the carotid 
arteries in patients with TIA and associated risk 
factors. 
Methods. A retrospective analysis of 62 TIA patients was 
performed. Color duplex sonography of the carotid arteries 
and risk factor assessment was carried out in all patients. 
Results. We analyzed 15(24%) females and 47(76%) 
males with TIA, aged 45-79 years. The most frequent risk 
factor was hypertension, present in 57 patients (91.9%). 
The most common findings of the extracranial seg-

ments of the carotid arteries were atheromatous plaques 
present in 25.8% and low-grade stenosis (40-59%) vi-

sualized in 24.1% of patients. Multiple plaques predomi-

nated, mostly localized in the region of bifurcation and 
the beginning of the internal carotid artery (67.7%), with 
irregular surface (in 58.1%), heterogenous structure 
(70.9%) and mostly hypoechogenic (46.8%). 
Conclusion. These data have demonstrated a significant 
relationship between carotid artery ultrasound plaque 
characteristics and TIA occurrence. That is why color 
duplex sonography of the carotid arteries should be 
carried out in all TIA patients and risk factors should 
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be evaluated, in order to take appropriate therapeutic 
measures for prevention of definitive stroke.  
 

Keywords: transient ischemic attack, carotid arteries, 
color duplex sonography, risk factors 
___________________________________________ 
 
Voved 

 

Tranzitorna ishemi~na ataka (TIA) e akutna 
epizoda na privremena nevrolo{ka disfunkcija, 
koja voobi~aeno trae pomalku od 1 ~as i se ja-
vuva kako rezultat na fokalna ishemija na mo-
zokot, rbetniot mozok ili retinata i ne e aso-
cirana so akuten infarkt na tkivoto [1]. Kaj li-
cata koi do`iveale TIA, incidencata na posle-
di~en mozo~en udar e visoka i iznesuva 11% vo 
tekot na slednite 7 dena, a 24-29% vo tekot na 
slednite 5 godini [2]. Aterosklerozata na karo-
tidnite arterii, naj~esto locirana vo predel na 
bifurkacija i po~etniot segment na vnatre{-
nata karotidna arterija, e asocirana so TIA i 
mozo~en udar poradi stenoza na lumenot i/ili 
ruptura na plakot, so ili bez superponirana 
tromboza. Kolor dupleks sonografskata egzami-
nacija ovozmo`uva vizuelizacija na yidot na 
krvniot sad, merewe na debelinata na slojot 
intima-medija  
(IMT), analiza na plakite (golemina, struktu-
ra, lokalizacija) i merewe na procentot na 
stenoza [3]. Celta na ovaa retrospektivna 
studija e da se analiziraat naodite na 
karotidnite arterii so pomo{ na kolor 
dupleks sonografija, kako i asociranite 
tradicionalni faktori na rizik 
(hipertenzija, zaboluvawa na srceto, dijabetes, 
pu{ewe, hiperlipidemija).  
 

Materijal i metodi 

 

Napravivme retrospektivna analiza na 62 pa-
cienti so TIA koi bea ambulantski isleduvani 
na Univerzitetskata klinika za nevrologija. 
Ekstrakranijalnite segmenti na karotidnite ar-
terii bea vizuelizirani so pomo{ na ultra-
zvu~en aparat za kolor dupleks sonografija 
Hitachi-Aloca, so ultrazvu~na sonda od 7,5 MHz. 
Ispituvaweto e izvr{eno po protokol, na lon-
gitudinalen i transferzalen presek, so poseben 
osvrt na predelot na bifurkacija i po~etniot 

segment na vnatre{nata karotidna arterija [4]. 
So B-mode be{e merena debelinata na IMT, a 
kaj prisutnite plaki e napravena morfolo{ka 
analiza, so odreduvawe lokalizacija, ehogenost, 
strukturni i povr{inski karakteristiki i pro-
cent na stenoza, soglasno Koncenzusot za odre-
duvawe na morfologijata na plakite [5]. Za zgo-
lemena IMT e zemena vrednosta nad 0,9 mm [6]; 
prisustvoto na plaki e notirano pri stesnuvawe 
na lumenot od 1 do 39%, za nizok stepen na ste-
noza se smeta stesnuvawe na lumenot od 40 do 
59%, stenoza od umeren stepen e smetana od 60 do 
79%, stenoza od visok stepen od 80 d0 97%, sub-
okluzija od 98 do 99% i okluzija-100% opstruk-
cija na lumenot [7].  
Spektralnata analiza ovozmo`i procena na he-
modinamskiot efekt na patolo{kite promeni 
[8], a vo slu~aite na hipoehogeni lezii ovozmo`i 
podobra vizuelizacija i pretstavuva va`na di-
jagnosti~ka potpora. Klini~kata informacija 
e dobiena preku anamneza i nevrolo{ki preg-
led na sekoj pacient, vklu~itelno vozrast, pol, 
istorija za hipertenzija, zaboluvawa na srceto, 
dijabetes, pu{ewe, hiperlipidemija. Statisti~-
kata obrabotka e izvr{ena so programot Statistica 
for Windows 12. Sporedbata na dve atributivni 
varijabli e napravena so testot H-kvadrat.  
Za statisti~ki zna~ajna razlika e zemena vred-
nosta p<0,05. 
 

Rezultati  
 

Analizirani 15 (24%) `eni i 47 (76%) ma`i so 
TIA, na vozrast od 45 do 79 godini (sredna voz-
rast 65,7 godini). Najzastapen faktor na rizik-
hipertenzijata, prisutna kaj 57 pacienti (91,9%), 
a potoa sleduva hiperlipidemijata, zastapena 
so 74,1% (slika 1). Naj~esti promeni na ekstra-
kranijalnite segmenti na karotidnite arterii, 
vizuelizirani so kolor dupleks sonografija-
ateromatozni plaki zastapeni kaj 25,8% od pa-
cientite (slika 2) i stenoza na lumenot od ni-
zok stepen (40-59%) vizuelizirana kaj 24,1% od 
ispitanicite. Zgolemena IMT  registrirana kaj 
17,7%, nizok stepen na stenoza be{e registriran 
kaj 24,1%, umeren stepen kaj 14,5%, visok stepen 
na stenoza kaj 11,2% (slika 3), subokluzija kaj 4,8% 
i okluzija (slika 4) kaj 1,6% od ispitanicite. 
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              Sl 1. Zastapenost na faktorite na rizik kaj pacienti so TIA  

 

 
Sl. 2. Plaki vo predel na bifurkacija na karotidnata 
arterija 
 

 
Sl. 3. Visoko-stepena stenoza na vnatre{nata 
karotidna arterija 
 

Morfolo{kata analiza na ateromatoznite pla-
ki poka`a deka dominiraat multipni plaki, zas-
tapeni kaj 43(69,4%) ispitanici, vo odnos na edi-
ne~nite, zastapeni kaj 8(12,9%), a razlikata e sig-
nifikantna za X-kvadrat =4.0 i p<0.05. Vo odnos 
na lokalizacija na plakite, dominiraat ispita-
nici kade plakite se vo predel na bifurkacija 
i po~etniot segment na vnatre{nata karotidna 
arterija (42-67,7%), dodeka plaki koi se loka-

lizirani vo po~etniot segment na vnatre{nata 
karotidna arterija se prisutni kaj 9(14,5%) od 

 
Sl. 3. Okluzija na vnatre{nata karotidna arterija 
 

ispitanicite. Za X-kvadrat=10.0 i p<0.05,  domi-
nacijata na ispitanicite so dvojna lokalizacija 
e zna~ajna. Maznata povr{ina  na plakite e zas-
tapena kaj 15 ispitanici (24,2%), dodeka neram-
na povr{ina e vizuelizirana kaj 36 ispitanici 
(58,1%), ovaa razlika e zna~ajna za p<0,05.  
Heterogena struktura na plakot e zastapena kaj 
44 ispitanici (70,9%), zna~ajno pove}e vo odnos 
na ispitanicite so homogena struktura koja be{e 
vizuelizirana kaj 7 ispitanici (11,2%), p<0.05. 
Vo odnos na ehogenosta na plakite, kaj 29 ispi-
tanici (46,8%) bea registrirani hipoehogeni pla-
ki, dodeka kaj 22(35,5%) bea vizuelizirani hiper-
ehogeni plaki, razlikata e nezna~ajna (p>0.05). 
 

Diskusija 

 

Vo na{iot trud najzastapen faktor na rizik e 
hipertenzijata, koja be{e prisutna kaj 57 pa-
cienti (91,9%), a potoa sleduva hiperlipidemi-
jata koja be{e zastapena so 74,1%. Ovie podato-
ci koreliraat so podatocite od literaturata 
kade e navedeno deka hipertenzijata i poka~eno-
to nivo na holesterol se naj~estite faktori na 
rizik za TIA [9,10]. Vo odnos na lokalizacija 
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na plakite, signifikantno dominiraat ispita-
nici kade plakite se locirani vo predel na bi-
furkacija i po~etniot segment na vnatre{nata 
karotidna arterija (67,7%). Ovie podatoci se 
vo soglasnost so podatocite od literaturata 
[11], kade e navedeno deka predilekciono mesto 
za razvoj na karotidnite ateromatozni promeni 
se bifurkacijata i po~etniot segment na vnat-
re{nata karotidna arterija. Leziite koi davaat 
klini~ki manifestacii se nao|aat 2-3 cm dis-
talno i 1 cm proksimalno od mestoto na razde-
luvawe na krvotokot.  
Lokacijata vo najgolem broj na slu~ai e kon-
stantna i e nezavisna od polot, vozrasta i rasa-
ta. Vo odnos na strukturata na plakite, domini-
raat ispitanici koi imaat hipoehogeni plaki 
(46,8%), so neramna povr{ina (58,1%) i hetero-
gena struktura (70,9%). Rezultatite od dosega{-
nite studii [12,13] poka`uvaat deka odredeni 
plakovi karakteristiki (neramna povr{ina, hi-
poehogenost i heterogen sostav) se asocirani so 
zgolemena incidenca na TIA. 
 

Zaklu~ok 

 

Ovie podatoci poka`uvaat signifikantna povr-
zanost me|u ultrazvu~nite karakteristiki na ka-
rotidnite plaki i pojavata na TIA. Poradi toa 
kaj site pacienti so TIA treba da se napravi 
kolor dupleks sonografska egzaminacija na ka-
rotidnite arterii i da se evaluiraat faktori-
te na rizik, so cel da se prevzemat soodvetni te-
rapevtski merki i da se prevenira pojavata na 
definitiven mozo~en udar. Ovie naodi gi ohrab-
ruvaat ponatamo{nite prospektivni studii kaj 
asimptomatskite pacienti za da se odredat eho-
grafskite karakteristiki na karotidnite plaki 
kako prediktori na posledovatelna TIA ili 
mozo~en udar. 
 
Konflikt na interesi. Ne e deklariran. 
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Abstract 

 

Introduction. Heart function in pregnancy is a subject 

of many debates and studies. A large number of epide-

miologic studies have found association between preec-

lampsia and cardiovascular morbidity/mortality. About 

5-8% of deliveries are complicated with preeclampsia. 

Until recently, heart damage associated with preeclamp-

sia has not been studied. A number of heart difficulties 

only appear long after the reproduction period has en-

ded. Preeclampsia increases the risk for B stage (asymp-

tomatic) of heart failure.  

Case report. A 37-year-old pregnant patient, G2P1 27 

weeks of gestation, paid her first visit to the Gynecolo-

gy Outpatient Clinic. She complained on heavy breathing, 

difficulty with movement and hypertension. She was re-

ferred for further evaluation to the Cardiology Outpatient 

Clinic with a suspicion of gestational hypertension and 

heart abnormalities.    

The pregnancy was evaluated several times at the Out-

patient Clinics of Gynecology and Cardiology with the 

diagnosis of gestational hypertension. Echocardiography 

showed abnormal heart remodeling. In the 36 g.w labo-

ratory findings showed urine dip stick ++,ТА160/110. 

The diagnosis was changed to preeclampsia. The patient 

was delivered with a re-caesarean section because of 

previous S.C and preeclampsia. Postpartum echocardio-

graphy confirmed left chamber hypertrophy with per-

sistent hypertension.  

Results. Clinical cardiovascular complications in preec-

lampsia continue long after the pregnancy has ended. 

Studies show that pregnancies with both early and late 

preeclampsia have an increased risk for asymptomatic 

left chamber dysfunction/hypertrophy and essential hy-

pertension in the next 2 years after delivery. If the da-

mages are caught early prevention can be started sooner 

rather than later before patients become symptomatic 

(C stage of heart failure). 

 
________________________ 
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and Obstetrics, "Vodnjanska" 17, 1000 Skopje, R. Macedonia; Phone: 070 

252 142; E-email ivo_kaev@yahoo.com 

Keywords: preeclampsia, heart damage, echocardiography, 

pregnancy  
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Апстракт  

 
Вовед. Срцевата функција во бременоста е предмет 

на мноштво дискусиi и истражувања. Голем број  

епидемиолошки студии наоѓаат силна асоцијација 

помеѓу pрееклaмпсија со последователен кардиовaс-

куларен морбидитет/морталитет. Се смета дека околу 

5-8% од сите бремености се комплицирани со преек-

лампсија. Срцевите оштетувањата поврзани со преек-

лампсија до скоро не беа предмет на интерес. Најго-

лем дел од срцевите промени поврзани со овие забо-

лувања стануваат манифестни во подоцнежна возраст, 

односно кога веќе е завршен репродукцискиот период 

кај жената. Имено, прееклампсијата неколкукратно 

го зголемува ризикот за Б стадиумот (асимптомат-

ски) на срцево оштетување. 

Приказ на случај. 37-годишна трудница, G2P1 во 27 

г.н. со присутна хипертензија, тешко дишење и замор 

при движење. Поставено сомнение за гестациска хи-

пертензија со срцева слабост, препратена на Кли-

никаta за кардиологија за доевалуација. 

Трудницата e иследувана во неколку наврати на Кли-

никата за гинекологија и Клиниката за кардиологија 

под работна дијгноза гестациска хипертензија. 

Наодите од контролите на клиниките во прилог на 

абнормално срцево ремоделирање. Во 36 г.н. недела 

лабораториски наод во прилог на прееклампсија 

(TA 160/110 квалитативно (++) протеини. Пациентка-

та породена со повторен царски рез заради претхо-

ден царски рез и прееклампсија. Постпартално на 

две контроли потврдена почетна левокоморна хипер-

трофија и перизистентна хипертензија.  

Резултати. Кардиоваскуларните импликации поврза-

ни со прееклампсија не престануваат со завршување 

на бременоста. Студиите докажуваат дека кај бреме-

ните жени со рана прееклампсија и во помала мера 

доцна прееклампсија постои значеан ризик за асим-

птоматска левокоморна дисфункција/хипертрофија и 
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есенцијална хипертензија во период од 2 години по 

породувањето. Доколку навреме се откријат постој-

ните срцеви оштетувања би можела да се спроведе 

рана превенција, односно да се започне соодветен 

третман пред пациентките да станат симптоматски 

(Ц стадиум на срцево оштеување). 

 
Клучни зборови: прееклампсија, Б стадиум на срцево 

оштетување, превенција, бременост 
___________________________________________ 

 

Introduction 
 

Preeclampsia presents as a medical condition in preg-

nancy that is manifested with increased blood pressure 

and protein urine. It occurs in 5-8% of pregnancies [1]. 

Most of the hemodynamic changes that happen with 

pregnancy are reversible and subside after delivery. 

Preeclampsia and the hemodynamic changes that occur 

can lead to preterm delivery and fetuses with IUGR [2,3]. 

Women with a history of pregnancy aggravated with 

preeclampsia are with an increased risk of developing 

cardiovascular disease in latter life [4].  

Preeclampsia is a pregnancy-related disorder that invol-

ves increased blood pressure >140/90 mmHg and in-

creased amount of urine protein >0.3 gr/l [5]. Preeclamp-

sia usually develops in the last third of pregnancy. With 

advancing pregnancy preeclampsia gets more difficult 

[6]. In more severe cases of the disorder it’s possible to 

see decreased number of platelets, erythrocytes break-

down, liver and kidney failure, swellings, pulmonary ede-

ma and even death [7]. A severe form of preeclampsia 

can lead to an eclamptic seizure. 

Additional risk factors for preeclampsia include: obesity, 

previous hypertension, family history of preeclampsia, 

previous preeclampsia, age <20 and age >45 years and 

diabetes. It is more common in the first pregnancy and 

in twin pregnancies. Most of the studies investigate the 

main hemodynamic parameters (blood pressure, heart 

volume, heart frequency …) while other studies go into 

bigger detail and investigate biochemical markers (endo-

thelial dysfunction, dislipidemia, oxidative stress and glu-

cose levels). All studies have similar hypothesis that in 

pregnancies with a history of preeclampsia the risk of 

heart damage is several fold higher compared to nor-

mal pregnancies. 

  

Case report 
 

A 37-year-old pregnant patient, G2P1 paid her first visit 

to the Gynecology Outpatient Clinic in her 29 weeks of 

gestation. She complained on heavy breathing, fatigue, 

hypertension in the past two weeks and headaches. She 

was sent to several primary physicians before appearing 

in our Outpatient Clinic. Fetal ultrasound showed an 

eutrophic baby with EFW 1730 gr with normal cerebropla-

cental index. The examination showed: TA-160/90, BMI-

34, complete blood work and urine sample were normal. 

She was given antihypertensive medication (Methydopa 

4x250 mg). This was her second pregnancy, and she 

revealed that in her previous pregnancy she suffered from 

hypertension discovered in the 37 g.w and treated. She 

delivered her first baby in the 41 g.w with a caesarean sec-

tion. Family history revealed that her mother had hyper-

tension when she was pregnant with ecamptic seizures. 

A check up was scheduled in two weeks. 
 
Management and outcome  

 

A hypothesis was made that this was a gestational hy-

pertension with heart involvement. On the second visit 

in the 31 g.w. laboratory findings were normal and hy-

pertension was under control but fatigue and heavy 

breathing were still present. She was referred to the Car-

diology Outpatient Clinic were EKG and echocardiogra-

phy were done. Echocardiography showed a first sign of 

left ventricular hypertrophy with LV diastolic dysfunc-

tion (abnormal relaxation). Follow-up was scheduled 

after delivery. In the 36 g.w. at a routine check-up in the 

Obstetrics Outpatient Clinic laboratory findings showed 

urine dipstick ++,TA 160/100. The patient was hospitali-

zed in the Department for pathologic and high-risk preg-

nancies, complete blood work was done. A second anti-

hypertensive drug was administered (nifedipine) and 

24h urine was collected. The urine sample showed 2.4 

gr/l of protein. The previous diagnosis of gestational hy-

pertension was changed with preeclampsia. Two days 

after admission resection caesarean was done which re-

sulted in delivery of a healthy girl (3000/49 AS 8/9). 

Two weeks after delivery echocardiography was done, 

which revealed left ventricular hypertrophy with LV dias-

tolic dysfunction (IVS>12mm). Hypertension was still 

present and the patient was switched to different anti-

hypertensive drugs. Advice was given for a follow-up at 

6 months with third echocardiography. The results con-

firmed the left ventricular hypertrophy with LV diastolic 

dysfunction (IVS>12mm), and hypertension was persis-

tent. She was then scheduled for routine follow-up every 

6 months in the Cardiology Outpatient Clinic.  

In the future every patient with preeclampsia should be 

monitored carefully. There is no clear consensus on 

how often check-ups should be done. We believe that it is 

probably best to schedule new echocardiography every 6 

months up to a year depending on the changes seen on 

the ultrasound. If hypertension is still an issue a new 

antihypertensive drug should be administered.   

 

Discussion 
 

Pregnancies with preeclampsia have an increased risk  

to acquire heart damage (usually B stage) and chronic 

hypertension after delivery associated with increased car-

diovascular morbidity and mortality [8]. Preeclampsia 

involves left heart chamber remodeling in both systolic 
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and diastolic phases with reduced heart contractility [9]. 

There is an increasing number of evidence that pregnant 

women with preeclampsia compared to those with a nor-

mal pregnancy have persistent abnormal chamber geomet-

ry as well as reduced diastolic function. In the case we 

described additional risk factors were obesity and family 

history of preeclampsia (preeclampsia is known to appear 

in siblings up to 40% and in close relatives up to 20%). 

In the literature there are small observational prospective 

studies. Pregnant women are first completely managed 

obstetrically, which includes fetal biometry, Doppler 

analysis (cerebral-placental index) and complete blood 

work to confirm preeclampsia. Of interest are: age of the 

women, number of previous pregnancies, previous car-

diovascular diseases, and previous pregnancy compli-

cated with preeclampsia or hypertension, pregnancy out-

come. In a number of studies subjects were followed 

with echocardiography up to 2 years postpartum. 

The following parameters were investigated: 

- BMI ( body mass index) 

- Systolic and diastolic blood pressure 

- Heart frequency  

- Echocardiography of the heart structure and function  

o Left ventricular geometric pattern 

o Dimension and volume of the left chamber 

o Left systolic function (ejection fraction and fraction 

shortening) 

o Diastolic function parameters with pulse Doppler: 

peak flow velocity in early diastole (E wave 

velocity) and during atrial contraction (A wave 

velocity), E/A ratio, E and A wave time-velocity 

integrals: deceleration time of the E-wave (DtE) 

and duration of the A wave (A wave duration), 

isovolumetric relaxation time of the left ventricle 

(IVTR) 

- Total peripheral vascular resistance 

- Renal function 
Echocardiography is the best method to see hemodyna-

mic changes that involve the heart in pregnancy. The 

results presented in most studies conclude that pregnan-

cies with preeclampsia compared to normal pregnancies 

up to 6 months postpartum have increased asymptomatic 

left chamber abnormalities (B stage of heart failure) and 

increased cardiovascular risk. If the abnormalities are 

not resolved 6 months after delivery, then it is a sign 

that the changes will remain permanently. Postpartum 

increased risk of left chamber dysfunction is especially 

higher in early preeclampsia (< 34 g.w.). The earlier the 

disorder develops the bigger the heart damage is. In the 

study by Melchiorre K. and Thilaganathan B. in majority 

of the evaluated cases after delivery normalization of the 

heart function was found, which was not the case in pa-

tients with early preeclampsia. In about 20% of cases 

with preterm preeclampsia there was a systolic and/or 

diastolic dysfunction of the right chamber, 6% in the  

 

term preeclampsia and none in the control group. The 

function of the right chamber is closely linked with that 

on the left chamber. Reduced myocardial relaxation and 

high amplitude of post-systolic shortening can be seen in 

both preterm and term preeclampsia groups. The seemin-

gly normal heart function evaluated on the basis of symp-

toms and physical findings can be further evaluated with 

more subtle methods such as echocardiography and show 

subclinical chamber dysfunction. The study by Bijnens 

BH showed that myocardial damage contributes to sys-

tolic and/or diastolic dysfunction [10]. The most impor-

tant thing about these studies is that they help in deter-

mining cardiovascular outcome. Both term and preterm 

preeclampsia are strongly associated with persistent left 

chamber dysfunction/hypertrophy up to 6 months post-

partum and there is an increased risk of hypertension 

in the next two years [11]. Recent studies have shown 

that in previous preeclampsia patients that have a new 

pregnancy preeclampsia can be expected if diastolic 

dysfunction and left ventricular hypertrophy are still 

present [12]. Lower stroke volume and cardiac output 

are also warning signs of a new preeclampsia pregnancy. 

Echocardiography may be considered as a cost-effective 

method in patient follow-up, especially in pregnancies 

after preeclampsia. This is especially so because most 

of the changes that occur in normal pregnancy subside 

after delivery, which is not the case with preeclampsia 

pregnancies. Asymptomatic left chamber dysfunction is 

also known as B stage heart failure. The progression of 

B stage heart failure to stage C (symptomatic) of heart 

failure is associated with 5 time greater risk for sudden 

heart death [13]. All of this can be prevented if the heart 

damage is recognized on time and treatment is started [14,15].  

 

Conclusion 
 

In terms of clinical perspective cardiovascular implica-

tions with preeclampsia do not end with pregnancy. 

Numerous studies conclude that pregnant women with 

early and with late preeclampsia have a substantial risk 

for asymptomatic left chamber dysfunction/hypertrophy 

and risk of essential hypertension in a period of 2 years. 

Studies also indicate that if the changes are seen early, 

there is a possibility of early prevention. Treatment can be 

started before patients become symptomatic (C stage of 

heart failure). A new algorithm can be put in place for pre-

eclampsia treatment and follow-up. We suggest initial fo-

llow-up every six months (with echocardiography and a 

physical exam). More should be done to discover high risk 

groups, offer them echocardiography screening, which will 

consequently decrease cardiovascular morbidity and mor-

tality. Better cooperation is needed between obstetricians 

and cardiologists in early signs recognition and treatment. 
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Apstrakt 
 
Voved. Leiomiomite se retko lokalizirani na 
ileumot. Tie sluчajno se otkrivaat  ili poradi 
komplikacii od nivnoto prisustvo. 
Prikaz na slu~aj. Kaj pacient na 65 godi{na 
vozrast, na KT angiogram, indiciran poradi 
bolka, otok i studenilo vo dolnite ekstremi-
teti e otkriena dobrovaskularizirana tumoroz-
na formacija na tenkoto crevo. Anamnesti~-
kite podatoci i laboratoriskite rezultati se 
negativnite za postoewe karcinoid. Naprave-
na e eksplorativna laparotomija so parcijalna 
resekcija na ileumot, so No-Touch tehnika i ter-
mino-terminalнa anastomoza.  
Rezultati. Уреден оperativen i ostoperativen 
tek. Histopatolo{kiот naod potvrdi leomioma 

intestini tenui. 
Zaklu~ok. Leiomiomite na tenkoto crevo se ret-
ki i со нетипична klini~ka prezentacija. Основна 

хirur{kata terapija e indicirana i kaj slu~ajno 
otkrieni promeni. Definitivna dijagnoza se 
potvrduva so histopatolo{ka analiza od koja 
zavisi natamo{nata terapija. 
 
Klu~ni zborovi: leiomiom na ileum, KT angiogram, 
dobrovaskularizirana tumorska formacija  
___________________________________________ 
 
Abstract 

  

Introduction. Leiomyomas are infrequently localized 

on the ileum.  They are diagnosed accidentally or due 

to complications from their existence. 

Case report. We present a case of a 65-year-old pa-

tient, with CT angiogram performed due to a pain, swe-

lling and coldness in the lower extremities, which pointed 

to a well-vascularized tumorous formation on the small 

intestines. Anamnestic and laboratory findings were ne-

gative for the existence of carcinoid. Exploratory lapa- 
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rotomy with partial resection of the ileum was 

performed, using "no touch" technique and a termino-

terminal anastomosis was done.  

Results. The operative and postoperative period were 

uneventful. The histopathological finding confirmed 

leiomyoma of the small bowel.  

Conclusions. Leiomyomas of the small intestines are 

rare and their clinical presentation is atypical. The sur-

gical therapy is primary and often indicated to acciden-

tally discovered lesions. Definitive diagnosis is confir-

med with histopathological analysis from which the 

further therapy depends. 
 
Key words: leiomyoma, ileum, CT angiogram, well 

vascularized tumorous formation 
___________________________________________ 
 
Voved  
 
Leiomiomite se benigni tumori so poteklo od 
maznite muskuli i mo`at da se javat vo sekoj 
organ vo koj{to postoi mazna muskulatura. Od 
cel gastrointestinalen trakt, naj~esto se javu-
vaat na `eludnikot (40%), a potoa na jejunumot 
(20%), ileumot i rektumot (14,3% sekoj), duo-
denumot (8,57%) i ezofagusot (2,86%) [1]. Mak-
roskopski tie se sivo-beli~esti lezii koi mo-
`at da imaat intraluminalen, intramuralen ili 
ekstraluminalen rast. Mikroskopski sodr`at 
dobro diferencirani mazno-muskulni kletki 
bez mitozi, {to gi diferencira od nivniot 
maligen dvojnik-leiomiosarkomot [1]. 
Dijagnozata na leiomiomite na tenkoto crevo, 
naj~esto, e odlo`ena poradi netipi~nata kli-
ni~ka slika, ili pak, se otkrivaat slu~ajno. 
Nivna najvoobi~ana klini~ka prezentacija e 
krvaвewe ili intestinalna opstrukcija [2]. No, 
i pokraj brojnite dijagnosti~ki metodi vo dene{-
no vreme, kako nativna RTG na abdomenot, ba-
riumsko isleduvawe na GIT (crevna pasa`a i 
enterokliza), KT, MR angiografija, gornodiges-
tivna endoskopija, enteroskopija itn, tie pret-
stavuvaat dijagnosti~ki predizvik. Postojat 
mislewa deka MN-enteroliza pretstavuva naj-
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dobar radiolo{ki modalitet za ispituvawe na 
tenkoto crevo i deka treba da se prepora~a ka-
ko inicijalna metoda na ispituvawe kaj pacien-
tiте kade {to postoi somnevawe za tumori na 
tenkoto crevo [3,4].  
So usovr{uvawe na dijagnosti~kite tehniki i 

oprema, dijagnosti~kata stapka e зголемена do 

64% [5], {to ostava golem procent od pacientite 
bez predoperativna dijagnoza.  
Na{iot slu~aj pretstavuva slu~aen naod na 
leiomiom na ileumot, bez simptomi i znaci so 
poteklo od gastrointestinalniot trakt, otkrien 

pri pravewe KT angiogram na abdominalna aorta 
i nejzinite granki.   
 
Prikaz na slu~aj 
 

Пacientот Z.P, na 65-godi{na vozrast, e primen 
na Univerzitetskata klinika za digestivna hi-
rurgija-Skopje za elektiven operativen tret-
man, poradi naod na KT angiogram i KT na ab-
domen so intravenski kontrast, na dobro vasku-
larizirana tumorska formacija na tenkoto cre-  

 

 
      Sl. 1. KT angiogram na abdominalna aorta i nejzinite granki  

 

vo. Sтанува збор za slu~aen naod, odnosno pa-
cientot se javil na lekar poradi bolka, otok i 
studenilo vo levata noga. Pri pravewe KT an 

giografija na abdominalna aorta i nejzinite 

granki (vo druga zdravstvena ustanova) е dobien 
gorenavedeniot naod  (сlika 1). 

  

        
             Sl. 2. KT na abdomen so intravenski kontrast (so naod na dobro vaskularizirana  
             tumorska formacija na tenkoto crevo) 

 
Vo anamnezata za minati zaboluvawa pacientot 
dava anamnesti~ki podatok za tromboza na veni-
te na desnata potkolenica i visok krven priti-
sok. Pri pregled, mek i bezbolen na palpacija 
abdomen, bez organomegalija. Со нормални лabо-

rаtoriski vrednosti na serumskata 5-hidrok-

siindol ocetna kisеlina (5-HIAA), so ~ija po-
mo{ zaedno so negativnite anamnesti~i podato-
ci za vcrvuvawe (flushing), dijarea, hipotenzija 
i tahikardija ja isklu~ivme mo`nosta za pos-
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toewe karcinoiden tumor na tenkoto crevo. Na 
kompjuterska tomografija na abdomenot (сlika 
2) nema{e naod na dale~ni metastatski lezii 
vo heparot i drugite intraabdominalni organi. 
Po potrebnata predoperativna podgotovka se 
napravi eksplorativna laparotomija niz infra-
umbilikalna medijana laparotomija. Pri eksplo-
racija na abdominalnata {uplina se najde sivo-
beli~еsta tumorska formacija na tenkoto cre-
vo so cvrsta konzistencija i top~esta forma, 
jasno ograni~ena od okolnite organi i dijametar 
od okolu 2 sm. Se napravi limitirana resekcija 
na tumorot i se obnovi kontinuitetot na creva-
ta so termino-terminalna anastomoza. Poradi 
mo`nosta da se raboti za GIST na tenkoto cre-
vo, koristena е No-Touch tehnika, со уреден оpe-
rativеn i postoperativеn tek. 
Histopatolo{kata dijagnoza na preparatot e 
leiomiom na tenko crevo, so nekroti~na i ul-
cerirana ligavica, negativen na imunohistohe-
miski boewa za CD34, CD117-(c-kit)-dijagnosti~-
kite kriteriumi za GIST [6]. 
 
Diskusija 
 
Tumorite na tenkoto crevo pretstavuvaat samo 
еден процент od gastrointestinalnite tumori, 
iako tenkoto crevo e pretstavnik na 90% od 
povr{inata na gastrointestinalniot trakt [1]. 
Naj~esti benigni neoplazmi na tenkoto crevo  
se adenomite, no leiomiomite, kako naj~esti be-

nigni lezii, koi davaat simptomi [1]. Klini~kata 

prezentacija na leiomiomite e netip~na, poradi  
 

{to i dijagnozata e odlo`ena. Naj~estite kli-
ni~ki znaci i simptomi se povrzani so prisus-
tvo na abdominalna masa, krvaвewe i intesti-

nalna opstrukcija. Opstrukcijata se javuva pora-
di intraluminalen tumorski rast ili intusus-
cepcija. Naj~esto e intermitentna ili parci-
jalna i mo`e da bide povrzana so dijarea.  Bol-
ka i krvaвewe se javuvaat poradi tumorska nek-

roza. Krvaвeweto mo`e da bide ekstraluminal-

no vo peritonealnata {uplina ili intralumi-
nalno, doveduvaj}i do hematemezi, meleni ili 
anemija.  
Toa {to tumorite na tenkoto crevo pretstavu-

vaat dijagnosti~ki predizvik, i pokraj brojni-

te dijagnosti~ki metodi vo dene{no vreme 
(tabela 1.), se dol`i kako na недостигот од 

specifi~ni simptomi, taka i na te{kotii koi 

se javuvaat pri radiolo{ka evaluacija na ten-
koto crevo. No, isto taka, i retkosta na ovaa 

bolest, koja ne dozvoluva steknuvawe dovolna 
ekspertiza. Na primer, Куригин i sor. vo eden 

golem pregled na 5.190 slu~ai so gastrointes-

tinalni krvaвewa, zabele`ale samo 14 slu~ai  
so poteklo od tumor na tenkoto crevo [7]. 
Клинвимол i sor. napravile pregled na 1.489 pa-

cienti so gastrointestinalno krvaвewe i na{le 
samo eden leiomiom vo 10 slu~ai kade {to krva-

вeweto potekнuvalo od tenkoto crevo [8]. Do-
deka pak, vo eden radiolo{ki pregled, na Dikson 

i sor. za 1.465 isleduvawa na tenkoto crevo so

 Tаbеlа 1. Sporedba na dijagnosti~ki metodi koristeni pri evaluacija na tenkocrevni neoplazmi 
Метода Prednosti Nedostatoci 

Нativna RTG vizuelizira crevni opstrukcii nespecifi~na 

Цrevna pasa`a 
vizuelizira masivna lezija, mukozen defekt 
ili intususcepcija 

nema vizuelizacija nadvor od 
lumenot, nekorisna za „stejxing" 

Enetrokliza 
posenzitivna od konvencionalna crevna 
pasa`a 

potrebna e duodenalna sonda i 
doполнителni tehni~ki ve{tini 

KT 
dozvoluva „stejxing“, mo`e da pomogne vo 
dijagnozata na tipot na tumorot 

nedostигa vizuаlizacija na lumenot 
ili mukoznata povr{ina 

MR    
MR-enterokliza 
MR-eneterografija 
 

MR mo`e da obezbedi iskluчitelni 
anatomski i funkcionalni informacii vo 
realno vreme vo evaluacija na tenkocrevni 
tumori, bez jonizira~ko zra~ewe 

пodolgo vreme na ispituvawe 

Гornodigestivna 
endoskopija 

direktna vizuelizacija na mukoznata 
povr{ina na duodenumot, dozvoluva 
biopsija ili polipektomija 

invazivna; ograni~ena na 
duodenumot i mo`e da se previdat 
submukozni lezii dokolku ne se 
kombinira so endoskopski 
ultrazvuk 

Enteroskopija 
ja pro{iruva vizuelizacijata vo 
proksimalniot jejunum,  dozvoluva biopsija 

invazivna; mo`e da se previdat 
submukozni lezii, dokolku ne se 
kombinira so UZ 

Пro{irena tenko-crevna 
endoskopija 

dozvoluva vizuelizacija na  70% od tenkoto 
crevo, posenzitivna od enteroklizata 

nemo`nost da se napravi biopsija, 
mo`e da trae do 8 ~asa 

 enterokliza i потоа направена sporedba so nata-
mo{niot ishod, dava podatok deka vo 67,5% od  
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slu~aite kade што postoel abnormalen naod na 
tenkoto crevo bila postavena specifi~nata 
dijagnoza [9,10], {to vo golem procent ja pre-
pu{ta odlukata za tretmanot da se заsnova na 
klini~kiot naod. 
Хируршки е тretmanot na tenkocrevnite neo-
plazmi. Hirur{kata ekscizija e indicirana po-
radi opstrukcija ili krvaвewe, potencijalеn ri-
zik od komplikacii, i poradi nemo`nost za 
definitivno potvrduvawe na benignosta na bo-
lesta bez kompletna mikroskopska evaluacija. 
Hirur{kiot tretman na neoplazmite na tenko-
to crevo mo`e da bide limitirana ili radikal-
na resekcija, vo zavisnost od uverlivosta na pred-
operativnata dijagnoza, tumorskata lokalizacija 
i veli~ina, i klini~kata prezentacija. Tretma-
not na leiomiomite so dimenzii pod 5 sm e li-
mitirana resekcija so ~isti margini. Leziite 
pogolemi od 5 sm treba da se tretiraat so radi-
kalna resekcija poradi povisokiot rizik za ma-
lignitet. Limfna disekcija ne se izveduva ru-
tinski za{to leiomiosarkomite ne metastazi-
raat preku limfnite jazli.   
 
Zaklu~ok 
 
Leiomiomite na tenkoto crevo se retki, со не-

типична klini~ka prezentacija, poradi {to di-
jagnozata e odlo`ena. Hirur{kata ekscizija, 
naj~esto, e indicirana poradi oпstrukcija ili 
krvaвewe, no i poradi potencijalen rizik od 
komplikacii, i nemo`nost za postavuvawe  defi-
nitivna dijagnoza za benignosta ili malignos-
ta na bolesta bez histopatolo{ko ispituvawe. 

 
 Konflikt na interesi. Ne e deklariran. 
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Apstrakt 
 
Voved. Herniite na predniot abdominalen yid se 
mnogu ~esti, no isklu~itelno retka e hernijaci-
jata na crniot drob. Hernijacijata na crniot 
drob niz predniot abdominalen yid naj~esto e 
incizionalna. Incizionalna hernijacija na cr-
niot drob obi~no se javuva 2 do 3 godini po pret-
hodna operacija na abdomenot, koja kako posle-
dica doveduva do fokalna slabost na abdomi-
nalniot yid. 
Prikaz na slu~aj. Prika`uvame isklu~itelno 
redok slu~aj na incizionalna hernija na del od 
leviot i pomal del od desniot lobus na heparot 
kaj `ena na vozrast od 64 godini, kako posledica 
na prethodno izvr{en operativan zafat za ot-
stranuvawe na kalkulozno `ol~no }ese. Poradi 
toa, se javuva fokalna slabost na predniot abdo-
minalen yid niz koj se hernira del od leviot i 
pomal del od desniot lobus na heparot. Napra-
vena e KT pregled na abdomenot, nativna serija. 
Po zavr{uvawe na snimaweto e napravena anali-
za na dobienite KT skenovi, kako i na naprave-
nite rekonstrukcii vo koronalna i sagitalna 
ramnina. Vo predno gorniot del od abdomenot 
se gleda hernijacija na del od leviot i na pomal 
del od desniot lobus na crniot drob niz fo-
kalna slabost na predniot abdominalen yid.  
Diskusija. Incizionalnite hernii se odlo`eni 
komplikacii na abdominalnata hirurgija. Tie 
mo`e da se javat nasekade na abdominalniot yid 
i po~esto se sre}avaat pri vertikalni odo{to 
pri popre~ni rezovi. Voobi~aeno, incizional-
nite hernii se manifestiraat vo tekot na prvi-
te meseci po operacijata, no mo`e da se javat i 
podocna. Hernijacija na crniot drob preku pred-
niot abdominalen yid e isklu~itelno retka sos- 
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tojba i obi~no e povrzana so prethodni operacii 
na gorniot del od abdomenot. Poradi svojata 
retkost toa pretstavuva dijagnosti~ki i tera-
pevtski predizvik.  
Zaklu~ok. Mo`e da zaklu~ime deka postoi povr-
zanost na hernijacijata na crniot drob vo gor-
niot del od abdomenot so prethodno izvr{eni 
operativni intervencii na abdomenot. KT e 
metoda na izbor za dijagnostika na hernijacija 
na crniot drob niz predniot abdominalen yid. 
 
Klu~ni zborovi: incizionalna hernija, defekt na 
preden abdominalen yid, hernija na crn drob, KT 
___________________________________________ 

 

Abstract 

 

Introduction. Ventral hernias are quite common, but 
liver herniation is an extremely rare case. This type of 
abdominal protrusion of part of the liver usually occurs 
through incisional weak spots on the abdominal wall. 
Incisional herniation of the liver usually occurs 2 to 3 
years after an abdominal operation consequently leading 
to focal weakness of the abdominal wall. 
Case report. We present an extremely rare case of 
incisional herniation of part of the left and smaller part 
of the right liver lobe in a woman aged 64 years, as a con-

sequence of a previous open cholecystectomy, creating 
a focal abdominal wall weakness. Abdominal CT scan 
was performed. Analysis of the CT scans, as well as of 
the reconstruction made in the coronal and sagittal 
plane was performed. Herniation of the left and the 
smaller part of the right liver lobe through an incisive 
focal weakness of the right upper quadrant of the abdo-

minal wall was detected. 

Discussion. Incisional hernias are delayed complica-

tions of abdominal surgery. They can occur anywhere 
on the abdominal wall and are more frequently encoun-

tered in a vertical than in a transverse incision. Typically, 
incisional hernias occur during the first months following 
surgery, but later occurrence has been reported as well. 
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Herniation of the liver through the anterior abdominal 
wall is an extremely rare condition and usually related 
to previous surgery on the upper abdomen. Due to its 
rarity it is both a diagnostic and therapeutic challenge. 
Conclusion. We can conclude that there is a connection 
between liver herniation through the upper abdominal 
wall and a previously performed open abdominal surgery. 
CT is the method of choice for diagnosis of liver her-

niation through the anterior abdominal wall. 
 

Key words: incisional hernia, weakness of the anterior 
abdominal wall, liver hernia, CT 
___________________________________________ 
 
Voved  
 
Herniite na predniot abdominalen yid se dosta 
~esti, no isklu~itelno retki se hernijaciite na 
crniot drob. Pove}eto slu~ai se povrzani so 
vrodeni dijafragmalni hernii na crniot drob 
ili pak se posledica na trauma na gradniot ko{ 
povrzana so lezija na dijafragmata i naru{uva-
we na nejziniot kontinuitetot, po {to doa|a 
do hernijacija na crniot drob vo torakalnata 
{uplina [1]. Hernijaciite na crniot drob niz 
predniot abdominalen yid naj~esto se incizio-
nalni [2,3]. Incizionalna hernijacija na crniot 
drob obi~no se javuva 2 do 3 godini po prethod-
na operacija na abdomenot koja kako posledica 
doveduva do fokalna slabost na abdominalniot 
yid [4,5]. Kako rizik-faktori mo`e da se navedat: 
prekumernata telesna te`ina, postoperativni 
infekcii, naprednata vozrast i hroni~ni belo-
drobni zaboluvawa [2-4,6]. Klini~kata slika ne 
e alarmantna, bidej}i voobi~aeno postoperativ-
niot defekt na predniot abdominalen yid e {i-
rok i ne doveduva do strangulirawe na hernira-
niot del od crniot drob [7]. Naj~esti simptomi 
se: bolki vo stomakot, gadewe i povra}awe, a na 
fizi~ki pregled se detektira epigastri~na her-
nija [8]. Dijagnosti~ki metodi koi se koristat 
za detekcija na herniite na predniot abdomina-
len yid se ultrazvuk (UZ) i kompjuterizirana 
tomografija (KT). KT poradi svojata superior-
nost vo prika`uvaweto na anatomskite detali 
i pridru`nite komplikacii, kako i poradi mo`-
nosta za rekonstrukcija vo pove}e ramnini (MPR), 
e dijagnosti~ka metoda na izbor. 
 
Prikaz na slu~aj 
 
Slu~ajot {to go prika`uvame mo`e da se smeta 
za isklu~itelno redok, bidej}i vo svetskata li-
teratura se prika`ani mnogu mal broj na slu~ai, 
a vo Republika Makedonija prvpat e dijagnos-
ticiran vo na{ata klinika. Stanuva zbor za 

incizionalna hernija na del od leviot i pomal 
del od desniot lobus na heparot niz fokalna 
slabost na predniot abdominalen yid, koja nas-
tanala kako posledica na prethodno izvr{en 
operativan zafat za otstranuvawe na kalkuloz-
no `ol~no }ese. 

  

  
Sl. 1a. 
 

 
Sl. 1b. 
Sl. 1a i 1b. Aksijalni KT preseci na abdomen vo visina 
na crniot drob: Na aksijalnite KT skenovi jasno se gleda 
hernijacija na del od leviot lobus na crniot drob 
(segment 2) i mal del od desniot lobus (segment 4B) niz 
defekt na predniot abdominalen yid (strelki). Inci-
zionalna hernija kaj 64-godi{na `ena, koja e operirana 
od kalkulozno `ol~no }ese pred 6 godini 
 
Pacientkata e na vozrast od 64 godini, koja po-
radi bolki vo abdomenot se javila na lekar. 
Pacientkata ne naveduva drugi simptomi osven 
abdominalnata bolka, a izvr{enite laborato-
riski ispituvawa se vo normalni granici. Po 
izvr{eniot klini~ki pregled, taa e upatena na 



 
Gligorievski A. i sor.   
 

 

 

49 

natamo{ni radiolo{ki isleduvawa, odnosno za 
KT na abdomen. Pregledot e izvr{en na MDCT 
skener GE Bright Speed so 16 reda na detektori. 
Po zavr{uvawe na snimaweto na abdomenot e 
napravena analiza na dobienite KT skenovi, 
kako i na napravenite rekonstrukcii vo koronal-
na i sagitalna ramnina. Vo prednogorniot del 
od abdomenot se gleda hernijacija na del od 
leviot (segment 2) i na pomal del od desniot 
lobus na crniot drob (segment 4B) niz fokalna 
slabost na predniot abdominalen yid (slika 1). 
 

  
        Sl. 2a. 

 

 
Sl. 2b. 
Sl. 2a i 2b. Sagitalna i Koronalna rekonstrukcija na 
KT na abdomen: a) Na napravenata KT rekonstrukcija vo 
sagitalna ramnina se gleda incizionalna epigastri~na 
hernija koja sodr`i del od leviot lobus na crniot drob 
(strelki). b) Na napravenata CT rekonstrukcija vo koro-
nalna ramnina jasno se gleda ovalen defekt na predniot 
abdominalen yid so hernijacija na del od leviot lobus 
na crniot drob (strelki) 
 

Slabosta na predniot abdominalen yid e so {i-
ro~ina od 40 mm i viso~ina od 32 mm. Niz ot-
vorot se hernira del od leviot i pomal del od 
desniot lobus na crniot drob, a herniraniot 
del e so dimenzii od 34 mm h 30 mm (slika 2). 
Kaj pacintkata pred 6 godini operativno e ot-
straneto `ol~noto }ese poradi kalkuloza. Vo 
izminatiot period pacientkata ne se {tedela 
od rabota i od krevawe tovar, {to sekako ima 
pridones vo nastanuvaweto na hernijata. Kako 
posledica na operativnata intervencija se javu-
va fokalnata slabost na predniot abdominalen 
yid niz koj se hernira del od leviot i pomal del 
od desniot lobus na crniot drob. Po izvr{eniot 
KT pregled kaj pacientkata e napraven i UZ 
pregled na abdomenot. Pri izveduvawe na UZ 
pregledot, se zabele`uva blago ispaknuvawe vo 
gorniot del na predniot abdominalen yid. Koga  
 

 
Sl. 3a. 
 

  
Sl. 3b. 
Sl. 3a i 3b. UZ pregled na hepar: Se gleda hernijacija 
na del od leviot lobus na crniot drob niz 
incizionalniot defekt na predniot abdominalen yid 
(strelka). Incizionalna hernija kaj 64-godi{na `ena, 
koja e operirana od kalkulozno `ol~no }ese pred 6 
godini 
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konveksnata ultrazvu~na sonda ja polo`ivme na 
ispaknuvaweto na predniot abdominalen yid se 
dobi jasna vizuelizacija na tkivo na crn drob koe 
prominira niz fokalnata slabost na predniot 
abdominalen yid na mestoto na operativniot 
rez. Stanuva zbor za parcijalna hernijacija na del 
od leviot lobus na heparot, segment 2 (slika 3). 
Poradi slabo izrazenata simptomatologija i 
otsustvo na strukturni promeni na herniraniot 
del od crniot drob niz predniot abdominalen 
yid odlu~eno e pacientkata da se tretira kon-
zervativno. Prepora~ani se redovni kontroli 
so UZ pregled na predniot abdominalen yid, a 
dokolku postoi somnenie za inkarceracija na 
herniraniot del od crniot drob da se napravi 
i kontrolen KT na gorniot del od abdomenot.  
 
Diskusija 
 
Incizionalnite hernii se odlo`eni kompli-
kacii na abdominalnata hirurgija. Tie mo`e da 
se javat nasekade na abdominalniot yid i po~esto 
se sre}avaat pri vertikalni, odo{to pri pop-
re~ni rezovi. Voobi~aeno, incizionalnite her-
nii se manifestiraat vo tekot na prvite mese-
ci po operacijata, no mo`e da se javat i podoc-
na. Prevalencata na incizionalnite hernii se 
dvi`i od 0,5% do 13% za pove}eto abdominalni 
operacii [6]. Hernijacijata na crniot drob pre-
ku predniot abdominalen yid e retka sostojba, 
voobi~aeno stanuva zbor za incizionalni hernii 
na crniot drob, koi se javuvaat kako posledica 
na prethoden operativen zafat na abdomenot koj 
doveduva do fokalna slabost na predniot abdo-
minalen yid [4,8,9]. Niz taa slabost na predniot 
abdominalen yid se hernira del od crniot drob. 
Incizionalnite hernii se po~esti kaj onie pa-
cienti koi imale operacija na anevrizma na 
aortata. Isto taka, po~esti se i kaj pacienti 
koi imaat bolesti na svrznoto tkivo. Drugi ri-
zici za pojava na incizionalna hernija vklu~u-
vaat: pacienti postari od 65 godini, od ma{ki 
pol, so prekumerna telesna te`ina i hroni~ni 
belodrobni zaboluvawa [2-4,6]. 
Ovie hernii se mnogu retki taka {to se sme-
taat za isklu~itelno redok fenomen. Kaj vozras-
nata populacija postojat ne pove}e od 6 prija-
veni pacienti so steknata hernijacija na crniot 
drob preku defekt na predniot abdominalen yid 
[4,10,11,13-15]. Poradi svojata isklu~itelna ret-
kost, toa pretstavuva dijagnosti~ki i terapevt-
ski predizvik. Naj~esto ovie hernijacii na cr-
niot drob ne se pridru`eni so izrazena simpto-
matologija. Vo literaturata sretnavme tri slu-
~ai so inkarceracija na herniraniot lobus na 
crniot drob [7,9,15]. 

Isto taka, mnogu retko se sre}ava hernijacija 
na crniot drob vo torakalnata {uplina niz sla-
bost ili defekt na dijafragmata, voobi~aeno se 
kongenitelni ili kako posledica na trauma na 
gradniot ko{ i lezija na dijafragmata [16,17,1].  
Shanbhogue i Fasih prezentirale slu~aj na 48-
godi{na `ena so trinedelna istorija na nepri-
jatnost i otok vo epigastriumot. Dve godini pret-
hodno, pacientkata imala hirur{ka intervenci-
ja pri {to e napraven koronaren arteriski baj-
pas, koj dopolnitelno e kompliciran od post-
hirur{ka sternalna dehiscencija. KT skenot po-
ka`a hernijacija na leviot lobus na crniot drob 
preku defekt na predniot abdominalen yid vo 
srednata linija. 
Salemis i sor. prezentirale slu~aj na desna lum-
balna incizionalna hernija so hernijacija na 
desniot lobus na crniot drob. Losanoff i sor. 
prezentirale slu~aj na rekurentna interkostal-
na hernijacija na crniot drob. Adeonigbagbe i 
sor. prezentirale slu~aj na hernijacija na cr-
niot drob preku slabost na m. rectus abdominis 
koj se manifestiral so postojani bolki vo 
abdomenot. Obi~no, hernijacijata na crniot 
drob preku predniot abdominalen yid ne e akut-
na sostojba [6,8]. 
Site izve{tai za slu~ai na hernijacija na cr-
niot drob poka`uvaat istorija na prethodni 
hirur{ki intervencii vo gorniot del od abdo-
menot, kako {to e i vo na{iot slu~aj [4,10,11, 

13-15] I vo na{iot slu~aj, kako i vo drugite 
slu~ai opi{ani vo literaturata, hernijacija na 
crniot drob e nastanata po prethoden operativen 
tretman vo gorniot del od abdomenot.  
Vo literaturata sre}avame samo 6 slu~ai so 
potvrdena hernijacija na crniot drob preku 
slabost na predniot abdominalen yid [4,10,11, 

13-15]. Spored na{ite soznanija, ovoj slu~aj pret-
stavuva sedmi slu~aj na incizionalna hernija 
na crniot drob niz preden abdominalen yid.  
Tretmanot na ovie hernii zavisi od klini~-
kata sostojba na pacientot. Kaj asimptomatskite 
pacienti konzervativen tretman e metoda na 
izbor. Hirur{kata terapija mo`e da bide opcija 
kaj pacienti so izrazena simptomatologija, a 
taa se izveduva za da se zatvori defektot na 
abdominalniot yid [2-4,8,11,13].  
 
Zaklu~ok 
 
Mo`e da zaklu~ime deka postoi odredena povr-
zanost na hernijacijata na crniot drob vo gor-
niot del od abdomenot so prethodno izvr{eni 
operativni intervencii na abdomenot. KT e 
metoda na izbor za dijagnostika na hernijaci-
jata na crniot drob niz predniot abdominalen 
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yid, no istoto toa mo`e da se stori i so UZ do-
kolku go izveduva iskusen radiolog. KT ovozmo-
`uva da se proceni stepenot i karakteristikite 
na hernijata, odnosno sosotojbata na odr`livost 
na parenhimot vo herniraniot del od crniot 
drob. KT poradi svojata superiornost vo prika-
`uvaweto na anatomskite detali i pridru`ni-
te komplikacii, kako i poradi mo`nosta za re-
konstrukcija vo pove}e ramnini, e dijagnosti~ka 
metoda na izbor vo dijagnostikata na hernijaci-
jata na crniot drob niz predniot abdominalen yid. 
 
Konflikt na interesi. Ne e deklariran. 
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UPATSTVO ZA PRIJAVA NA TRUD OD SORABOTNICITE NA MMP 
 
"Makedonski medicinski pregled" (MMP) e stru~no spisanie na Makedonskoto lekarsko 
dru{tvo, prvenstveno nameneto na lekarite od op{ta praktika, specijalistite od oddelnite 
medicinski disciplini i istra`uva~ite vo oblasta na bazi~nite medicinski i drugi srodni 
nauki. 
 
Spisanieto gi ima slednive rubriki i kategorii na trudovi: 
 
1. Izvorni trudovi 
2. Soop{tuvawa za klini~ki i laboratoriski iskustva 
3. Prikazi na slu~ai 
4. Od praktika za praktika  
5. Edukativni statii 
6. Variae (писма од редакцијата, општествена hronika, prikazi na knigi, izve{tai od 

kongresi, simpoziumi i drugi stru~ni sobiri, rubrikata ,,Vo se}avawe,, i dr). 
 
Izvornite trudovi imaat belezi na nau~ni trudovi, dodeka trudovite kategorizirani vo 

rubrikite 2-5 imaat belezi na stru~ni trudovi. 

Vo MMP se objavuvaat trudovi na ~lenovite na MLD ili na ~lenovi na drugi stru~ni 

zdru`enija. Avtorite se odgovorni za po~ituvaweto na eti~kite na~ela pri medicinskite 

istra`uvawa, a iznesenite stavovi, izvedeni od analizata na sopstvenite rezultati, ne se 

nu`no i stavovi na Redakcijata na MMP. 

Redakcijata gi ispra}a rakopisite na stru~nа recenziја; recenzentot (ite) i Redakcijata ja 

opredeluvaat definitivnata kategorizacija na rakopisot koj e prifaten za pe~atewe. 

Redakcijata go zadr`uva pravoto rakopisite da gi pe~ati spored recenziraniot prioritet. 

Upatstvoto za sorabotnicite na MMP e vo soglasnost so Vankuverskite pravila za 

izedna~eni barawa za rakopisite koi se pra}aat do biomedicinskite spisanija. 

 

1. TEKST NA RAKOPISOT 
Site rakopisi se ispra}aat vo elektronska forma na elektronskata adresa (e-mail) na MLD-

MMP, so dvoen prored i najmnogu 28 redovi na stranica. Trudot se podnesuva na angliski 

jazik  latini~en font Times New Roman golemina 12 i apstrakt na makedonski jazik. Levo, 

gore i dolu treba da se ostavi slobodna margina od najmalku 3 sm, a desno od 2,5 sm.. Redniot 

broj  na stranicite se pi{uva vo desniot goren agol. 

Rakopisot na trudot treba da e pridru`en so pismo na prviot avtor, so izjava deka istiot 

tekst ne e ve}e objaven ili podnesen/prifaten za pe~atewe vo drugo spisanie ili stru~na 

publikacija i so potvrda deka rakopisot e pregledan i odobren od site koavtori, odnosno so 

pridru`na deklaracija za eventualen konflikt na interesi so nekoj od avtorite. 

 

Naslovnata strana treba da ima: naslov na makedonski i angliski, imiwa i prezimiwa na 

avtorite, kako i instituciite na koi im pripa|aat, imiwata na avtorite i naslovot na 

ustanovata se povrzuvaat so arapski brojki; avtor za korespondecija so site detali (tel. e-

mail); kategorija na trudot; kratok naslov (do 65 karakteri zaedno so prazniot prostor); 

kako i informacija za pridonesot za trudot na sekoj koavtor (ideja, dizajn, sobirawe na 

podatoci, statististi~ka obrabotka, pi{uvawe na trudot). 

 

Naslovot treba koncizno da ja izrazi sodr`inata na trudot. Se prepora~uva da se izbegnuva 

upotreba na kratenki vo naslovot. 

 



 

 

Izvornite trudovi i soop{tuvawata go imaat sledniov formalen redosled: naslovna strana, 

izvadok na makedonski jazik (voved, metodi, rezultati, zaklu~ok) so klu~ni zborovi, izvadok 

na makedonski jazik so klu~ni zborovi, voved, materijal i metodi, rezultati, diskusija i 

zaklu~oci, literatura i prilozi (tabeli, grafici i sliki) i legendi za prilozite vo eden 

fajl. 

 
Prikazite na slu~ai treba da sodr`at voved, detalen prikaz na slu~ajot, diskusija so 
zaklu~ok i literatura so prilozi. 
 
Izvadokot na makedonski jazik treba da sodr`i najmnogu 250 zborovi i da bide strukturiran 
so site bitni ~initeli izneseni vo trudot: voved so celta na trudot, metodot, rezultati (so 
numeri~ki podatoci) i zaklu~oci. Zaedno so izvadokot, treba da se dostavat i do 5 klu~ni, 
indeksni zborovi.  
 
Izvadokot na angliski jazik mora da e so sodr`ina identi~na so sodr`inata na izvadokot na 

makedonski jazik. Klu~nite zborovi treba da se vo soglasnost so MeSH (Medical Sibject 

Headings) listata na Index Medicus. 
 
Vovedot treba da pretstavuva kratok i jasen prikaz na ispituvaniot problem i celite na 
istra`uvaweto, so naveduvawe na eti~kiot komitet odnosno institucijata koja go odobrila 
ispituvaweto (klini~ka studija koja se raboti spored principite na Helsin{kata 
deklaracija za pacientite i nivnite prava). 
 
Metodite treba da bidat to~no nazna~eni, za da se ovozmo`i povtoruvawe na prika`anoto 
istra`uvawe. Osobeno e va`no da se preciziraat kriteriumite za selekcija na 
opserviranite slu~ai, vovedenite modifikacii na ve}e poznatite metodi, kako i 
identifikacija na upotrebenite lekovi spored generi~noto ime, dozite i na~inot na 
administracija. 

 
Rezultatite treba da se prika`at jasno, po logi~en redosled. Rezultatite se iznesuvaat vo 
standardnite SI edinici. Vo tekstot treba da se nazna~i optimalnoto mesto kade }e se 
vmetnat tabelite i ilustraciite, za da se izbegne nepotrebnoto povtoruvawe na iznesenite 
podatoci. Zna~ajnosta na rezultatite treba da se obraboti statisti~ki, so detalen opis na 
upotrebenite statisti~ki metodi na krajot na delot metodi. 

 
Diskusijata treba da gi istakne implikaciite od dobienite rezultati, sporedeni so 
postojnite soznanija za ispituvaniot problem. 
 
Zaklu~ocite treba da ne bidat podolgi od 150 zborovi.  

 
2. PRILOZI 
 
Kako prilog-dokumentacija na trudovite predlo`eni za pe~atewe, mo`e da se dostavaat do 5 
priloga (tabeli, figuri,/sliki - ilustracii). 
 
Tabelite se dostavuvaat na krajot na trudot vo istiot fajl. Sekoja tabela treba da ima svoj 
naslov i reden broj koj ja povrzuva so tekstot. Horizontalni i vertikalni linii na tabelata 
ne se dozvoleni; oznakite na kolonite vo tabelata se pi{uvaat skrateno ili so simbol, a 
nivnoto objasnuvawe se pi{uva na dnoto na tabelata, vo vid na legenda. 
 
Ilustraciite se dostavuvaat so reden broj kako slika vo crno-bela tehnika, a sekoja slika 
treba da e pridru`ena so legenda (opis).  
 



 

 

Mikrofotografiite mo`e da sodr`at posebni oznaki vo vid na strelki ili simboli. Pokraj 
opisot na slikata, mora da se navede i zgolemuvaweto i vidot na boeweto na preparatot (ako 
toa ve}e ne e napraveno vo sekcijata materijal i metodi). 
Site oznaki na fotografiite mora da bidat dovolno golemi, za da mo`e jasno da se 
raspoznaat i po smaluvaweto vo pe~atnicata, pri nivnoto vklu~uvawe vo pe~atenata 
stranica na spisanieto. 
 
3. LITERATURA 
 
Citiranata literatura se pi{uva na krajot na trudot po zaklu~ocite, so redni broevi spored 
redosledot na pojavuvaweto na citatot na tekstot na trudot staveni vo sredni zagradi i bez 
prostor me|u niv (ako se posledovatelni треба да се povrzani so crti~ka, na pr. [3-6]). 
Literaturata se citira na sledniov na~in (kratenkite za naslovite na spisanijata treba da 
se spored listata prifateni vo Index Medicus):  

a) statija vo spisanie (se naveduvaat site avtori, ako gi ima do 4 ili pomalku; ako gi ima 
pove}e od 4 se naveduvaat prvite 3 avtori i se dodava: i sor.) Neglia JP Meadows AT, Robison LL 

et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6. 

b) zaedni~ki avtor 
GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer. 

Possible therapeutic implications. Cancer 1986; 58: 1756-61. 

v) bez avtor - anonimno. Breast screening: new evidence. (Editoriall Lancet 1984; i :1217-8). 

g) poglavje vo kniga ili monografija 
Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr, 

Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-

72.  

 
Prvite otpe~atoci na trudovite im se pra}aat na avtorite za korekcija: avtorite se dol`ni 
korigiraniot otpe~atok da i go vratat na Redakcijata na MMP  vo rok od 2 dena.  
 
Adresata na Redakcijata  
Dame Gruev br. 3  
Gradski yid blok II,  
1000 Skopje,  
Tel.: ++ 389 02 3162 577  
 

Elektronska adresa (E-mail): mld@unet.com.mk  

 
 
Izvestuvawe za ~lenovite na MLD 
 
Сите што сакаат и натаму да го добиваат списанието треба да ја имаат уплатено 
членарината за 2014 година во висина од 600 денари и за тоа да ја информираат 
стручната служба на Македонско лекарско друштво, писмено или преку телефон. 
 
Детални информации можете да добиете на телефонот на Друштвото 02 3 162 557. 
 
 
Izvestuvawe za recenzentite za MMP 
 
Во склад со правилникот на УКИМ рецензентите што навремено и одговорно ќе ја 
одработат рецензијата ќе добијат 0.4 бода кои се собираат за унапредување во 
академските звања. Бодовите можат да се добијат и ретроградно преку побарување 
во МЛД – 3162 557. 
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