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Biomarkers are measurable characteristics that provide 

information about normal physiological or pathogenic pro-

cesses, as well as about a disease progression or response to 

treatment. Usually their levels differ from average levels 

typical for health or a given condition. When these 

characteristics are represented by a specific protein or 

peptide, they are defined as proteomic biomarkers [1,2]. 

Proteomics has the ability to characterize an extensive set 

of proteins that are present in a given specimen. One of 

the aims of proteomics is to discover biomarkers of a di-

sease and therefore has potential to contribute to persona-

lized medicine [3,4]. 

Clinical proteomics is an interdisciplinary research field 

with rapidly growing potential that applies proteomic ana-

lysis in clinical medicine and bring benefits to patients 

improving current diagnostic methods. It has capacity to 

bring together researchers from different fields and com-

bine findings, not only from clinical science and protein 

biochemistry, but also from physical analysis of the pro-

teins and bioinformatics. Using new approaches, clinical 

proteomics aims to establish noninvasive screening and 

monitoring methods that would improve disease manage-

ment and patient’s health [5-7].  

Nowadays, the focus in this field is to discover biomar-

kers that would enable early disease detection, prediction 

of its progression and outcome as well as identifying in-

dividuals at risk of developing diseases. In addition, it is 

also imperative to identify biomarkers that would be able 

to predict and/or monitor patients’ response to a specific 

therapy as well as to identify novel therapeutic targets [8,9].  

Proteomics studies can be performed using different 

sources of samples such as tissue and body fluids. Cu-

rrently many studies are addressing the biomarker speci-

ficity through a parallel analysis of tissue and biologi-

cal fluids. Clinical proteomics mostly focus on blood and 

urine analysis, as they are easily accessible biological fluids. 

Nevertheless, urine has been so far the most successful 

target for clinical proteomics, where with recent techno-

logies assessing of thousands peptides and proteins is 

possible within 60-90 min. 
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Thus, urine proteome analysis becomes a routine tool in 

research and towards clinical implementation [10-13]. 

Implementation of the findings and their clinical impact 

are the main criteria for defining the success and scienti-

fic validity of this field. Despite that many proteomic 

biomarkers have been identified, their clinical impact 

is not always properly determined. The main reason for 

this can be the lack of proper study design or subsequent 

validation of the findings [14]. Hence, these issues can 

be avoided setting up an appropriate study design with 

clearly defined clinical questions, outcomes and purpose 

of the biomarker research. Primarily, the purpose may 

be prevention that aims at screening healthy individuals 

and determining their need for treatment and subsequent 

monitoring. One should also take into account what test 

options for prevention and treatment are available and 

whether the new findings show a superior diagnostic 

and monitoring performance to replace them [4].  

During the study, a sufficient demographic and/or clinical 

data should be collected and presented, as well as in-

formation on the sampling and experimental methodo-

logy. An appropriate sample size is also important for 

the statistical power of the findings, which should be 

in the end tested in independent sets [2]. 

It is essential for the biomarker evaluation to have a 

well-characterized disease and control samples. After-

wards, a screening for representative proteins and their 

actual abundance should be performed, followed by 

detection of those showing a difference in expression 

level between the disease and control group. Furthermo-

re, additional experiments testing the specificity and 

sensitivity of the selected markers are required. Finally, 

those with best performance ability can be selected for 

development of clinical assays [15,16]. 

Nowadays, majority of the available diagnostic tests at 

the clinics are based on a single proteomic-based biomar-

ker with a moderate performance not fairly sufficient to 

define the specific disease. Therefore it is expected that 

an improved diagnostic method should be observed through 

identification and validation of a clearly defined biomarker 

panel, sequenced and validated in a blinded set [10,13,17].  

Recent advances in urinary proteomics have enabled 

to identify biomarkers not only for urogenital diseases 

(chronic kidney disease, diabetic nephropathy, antineutro-

phil cytoplasmic antibody-associated vasculitis, IgA nephro-
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pathy, autosomal dominant polycystic kidney disease, 

acute kidney injury, acute renal allograft rejection, pros-

tate cancer, bladder cancer), but also for other systemic 

diseases and processes such as coronary artery disease, 

diabetes, preeclampsia and aging. Although these biomar-

kers have potential to improve the care of patients and 

have been validated in blinded studies, still none of them 

have been approved by regulatory authorities so far [6,10,18]. 

In order to develop and use the proteomic test, discovery 

and validation processes should have been already per-

formed. Finally, as they are to be routinely used and easily 

performed in laboratories, their cost-effectiveness, perfor-

mance, outcomes and impact on decision-making should 

be considered [4]. 

Applying basic proteomic discoveries and experimen-

tal approaches to clinical settings and covering all steps 

from biomarker identification to clinical implementation 

take time and it is highly complex and expensive process. 

It is evident, that there is a need of interdisciplinary co-

llaboration and involvement of a wide variety of stake-

holders (clinicians, statisticians, health economists, repre-

sentatives of patient groups, health insurance, pharma-

ceutical companies, biobanks, and regulatory agencies) 

[4,5,7,19].  

Taking all together, it is reasonable to hope that the actual 

goal of clinical proteomics which is to implement proteo-

mic biomarkers for improvement in medicine and pa-

tient's care can be reached in the near future. 
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Abstract 

 

Chronic kidney disease (CKD) is a worldwide problem 

and a new epidemic of the 20
th
 and the 21

st
 century. The 

prevalence of CKD differs among countries and ethni-

cities. According to the level of glomerular filtration rate 

(GFR) and urinary abnormalities, there are five stages of 

CKD. Clinical assessment of kidney function is central 

to the practice of medicine and GFR is the best index of 

it. Accurate values of GFR are needed for optimal deci-

sion making in clinical settings. An ideal tool to easily and 

correctly assess GFR in everyday practice is not yet found.  

GFR can be either measured, based on the clearance of 

an exogenous marker which is neither secreted nor ab-

sorbed by the renal tubules, or estimated, using various 

equations, mostly based on the blood creatinine level.  

The gold standard for measurement of GFR is inulin 

clearance, the only known ideal filtration marker, but 

it is difficult for handling and is invasive; therefore, it 

is not convenient for everyday practice. Measurement of 

GFR can be performed using urinary or plasma clearance 

of different exogenous or endogenous markers. The most 

widely used endogenous marker is serum creatinine and 

its urinary clearance, but it is a subject to errors due to 

inaccurate time record and urinary collection. Iothalama-

te is an exogenous marker, which is also used in its radio-

active form as I
125 

iothalamate, but its urinary clearance 

has a small positive bias. Iohexol is another exogenous 

marker and can be used for plasma and urinary clearance, 

but major limitations are complexity and expense. The uri-

nary clearance of Cr
51 

EDTA and Tc
99m 

DTPA underesti-

mate true GFR, mostly as a result of tubular reabsorption.  

Estimating GFR by prediction equations is a subject of 

errors, too, but more convenient and practical for every-

day use. The most widely used prediction equations are 

the Cockroft&Gault formula, the original and abbreviated 

MDRD formula, the CKD-EPI equation, several Cystatin-

C based equations, the CRIC study equation and many 
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others. In spite of their limitations, usage of these equations 

is relevant in most clinical circumstances. 

 

Key words: chronic kidney disease, glomerular filtration 

rate, predicting equations 
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Apstrakt 
 
Hroni~nata bubre`na bolest (HBB) e na{iroko 
rasprostranet problem i pretstavuva nova epi-
demija na 20-tiot i 21-ot vek. Prevalencijata na 
HBB se razlikuva me|u razni zemji i etnikumi. 
Spored nivoto na glomerularnata filtraciska 
stapka (GFS) i urinarnite abnormalnosti, posto-
jat pet stadiumi na HBB. Klini~kata procena na 
bubre`nata funkcija e od klu~na va`nost vo me-
dicinskata praktika, a GFS e nejziniot najdobar 
pokazatel. Potrebni se to~ni vrednosti na GFS 
za donesuvawe optimalni odluki vo klini~koto 
opkru`uvawe. No, sè u{te ne e pronajdena ideal-
na alatka za lesna i to~na procena na GFS vo 
sekojdnevnata praksa. 
GFS mo`e da se izmeri ili vrz osnova na kliren-
sot na egzogen marker koj nitu }e se sekretira, 
nitu }e se apsorbira vo renalnite tubuli, ili da 
se odredi so pomo{ na upotreba na razni formu-
li, naj~esto bazirani na nivoto na kreatinin 
vo krvta. 
Zlaten standard za merewe na GFR e klirensot 
na inulin, edinstvenit poznat idealen marker na 
filtracija, no sepak te`ok za rakuvawe i inva-
ziven, poradi {to ne e pogoden za upotreba vo se-
kojdnevnata praktika. Merewet na GFS mo`e da 
se izvede preku koristewe na urinaren ili plaz-
ma klirens na razli~ni egzogeni ili endogeni 
markeri. 
Naj{iroko upotrebuvan endogen marker e serum-
skiot kreatinin i negoviot urinaren klirens, 
no e predmet na gre{ki poradi neto~noto zabe-
le`uvawe na vremeto i sobiraweto na urinata. 
Jotalamatot e egzogen marker koj isto taka se 
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upotrebuva i vo negovata radioaktivna forma 
na Jod125 jotalamat, no negoviot urinaren klirens 
dava mala pozitivna gre{ka. Joheksolot e drug 
egzogen marker i mo`e da se koristi i za plaz-
ma i za urinaren klirens, no pogolemi nedosta-
toci se negovoto kompleksno rakuvawe i visoka 
cena. Urinarniot klirens na Cr

51 
EDTA и Tc

99m 

DTPA ja potcenuvaat to~nata GFR, glavno poradi 
tubularna reapsorpcija. 
Odreduvaweto na GFS preku prediktivni formu-
li e isto taka predmet nag re{ki, no zata pak e 
popogodno i prakti~no vo sekojdnevnata prakti-
ka. Naj~esto upotrebuvanite prediktivni formu-
li se formulata na Cockroft&Gault, originalna-
ta i skratenata formula od MDRD studijata, 
CKD-EPI formulata, nekolku formuli bazirani 
na nivoto na Cystatin-C, formulata od CRIS-stu-
dijata i mnogu drugi. I pokraj nivnite ograni-
~uvawa, upotrebata na ovie formuli e relevan-
tna vo pogolem broj klini~ki sostojbi. 
 
Klu~ni zborovi: hroni~na bubre`na bolest, glome-
rularna filtraciska stapka, prediktivni formuli 

___________________________________________ 

 

Introduction 
 

Chronic kidney disease (CKD) is a very important prob-

lem worldwide because it is the new epidemic of the 

twentieth and twenty-first centuries. A variety of risk fac-

tors are being involved in its etiology and pathophysi-

ology. Diabetic nephropathy is the leading cause of 

end-stage renal disease (ESRD), but also, the problem 

of poverty currently is of increasing prevalence.   

The prevalence of CKD differs among countries and 

ethnicities. It is of great importance for the policy ma-

kers to know the prevalence of CKD because it is asso-

ciated with high morbidity and mortality, along with the 

high cost of renal replacement therapy (RRT).  

 
Table 1. Staging of CKD according to the level of GFR 

GFR 

category 

GFR  

(ml/min/1.73 m2 ) 

Terms 

G1 >90 Normal or high 

G2 60-89 Mildly decreased 

G3a 45-59 
Mildly to moderately 

decreased 

G3b 30-44 
Moderately to 

severely decreased 

G4 15-29 Severely decreased 

G5 <15 Kidney failure 

 

The NKF (K-DOQI) guidelines recommend estimating 

GFR and screening for albuminuria in patients with risk 

factors for CKD, including diabetes, hypertension, sys-

temic illnesses, age over 60 years, and family history of 

chronic kidney disease [1]. CKD is defined as presence 

of kidney damage (structural or functional abnormalities 

evidenced by blood, urine, or imaging studies) lasting 

for ≥3months with or without decreased glomerular fil-

tration rate (GFR), or a GFR<60 mL/min/1.73 m
2
 for ≥3 

months with or without kidney damage. Classification 

of CKD severity is shown in Table 1[2]. 

Clinical assessment of kidney function is central to the 

practice of medicine. GFR is the best index of kidney 

function in both healthy individuals and in patients. 

Therefore, accurate values of GFR are needed for opti-

mal decision making in many clinical settings.  

The level of GFR is only one parameter by which clini-

cians evaluate kidney disease. But, also, the presence or 

absence of complications, risk factors for rapid progre-

ssion and comorbid conditions and the presence of albu-

minuria are very important. 

GFR and its change over time is vital to the detection of 

CKD, for understanding its severity and making deci-

sions about diagnosis, prognosis and treatment. 

So, how should physicians assess GFR routinely, in everyday 

practice? Unfortunately, an ideal tool to easily and correc-

tly assess GFR in everyday practice has not yet been found.  

How should an ideal GFR marker look like? The ideal mar-

ker for GFR determinations would appear endogenously in 

the plasma at a constant rate, be freely filtered at the glo-

merulus, be neither reabsorbed nor secreted by the renal 

tubule, and undergo no extrarenal elimination [3]. 

It is very important to assess GFR correctly. In terms 

of diagnosis, it is important to know the GFR in order to 

detect CKD, or to evaluate GFR for kidney donation. 

If there is a change in the level of GFR, it is important to 

know GFR in order to detect eventual acute deterioration 

of CKD, or to detect the progression of CKD. In terms of 

prognosis, it is important to know GFR in order to predict 

the risk of complications, risk of cardiovascular diseases 

and mortality, and also the risk of kidney failure. In terms 

of treatment, the level of GFR is important to know how 

to dose and monitor medications cleared by the kidney, 

to determine the safety of procedures, to know when to 

refer to a nephrologist or for kidney transplantation or 

vascular access [4,5]. 

 

Assessment of GFR 

 

GFR can be either measured, based on the clearance of an 

exogenous marker which is neither secreted nor absor-

bed by the renal tubules, or estimated, using various 

equations, based mostly on the blood creatinine level. 

 

Measurement of GFR 
 

The gold standard for the measurement of GFR is a uri-

nary clearance of an ideal filtration marker (a substan-

ce that is freely filtered at the glomerulus, neither reab-

sorbed, secreted, synthesized, or metabolized by the tu-

bules, and does not alter the function of the kidney).  

Inulin, a 5200-D, inert, uncharged polymer of fructose, 

is the only known ideal filtration marker.  
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The classic clearance method for measurement of GFR 

(mGFR) is that of Homer Smith: fasting conditions in 

the morning, a continuous IV infusion, multiple clearance 

periods requiring repetitive blood and urine collections 

over 3 h, oral water loading to stimulate diuresis, bladder 

catheterization to assure complete urine collection and 

careful timing of blood sampling at the midpoint of the 

urine collection. However, inulin is difficult to handle 

and it is invasive. This imposed a need for alternative 

clearance methods and filtration markers. All other filtra-

tion markers deviate from ideal behavior, and clearance 

measurements are difficult to perform. The values for 

mGFR with other filtration markers usually contain an 

element of error, which differentiates it from true phy-

siologic GFR. Bias generally reflects systematic diffe-

rences in renal handling, extrarenal metabolism, or assay 

of the filtration marker.  

There are two methods to measure GFR: urinary clearance 

and plasma clearance.  

 

Urinary clearance for measurement of GFR 

 

This is the most direct method for measurement of GFR.  

Clearance = [C(u) x V(u)] / C(p) 

C- concentration of the endogenous  

or exogenous marker 

Measurement of creatinine clearance (Ccr), an endoge-

nous marker is performed in virtually every clinical cen-

ter. Within a long urinary collection period - 6 to 24h, a 

single blood sample is obtained either at the beginning or 

end of the collection. This method is a subject to errors 

mainly because of the inaccurate record of time and 

complete urine collection. 

Measurement of GFR with an exogenous filtration marker 

requires multiple (2 to 4) 20- to 30-min. urine collections. 

The clearance is computed for each urine collection pe-

riod, and the results are averaged. The advantages are 

relatively short duration of time, the marker is admi-

nistered by IV bolus or bolus SC injection (slower re-

lease of the marker into the circulation and more con-

stant plasma levels) [4]. 

 

Plasma clearance for measurement of GFR 

 

In principle, plasma clearance should be unbiased and 

more precise except for markers undergoing extrarenal 

elimination. GFR is calculated from plasma clearance 

after a bolus IV injection of the marker. Clearance 

equals the amount of the marker administered, divided 

by the AUC of plasma concentration over time. The dec-

line in serum levels is a result of the immediate disappearan-

ce of the marker from the plasma into its volume of 

distribution (fast component) and to renal excretion 

(slow component). The major disadvantage is the length 

of time (5 h) needed to determine the disappearance curve; 

even longer time is needed in people with very low GFR 

(8 to 10 h). Shorter time periods may lead to overestima-

tion of GFR. It is difficult to obtain repeated blood sam-

ples in people with poor vascular access. In persons who 

have a large volume of distribution, such as edematous 

conditions, the initial component is prolonged, leading 

to an overestimation of GFR. 

 

Nuclear imaging of mGFR 
 

Nuclear imaging of measured GFR is performed by 

counting a radioactive exogenous filtration marker over the 

kidneys and bladder. It can be combined with renal ima-

ging, usually using 
99m

Tc-DTPA, and is useful for determi-

nation of split kidney function. Currently, magnetic reso-

nance imaging is being introduced for measurement of GFR.  

 

Exogenous markers 

 

Iothalamate 
Iothalamate is commonly administered as a radioactive 

iodine label, but also in its nonradioactive form. It is measu-

red by using a high-performance-liquid-chromatography 

(HPLC) without impact on its filtration properties. In the 

radioactive form-bolus SC injection of 
125

I-Iothalamate 

has been widely adopted media. Urinary clearance of iotha-

lamate compared to inulin has a small positive bias, pro-

bably because of tubular secretion of iothalamate [6]. 

 

Iohexol  
Iohexol is administered by bolus IV injection for plasma 

clearance, but could be used for urinary clearance as well. 

Other advantages of this method are low expense, wide 

availability, stability in biologic fluids, and rare adverse 

reactions when given as a small dose (5 ml of 300 mg/ml 

iodine) when assayed with a sensitive HPLC assay. Its 

major limitations are the complexity and expense of 

the HPLC assay [4]. 

 

Other markers for measured GFR 
 

51
Cr-EDTA (chromium 51 ethylen diamine tetra acetic acid) 

The urinary clearance of 
51

Cr-EDTA consistently under-

estimates inulin clearance by 5 to 15% in most studies, 

suggesting tubular reabsorption. 
 

99m
Tc DTPA 

Diethylenetriaminopenta-acetic acid (DTPA), an analog 

of EDTA, usually labeled with 
99m

Tc has a short half-

life (6 h) minimal radiation exposure; it is freely filtered 

at the glomerulus, has minimal tubular reabsorption and 

may undergo extrarenal elimination. The major limitation 

is the dissociation of 
99m

Tc from DTPA and binding to 

plasma proteins, leading to underestimation in GFR. 

 

Magnetic resonance 
The magnetic resonance imaging contrast agents, gadoli-

nium-DTPA or gadolinium-DOTA, are novel exogenous 

filtration markers. These agents are widely available and 
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have a low rate of allergic reactions. The systemic nephro-

genic fibrosis has diminished transiently the enthusiasm 

for these agents in people with lower levels of GFR, but 

because of the very low dose needed, this reaction is 

highly unlikely. 

 

Endogenous markers for measured GFR 

 

Urea (urea clearance) 
Urea is the end-product of protein catabolism. It is syn-

thesized in the liver mainly from dietary protein intake. 

Its production increases with high protein diets, medi-

cations like corticosteroids and tetracyclines, or conditions 

like trauma, gastrointestinal hemorrhage, infections, heart 

failure, or acute kidney injury [7]. Urea is freely filtered 

at the glomerulus, 40%-50% reabsorbed at proximal and 

distal tubules, thus leading to underestimation of GFR. 

Volume depletion and antidiuresis increase urea reab-

sorption which leads to greater decrease in urea clearance 

than in GFR. Extracellular volume expansion and diuresis 

increase urea clearance more than the GFR. Urea is an 

unreliable marker of kidney function. 

 

Serum creatinine 

Serum creatinine is unreliable marker of kidney function. 

The same serum creatinine may present different level 

of GFR in different persons with different age and body 

weight. For example, a serum creatinine of 106 micromol/l 

will present a GFR of 98 ml/min/1,73 m
2
 in a young 

22-year-old black man, estimated by MDRD equation, 

66 ml/min/1,73 m
2
 in a 58-year-old white man and 46 

ml/min/1,73 m
2 
in a 80-year-old white woman.  

 

Creatinine clearance  
The clearance of creatinine is calculated by the follo-

wing equation: 

CrCl (ml/min)=[urine creatinine (micromol/l)×24-hour volu-

me (ml)]/[creatinine in blood (micromole/l)×24× 60 min].  

Serum creatinine is produced by skeletal muscle, con-

tained in cooked meat. Therefore, older age, white race 

and female gender are associated with lower Scr. Also, 

amputation and vegetarian diet lead to alterations in Scr. 

Creatinine is freely filtered, not reabsorbed, but 10%-15% 

is secreted at the tubules and extrarenal elimination occurs 

through the gastrointestinal tract. 

In CKD patients, the compensatory hypertrophy of fun-

ctioning nephrons initially prevents the increase in Scr. 

At greater fall in GFR, in later stages of CKD, there is a 

hypersecretion of creatinine in the functional tubules 

which leads to overestimation of GFR. It is well-known 

that cimetidine inhibits tubular secretion of creatinine 

which leads to better GFR estimation [8]. But, there are 

also some limitations. The 24-h urine collection is cumber-

some, error-prone because of specimen losses and over-

collections from failing to flush the first voided sample. 

The conditions that impact creatinine concentration where 

its daily production is difficult to estimate include vegeta-

rian diet, malnutrition, obesity, skeletal muscle diseases, 

paraplegia, quadriplegia or amputation, and pregnancy [9].  

Because creatinine clearance tends to overestimate true 

GFR, and urea clearance underestimates GFR, some nephro-

logists recommend averaging values of both parameters 

measured at the same time, thus having a closer estimate 

of kidney function in patients in stage 4 or 5 CKD [10]. 

 

Inaccuracies in creatinine measurement and variations 

in assay calibration 
 

Most of the equations for estimation of GFR based on 

Scr measurement including the MDRD equation have been 

undertaken using a kinetic Jaffe assay (the MDRD has 

used the  Beckman Astra CX3 Analyser).  In addition to 

known problems of calibration, creatinine assays that 

use the Jaffe reaction are also known to be susceptible to 

interference from non-creatinine ("pseudo") chromogens, 

which may account for up to 20% of the apparent creati-

nine component of normal serum. Enzymatic creatinine 

assays do not typically suffer from this interference [11]. 

In an attempt to improve this situation, Roche Diagnos-

tics Ltd have introduced the so-called "compensated" 

Jaffe assay for measurement of serum creatinine, in which 

a fixed component is automatically subtracted from each 

result to account for a reaction due to non-creatinine chro-

mogens. The revised isotope dilution mass spectrometry 

(ID-MS), a traceable version of the MDRD equation was 

published, validated for use with methods demonstra-

ting zero or minimal bias compared to ID-MS [11].   

 

Standardization and Calibration of Serum Creatinine Assay 

 

Serum creatinine measurements should be standardized. 

In the classic and modified Jaffé reaction, up to 20% of the 

color reaction in serum or plasma in normal subjects is 

due to substances other than creatinine ("non-creatinine 

chromogens"). Calibration of serum creatinine assays 

to adjust for this interference is not standardized across 

laboratories, so that systematic differences among labo-

ratories account for most of the differences between ob-

served and expected results compared to a reference stan-

dard. The lack of standardization can also cause differen-

ces in serum creatinine measurements within laboratories 

over time. Calibration should be traceable to an interna-

tional reference creatinine method. Isotope dilution mass 

spectrometry (IDMS) is an appropriate method [12]. 

 

Reporting Estimated GFR 
 

Estimated GFR should be reported automatically using 

an equation based on serum creatinine following assay 

calibration and patient variables. Clinical laboratories are 

critical in the implementation. This recommendation does 

not preclude reporting GFR estimates prior to calibration, 

recognizing that GFR estimates >45 to 60 mL/min/1.73 

m
2
 are sensitive to calibration differences. 
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For all of the above, GFR levels of <60 have been de-

monstrated to be abnormal. Values from 45 to 59 are 

estimated with less precision. Some individuals with an 

initial abnormal GFR in this range will have a higher 

estimate on the subsequent testing. Averaging of multiple 

measurements will improve the precision of estimated 

GFRs as it does that of measured inulin clearance [12]. 

 

Conditions where creatinine clearance underestimates GFR

  
Drugs which block tubule secretion of creatinine (Trime-

toporim Amiloride, Cimetidine, Spironolactone, Probenecid 

Triamterene), ingestion of cooked meat and incomplete 

urine volume, all of these may underestimate GFR. 

 

Conditions where creatinine clearance overestimates GFR 

 

Low creatinine production, as in people with constitu-

tional small muscle mass (small women, elderly, ampu-

tees), in muscle wasting disorders and malnutrition and 

administering drugs or endogenous substances that in-

fluence creatinine measurement (glucose, ketones, bi-

lirubin, cephalosporins, metamizol), all may lead to 

overestimation of GFR. 

 

Other endogenous markers-Cystatin C 

 

Cystatin C (CysC) is a protein belonging to the cysteine 

protease inhibitor superfamily (gene product, generated 

continuously). It is produced by nucleated cells, filtered 

at the glomerulus, reabsorbed and metabolized at tubules. 

Its reabsorption, metabolism and extrarenal excretion 

hinder proper measurement.  

Factors associated with CysC are height, weight, smoking, 

diabetes, WBC, thyroid function status, corticosteroids, 

inflammation (CRP level). Unlike Scr, it is not affec-

ted by muscle mass and dietary factors. Older age and 

male gender may be associated with higher CysC. It is 

more sensitive than Scr in detecting early reduction in 

GFR, but at level < 70, Scr may be better. 

 

 

Estimation of GFR using endogenous filtration 

markers (prediction equations) 
 

Prediction equations for estimation of GFR include demo- 

graphic and physiologic variables affecting endogenous  

substances like creatinine or CysC. Careful interpreta-

tion of the results is needed. The equations are evaluated 

through measures of bias, precision and accuracy: 

• Bias - mean difference between measured GFR 

(mGFR) and estimated GFR (eGFR); 

• Precision - variation or spread around that mean 

difference; 

• Accuracy - refers to both, bias and precision (esti-

mates with high accuracy have low bias and high 

precision [13]. 

 

The Cockroft & Gault equation-the formula is based 

on a study conducted in 1976 (Cockroft&Gault)  

CrCl = [(140-age) x Wt(kg)] / (72 x Scr in mg/dl) 

CrCl = (140-age) x 1,23 x Wt / Scr (in micromol/l) 

X 0,85 for females 
 

The Cockroft&Gault equation is based on serum creati-

nine.  The creatinine clearance varies from mGFR due to 

Scr measurement errors. Recalibration of the original 

assay for creatinine is not possible, and the laboratory 

method used for this formula is now abandoned [7]. 

The Cockroft&Gault equation overestimates GFR in obe-

sity and fluid overload, the actual weight may not clearly pre-

dict muscle mass. But, despite all limitations, this equation 

is useful for tracking changes in kidney function. Im-

provement is possible when using adjustment for body sur-

face area-BSA (CrCl/1.73m
2
)-modified Cockroft&Gault.   

 

The MDRD Equation (Modification of diet in renal 

disease study equation) 

This equation was recommended by National Kidney 

Foundation and since 2002 it has been in wide clinical 

use. The MDRD study included 1268 subjects, non-

diabetic CKD patients. The original MDRD equation 

has 6 variables: 

Ccr= (170 x Scr x 0.0113) 
-0.999

 x Age 
0.176 

x Surea x 2.8
-0.17

 x Salb
0.318

 x 0.762 

The abbreviated MDRD equation is 4-variable: 

Ccr=186*(Scr/88.4) 
-1.154 

x Age
-0.203

 

x 0,742 if female 

Ccr=175*(Scr/88.4) 
-1.154 

x Age
-0.203 

(if standardized Scr is used) 

 

The calibration to a standardized Scr based on the gold 

standard methodology is recommended [14] as it gives 

more accurate eGFRs. 

While Cockroft&Gault relies on weight, MDRD is ad-

justed for BSA, accounting for variations in muscle mass 

with certain diseases or amputations. 

MDRD outperforms Cockroft&Gault in older age, obese 

patients and diabetics [15]. But, like Cockroft&Gault, 

it is less accurate in early CKD, and it is biased toward 

underestimating kidney function.  

 

Cystatin C based equations  
 

There is a lack of homogeneity in eGFR for similar CysC 

levels by using different equations.  

But some studies report improvement in GFR estimation [16]. 
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GFR is more accurate by CysC equations in populations pro-

ducing low levels of creatinine (elderly, children, trans-

plant recipients, cirrhosis). It also gives better estimate 

when using both, Scr- and CysC-based equations, than 

separately. Calibration of CysC assays is recommended. 

 

Larson: GFR = 99,43 x CysC
-1,5837

 

Grubb: GFR = 84,69 x CysC
-1,680

 (x0,948 f) 

Hoek: GFR = -4,32 + 80,35 x 1/CysC 

 

CKD-EPI cystatin and creatinine equation adjusted 

for age, sex and race: 
eGFR=177,6 x Scr

-0,65 
x CysC

-0,57 
x age

-0,20
 x 0,80  

(if female) x1,11 (if black) 

 

CKD epidemiology collaboration (CKD-EPI) equation 

 

The main objective for this study equation was to achieve 

greater accuracy at higher GFRs compared to MDRD 

[17]. The CKD-EPI equation outperforms the recommend-

 
Table 2. The CKD-EPI equation for estimating GFR 

Race and sex 
Serum creatinine 

µmol/l (mg/dl) 
Equation 

Black   

Female 
< 62(<0.7) GFR=166x(Scr/0.7)-0.329x(0.993)age 

>62(>0.7) GFR=166x(Scr/0.7)-1.209x(0.993)age 

Male 
< 80(< 0.9) GFR=163x(Scr/0.9)-0.411x(0.993)age 

>80(>0.9) GFR=163x(Scr/0.9)-1.209x(0.993)age 

White   

Female 
< 62(<0.7) GFR=144x(Scr/0.7)-0.329x(0.993)age 

>62(>0.7) GFR=144x(Scr/0.7)-1.209x(0.993)age 

Male 
< 80(< 0.9) GFR=141x(Scr/0.9)-0.411x(0.993)age 

>80(>0.9) GFR=141x(Scr/0.9)-1.209x(0.993)age 

 

ded MDRD equation. It has lower bias, higher accuracy 

and prediction (p<0.001), mostly in patients with eGFR > 

60 ml/min/1.73 m
2
. The CKD-EPI prevalence of CKD 

was 11.5%, and the MDRD prevalence was 13.1% [18]. 

 

Chronic renal insufficiency Cohort (CRIC) study 

equation 
 

Aiming to improve estimation of GFR, new eGFR equation 

was developed in the CRIC study [19]-including Scr, 

CysC, age, gender and race [20]. 

While the CRIC estimating equation performs very well 

overall, accuracy declines among certain subgroups in-

cluding older participants, women, blacks, diabetics, obese, 

those with higher levels of inflammation, and those with 

lower levels of kidney function. External validation is 

required to determine its clinical utility.  

 

Predicting equations 

 

Considering all equations for kidney function estima-

tion, future studies should pursue new markers to impro-

ve accuracy of GFR estimates and explore methods to 

evaluate change in GFR over time [13]. 

 

Conclusions 

 

Estimating GFR by the most used equations (Cockroft& 

Gault, MDRD, CKD-EPI or Cystatin C) is relevant and 

sufficient for clinicians in most circumstances, in spite 

of their limitations. 

For patients where eGFR (based on serum creatinine) is 

likely to be inaccurate (extremes of age and body size, 

severe malnutrition or obesity, skeletal muscle disease, 

paraplegia or quadriplegia, vegetarian diet), or inaccu-

rate estimates may have adverse consequences (eva-

luation for kidney donation, before administration of 

prolonged courses of toxic medications), measurement 

of GFR should be considered. 
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THE SYNDROME OF INAPPROPRIATE SECRETION OF ANTIDIURETIC HORMONE- 

UNRECOGNIZED CAUSE OF HYPONATREMIA 
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JZU Univerzitetska klinika za endokrinologija, dijabetes i metaboli~ni zaboluvawa, 
Univerzitet "Sv. Kiril i Metodij", Medicinski fakultet Skopje, Republika Makedonija 
 

Aпstrakt 
 
Hiponatremijaта e ~esto elektrolitno naru{u-
vawe povrzano so visok morbiditet i mortalitet. 
Hroni~nata hiponatremija ima negativen efekt 
vrz mozo~noto i koskenoto tkivo, a posledicite 
od akutnata hiponatremija mo`e da bidat fatal-
ni. ^esta pri~ina za hiponatremijaта e sindromot 
na nesoodvetno la~ewe na antidiuretski hormon 
(the syndrome of inappropriate antidiuretic hormone 

secretion-SIADH), sostojba koja se karakterizira so 
diluciona hiponatremija kako rezultat од pre-
kumerna sekrecija na antidiuretskiot hormon. 
SIADH se sretnuva vo sklop na razli~ni zabolu-
vawa. Me|utoa, iako vo klini~kata praksa hipo-

natremijata e mnogu ~esta, nejzinata dijagnoza e 

insuficientna, SIADH e ~eto neprepoznaen i hi-
ponatremijata ne e soodvetno lekuvana. 
Vo ovoj trud e prika`ana etiologijata na SIADH, 
dijagnosti~kiot pristap kaj hiponatremija i tret-
manot na hiponatremija.   
 
Klu~ni zborovi: hiponatremija, sindrom na  
nesoodvetno la~ewe na antidiuretski hormon 
___________________________________________ 

Abstract 
 

Hyponatremia is the most common electrolyte disturban-

ce encountered in clinical practice, associated with sig-

nificant morbidity and mortality. Chronic hyponatremia 

has negative effect on brain and bone tissue, and acute 

severe hyponatremia can have fatal outcome. 

Common cause of hyponatremia is the "syndrome of 

inappropriate antidiuretic hormone secretion" (SIADH), 

a condition characterized by dilutional hyponatremia due 

to unregulated secretion of antidiuretic hormone. SIADH  
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can be idiopathic, but most often it is encountered in 

various clinical diseases. Although hyponatremia is a 

common electrolyte disturbance, its diagnosis is 

insufficient, SIADH is often unrecognized and hypo-

natremia is not appropriately treated. 

In this article we discuss the etiology of SIADH, diagno-

sis of hyponatremia and management of hyponatremia. 

 

Key words: hyponatremia, syndrome of inappropriate 

antidiuretic hormone secretion 

___________________________________________ 

Voved 
 
Hiponatremijа (koncentracija na [Na

+
] <135 mmol/L) 

e naj~esto elektрolitno naru{uvawe povrzano so 

visok mortalitet i morbiditet [1-3]. Нaj~esto 

nastanuva kako rezultat од disbalans na vodena-
ta homeostaza. Se sretnuva vo sklop na razli~ni 
sostojbi i zaboluvawa i vo pogolemiot del od niv 
hiponatremijata se dol`i na prekumerna sekre-
cija na antidiuretskiot hormon (ADH). Me|u niv 
e i sindromot na nesoodvetno la~ewe na anti-
diuretskiot hormon (syndrome of inappropriate sec-

retion of antidiuretic hormone SIADH) [2,4].  
Iako vo klini~kata praksa hiponatremijata e 
mnogu ~esta, nejzinata dijagnoza e insuficientna, 
SIADH e ~esto neprepoznaen i hiponatremijata 
ne e soodvetno lekuvana.  
 

Fiziolo{ka regulacija na vodenata 
 homeostaza i SIADH 

 
Antidiuretskiot hormon e glaven regulator na 
vodenata homeostaza vo organizmot, dejstvuva na 
nivo na bubre`nite sobirni kanal~iwa preku 
vazopresin 2 receptorite. Negoviot efekt se 
manifestira preku sozdavawe na koncentrirana 
urina i zadr{ka na voda vo organizmot.  
Postojat dva nezavisni mehanizmа koi ja reguli-
raat sekrecijata na ADH, baroregulacija i osmot-
ska regulacija. Baroregulacijata se vklu~uva pri 
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pad na cirkulatorniot volumen [5], a osmotskata 
regulacija pri promeni na osmolalnosta na plaz-
mata. Koga osmolalnosta na plazmata e nad 295 
mOsm/kg se stimulira la~ewe na ADH, a koga os-
molalnosta e poniska od 275 mOsm/kg se supri-
mira la~eweto na ADH [6].     
Vo SIADH postoi nesoodvetna sekrecija na ADH 
vo uslovi na niska osmolalnost na plazmata i 
pri normalen cirkulatoren volumen [7]. Poradi 
prekumerna sekrecija na ADH nastanuva ekscesiv-
na zadr{ka na voda i diluciona hiponatremija. 
SIADH retko e idiopatskо, po~esto nastanuva 
vo sklop na razli~ni sostojbi i zaboluvawa [8]. 
Zaboluvawata i sostojbite vo koi naj~esto se 
sretnuva SIADH se podeleni vo 5 grupi: pulmo-
nalni bolesti (naj~esto pneвmonija); tumori (naj-
~esto sitnokleto~en belodroben karcinom); CNS 
zaboluvawa (naj~esto subarahnoidno krvaвewe); 
i pri upotreba na lekovi. Od lekovite SIADH 
naj~esto go predizvikuvaat tiazidite, selektiv-
nite inhibitori na prezemawe na serotonin, an-
tidepresivite i antipsihoticite [9-12]. 
Postarata populacija е изложена на pogolem ri-
zik од појава на hiponatremija [13]. Toa se dol`i 
na pogolemata incidencијa na prethodno navede-
nite zaboluvawa i pogolemata upotreba na le- 
 

kovi kaj ovaa populacija. Isto taka, se smeta de-
ka pri procesot na stareewe nastanuva naru{u-
vawe vo regulacijata na ADH. 
 

Klini~ka slika na hiponatremija 
 
Klini~kata slika na hiponatremija zavisi od 
stepenot na hiponatremija i vremenskiot period 
vo koj taa nastanuva (Tabela 1). Kaj akutna hipo-
natremija klini~kite manifestacii se dol`at 
na mozo~niot edem. Koga vrednostite na natriumot 
rapidno se namaluvaat pod 125 mmol/L, mo`e da 
nastane tentorijalna hernijacija na mozokot, kom-
presija na mozo~noto steblo i smrten ishod [14]. 

No, ako hiponatremijata nastanuva postepeno vo 
period podolg od 48 ~asa, mozo~noto tkivo ima 
dovolno vreme da se adaptira na hipotonata sredi-
na i ne nastanuva mozo~en edem. Zatoa sekoja hi-
ponatremija koja nastanuva vo period pokratok od 
24-48 ~asa se smeta za akutna hiponatremija. Adap-
tacijata na mozo~noto tkivo nastanuva preku gubе-

ње na organski ~esti~ki i kalium, koi se neop-
hodni za normalno funkcionirawe na nevronite 
[15]. Poradi toa, hroni~nata hiponatremija se mani-

festira so nevrolo{ki manifestacii, kako {to 
se namalena memorija, namalena koncentracija  

Tabela 1. Klini~ka slika na hiponatremija 

Hroni~na            
hiponatremija  

> 48 ~asa 

Akutna hiponatremija < 24- 48 ~asa 

Lesna  
130-135 mmol/L 

Umerena  
125-129 mmol/L 

Te{ka 
 <125 mmol/L 

Naru{ena ramnote`a Glavobolka Nauzea Konfuzija 
Namalena memorija Iritabilnost Povra}awe Halucinacii 
Namalena 
koncentracija 

Namalena 
koncentracija 

Glavobolka Somnolencija 

Osteoporoza Namalena 
memorija 

Musklni krampi Konvulzii 

Osteoporoti~ni 
frakturi 

Promeni vo 
raspolo`enie 

Anoreksija 
Fokalen 
nevrolo{ki 
deficit 

  
Letargija 

Kardiorespirator
en distres 

  Apatija Koma 

 

i naru{ena ramnote`a [16]. Nevrolo{kite mani-
festacii na hiponatremija se suptilni i ~esto 
ostanuvaat neprеpoznaeni. Osven toa, hroni~nata 
hiponatremija ima negativen efekt i vrz koske-
noto tkivo, predizvikuva osteoporoza, koja zaedno 
so naru{enata ramnote`a go zgolemuva rizikot од 
osteoporoti~ni frakturi [17,18]. 

 

Dijagnosti~ki pristap kaj hiponatremija i SIADH 
 
Dijagnozata na hiponatremija e kompleksna. Мno-
gu ~esto biohemiskite analizi i klini~kiot sta- 

tus ne se konkluzivni, a ne retko istovremeno se 
prisutni pove}e bolesti koi preku razli~ni me-
hanizmi predizvikuvaat hiponatremija. 
Evaluacijata na hiponatremija zapo~nuva so doka- 
`uvawe na postoewe na vistinska hiponatremija 
(Slika 1). Vistinska hiponatremija e hipotoni~-
nata hiponatremija, bidej}i samo hipotoni~na-
ta hiponatremija predizvikuva mozo~en edem. 
Poradi toa, najprvo treba da se isklu~i prisus-
tvo na hipertoni~na hiponatremija i izotoni~-
na hiponatremija (Tabela 2). 
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Sl. 1. Algoritam-dijagnosti~ki pristap kaj hiponatremija 
Spasovski G et al. Eur J Endocrinol 2014; 170(3): G1-47. 
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Tabela 2. Klasifikacija na hiponatremija spored osmolalnost na plazma 

Osmolalnost 
na plazma 

[Na+] vo serum 
(mmol/L) 

Osmolalnost na 
plazma (mOsm/kg) 

Etiologija 

Hipotoni~na <135 Niska< 275 
SIADH  
Kongestivna srceva slabost 
Ciroza 

Izotoni~na <135 Normalna275-295 

Hiperglikemija 
Pseвdohiponatremija 
(hiperproteinemija, 
hiperlipidemija) 

Hipertoni~na <135 Visoka>285 
Te{ka hiperglikemija 
so dehidratacija 
Manitol 

 
Hipotoni~na hiponatremija e hiponatremija so 
niska osmolalnost na plazmata (<275 mOsm/kg). 

Osmolalnosta na plazmata mo`e laboratoris-

ki da se izmeri ili da se presmeta spored sled-
nava formula: 

  
Osmolalnost na plazma (mosmol/kg H2O)= 

2 x [serum Na (mmol/L) + serum K (mmol/L)] + glikemija (mmol/L) 

 

Izotoni~na hiponatremija ili pseвdohiponatre-
mija e laboratoriski artefakt kojшто nastanuva 
kako rezultat од prisustvo na mnogu visoka kon-
centracija na odredeni molekuli (te{ka hiper-
lipidemija i paraproteinemija) koi interfe-
riraat so mereweto na koncentracijata na nat-
rium vo serum [19,20]. Hipertoni~na hiponatre-
mija nastanuva koga vo plazmata se prisutni mo-
lekuli koишто ja povlekuvaat vodata od intra- 
 

celularniot vo ekstracelularniot prostor, zara-
di {to nastanuva razreduvawe na serumot. Toa e 
slu~aj pri hiperglikemija. Imeno, pri porast na 

glikemijata nad 5,5 mmol/L, za sekoи 5,5 mmol/L 

poka~ena glikemija koncentracijata na [Na
+
] se na-

maluva za 2,4 mmol/L. Zatoa ako postoi hiponatre-
mija i hiperglikemija treba da se napravi korek-
cija na koncentracijata na [Na

+
] spored slednava 

formula [21]: 

Korиgiran Na (mmol/L)= 
izmeren Na (mmol/L)+2.4 x [glikemija (mmol/L)-5.5 mmol/L] / /5.5 mmol/L) 

 
Ako postoi hipotoni~na hiponatremija, sleden 
dijagnosti~ki ~ekor e klini~ka procenka na ek-
stracelularniot volumen (ECV) i procenka na  
 

osmolalnosta na urinata. 
Hipotoni~nata hiponatremija spored ECV mo`e 
da bide hipervolemi~na, hipovolemi~na i normo- 
 

Tabela 3. Klasifikacija na hiponatremija spored ekstracelularen volumen (ECV) 

ECV 
[Na+] vo serum 

(mmol/L) 
Klini~ki karakteristiki Etiologija 

Hipovolemija 
(ECV namalen) 

<135 

Ortostatska hipotenzija;  
Suvi sluznici;  
Namalen ko`en turgor; 
Poka~en  U/Cr; 
Visoka uri~na k-na vo serum 

Zaguba na te~nosti preku ko`a, 
GIT i bubrezi; 
Diuretska terapija;  
Sindrom na cerebralna zaguba na soli;  
Primarna adrenalna slabost 

Normovolemija 
(ECV normalen) 

<135 

Ne postojat znaci za namalen 
ili zgolemen ECV; 
U/Cr normalen; 

Koncentracija na uri~na k-na 
vo serum  normalna; 
[Na+] vo urina>30 mmol/L 

SIADH; 

NSAIL; 
Sekundarna adrenalna slabost;  
Hipotiroidizam; 
Hiponatremija predizvikana od 
fizi~ki napor; 
Nizok vnes na soli; 
Polidиpsija 

Hipervolemija 
(ECV zgolemen) 

<135 

Edem; 
Ascites; 
Pulmonalna kongestija; 
Anasarka 

Srceva slabost; 
Ciroza; 
Bubre`na slabost; 
Nefrotсki sindrom 

Kratenki: ECV- ekstracelularen volumen; U/Cr -soodnos na urea i kreatinin vo serum  
NSAIL-nesteroidni antiinflamatorni lekovi 
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volemi~na (Tabela 3). Za razlika od hipovolemi~-
nata i hipervolemi~nata hiponatremija каде 
postoi sekrecijata na ADH stimulirana od nis-
kiot efektiven cirkulatoren volumen, SIADH e 
normovolemi~na sostojba каде ne postoi vis-
tinski stimulus za sekrecija na ADH. 
Klini~ki znaci na ekspandiran ECV se edemi, 
ascites i distendirani jugularni veni; znaci za 
deplecija na ECV se nizok krven pritisok, orto-
statska hipotenzija, namalen turgor na ko`a i su-
vi sluznici. Me|utoa, koga postoi suptilna de-
hidratacija, klini~kata procenka na volumen-
skiot status mo`e da bide ote`nata [22]. Koga 
klini~ki ne mo`e да se diferencira normovole-
mija od lesna hipovolemija, тогаш razlikата mo-
`e da se napravi vrz osnova na nekolku biohe-
miski parametri kako {to se koncentracija na 
[Na

+
] vo urina, koncentracija na urea i uri~na k-

na vo serum, frakciona ekskrecija na uri~na k-na 
i frakciona ekskrecija na [Na

+
] vo urina [23,24]. 

Vo prilog na normovolemija оди во: koncentra-
cija na [Na

+
] vo urina >30 mmol/L, niska koncen-

tracija na uri~na kiselina vo serum i normalna 
koncentracija na urea vo serum. Sprotivno на ова, 

kaj hipovolemi~nata hiponatremiija koncentra-
cijata na [Na

+
] vo urina e <30 mmol/L, koncen-

tracijata na urea vo serum e visoka, a koncen-
tracijata na uri~na k-na e normalna [23,24]. Me-
|utoa, intrepretacijata na [Na

+
] vo urina ne e va-

lidna ako postojat sostojbi koi gi kompromiti-
raat ovie rezultati (upotreba na tiazdi i tubu-
lointersticiski nefritis).  
Isto taka, za razlika od SIADH kaj hipovolemija 
postoi dobar odgovor vo smislа na korekcija na 

hiponatremijata pri infuzija na 1 do 2 litri 0,9% 

fiziolo{ki rastvor [22].  
Osmolalnosta na urinata ja odrazuva aktivnos-
ta na ADH. Vo normalni fiziolo{ki uslovi pri 
hiponatremija, se suprimira sekrecijata na ADH 
i se sozdava diluirana urina. Osmolalnost >100 
mOsm/kg zna~i visoka ADH aktivnost, a niska 
osmolalnost (<100 mOsm/kg) zna~i suprimira-
na aktivnost na ADH.  
 

Dijagnoza na SIADH 
 

SIADH e sostojba koja nastanuva kako rezultat од 
prekumerna aktivnost na ADH i se karakterizi-
ra so prekumerna zadr{ka na voda vo organiz-
mot so posledovatelna diluciona hiponatremija 
i koncentrirana urina. Za da se postavi dijagno-
za na SIADH treba da se ispolnat {est osnovni 
kriteriumi. Osven osnovni kriteriumi, za di-
jagnoza na SIADH mo`e da se koristat i dopolni-
telni kriteriumi (Tabela 4) [8]. 

 
 

Tabela 4. Kriteriumi za SIADH  

Glavni kriteriumi 

 [Na+] vo serum <135 mmol/L 

 Hipoоsmolalna  plazma <275 mOsm/kg 

 Osmolalnost na urina >100mOsm/kg 

 Normovolemija 
 - Nema znaci za dehidratacija: 

     ortostaza, tahikardija, namalen turgor na ko`a,  
suvi sluznici 
 - Nema znaci za zadr{ka na te~nosti:  

     edem, ascites, anasarka 
        [Na+] vo urina >30 mmol/L pri normalen vnes  
        na soli 

Nema upotreba na tiazidni diuretici 

 Normalna pituitarna, tiroidna, adrenalna i 
renalna funkcija 

 Dopolnitelni kriteriumi 

 Uri~na kiselina vo serum <0,24 mmol/L 

 Urea vo serum  <3,6 mmol/L 

 Frakciona ekskrecija na Na > 1% 

 Frakciona ekskrecija na urea >55% 

 Frakciona eksrecija na uri~na  k-na >12% 

 Korekcija na hiponatremijata pri restriktiven 
vnes na te~nosti 

 Hiponatremijata ne se korиgira so infuzija na 

0,9% fiziolo{ki rastvor 

Ellison DH, Berl T, N Engl J Med 2007; 17: 356(20): 2064-2072. 

Kratenki: SIADH-sindromot na nesoodvetno 
la~ewe na antidiuretskiot hormon 

 
Diferencijalna dijagnoza na SIADH 

 
Normovolemi~na hiponatremija osven кај SIADH 
se sretnuva i кај drugi sostojbi so visoka aktivnost 
na ADH, hipotireozata i sekundarniot hipokor-
ticizam. Vo diferencijalnata dijagnoza na nor-
movolemi~na hiponatremija, spa|aat i sostojbi 
so niska ADH aktivnost, kako {to se psihogena-
ta polidipsija, pivskata hiponatremija i taka-

nare~enata „~aj i tost" hiponatremija. 

Bidej}i laboratoriskite karakteristiki na 
SIADH, sekundaren hipokorticizam i hipoti-
roidizam se isti, dijagnozata na SIADH se pos-
tavuva po pat na isklu~uvawe (tabela 4). Imeno, 
kortizolot ima toni~ko inhibitorno dejstvo vrz 
sekrecijata na ADH [25] i ja namaluva ekspresi-
jata na akvaporin 2 kanalite [26]. Poradi toa, 
pri deficit na kortizol se zgolemuva sekrecija-
ta na ADH [27]. Dopolnitelno, za sekrecijata na 
ADH pridonesuvaat nauzeata i hipoglikemijata, 
koi se del od klini~kite manifestacii na korti-
zolski deficit [28]. Za razlika od kortizolskiot 
deficit, samo te{kite formi na hipotiroidizam 
se prosledeni so zgolemena sekrecija na ADH ka-
ko rezultat од nizok srcev udaren volumen [28].  
Diferencirawe na SIADH od psihogena po-
lidipsija i pivska potomanija se pravi vrz osno-
va na osmolalnosta na urina. Ovie dve sostojbi 
za razlika od SIADH, imaat niska aktivnost na 
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ADH poradi {to imaat i osmolalnost na urina 
<100mOsm/kg. Pivskata potomanija nastanuva pri 
konсumiрaње na golemi koli~ini pivo [30]. Pi-
voto ima mala sodr`ina na natrium, a golema 
sodr`ina voda. Pri nedovolni koncentracii na 
natrium bubrezite ne mo`e da ja eksretiraat vo-
data. Zatoa vnesувањето pivo vo golemi koli~i-
ni i vnesувањето малку hrana доведува до zadr-
{ka na voda i posledovatelna hiponatremija. Me-
hanizmot na nastanuvawe na hiponatremija e sli-
~en i pri ishrana koja se sostoi samo od leb i go-
lemi koli~ini ~aj [29,30]. Psihogenata polidip-
sija nastanuva poradi konсуmирање obilni koli~i-
ni voda, nad 10 litri dnevno. Karakteristi~na e za 
pacientite koi imaat psihoti~ni rastrojstva [31].  
Eden od osnovnite kriteriumi na SIADH e ot-
sustvo na podatok za koristewe na tiaziden diu-
retik. Tiazidnite diuretici predizvikuvaat zgo-
lemena sekrecija na ADH i zgolemena osetli-
vost na bubre`nite kanal~iwa na dejstvoto na 
ADH [32]. Bidej}i tiazidnite diuretici se leko-
vi koi najmnogu se koristat vo sekojdnevnata prak-

sa, treba sekoga{ da se isklu~i hiponatremija 

predizvikana od tiaziden diuretik. Voobi~aeno 
hiponatremijata se povlekuva po prekin na tera-
pijata so tiaziden diuretik. Zatoa od prakti~en 

aspekt najdobro e da se prekine terapijata so 
tiazidi i da se vidi dali hiponatremijata se ko-
rиgira. Mo`e da se odredi i frakcionata ekskre- 

cija na uri~na k-na (koja pri upotreba na tiazidi 
e niska, sprotivno od SIADH kade e visoka), no 

ovoj biohemiski parametar e pomalku primenliv 
vo rutinskata praksa, so ogled na toa deka za ne-

govo odreduvawe e potrebno sobirawe na 24-~a-

sovna urina. 
 

Tretman na hiponatremija 
 

SIADH mo`e da se tretira so restriktivnо vne-
sување te~nosti, hipertoni~en rastvor i medika-
mentozna terapija (oralni preparati na natrium 
hlorid i vaptani). Dokolku SIADH e predizvikan 
od lekovi treba da se prekine zemaweto na lekot. 
Izborot na lekuvawe zavisi od te`inata na kli-
ni~kata slika, stepenot na hiponatremija, kom-
plиjansаtа i efikasnosta na tretmanot vo dade-
ni klin~ki situacii. 
Bidej}i vo SIADH postoi vi{ok voda vo orga-
nizmot, restriktivnotо vnesување te~nosti  e os-
novna terapija kaj lesniot stepen na hiponat-
remija. Me|utoa, ovoj pristap e soodveten dokol-
ku postoi klirens na slobodna voda. Klirensot 
na slobodna voda postoi koga soodnosot na zbi-
rot na natrium i kalim vo urina so natrium vo 
serum e <1. Dokolku klirensot e>1, restriktivnо-

tо vnesување te~nosti ne e dovolnо za korekcija 
na hiponatremijata, duri i mo`e da ja vlo{i [33]. 

 

Klirens na slobodna voda= (Na vo uriina +K vo uriina) / Na vo serum 

 

Koga ovoj soodnos  e me|u 0,5 i 1, vnesot na te~-

nosti treba da e 500 ml dnevno, a koga e <0,5 vne-

sot na te~nosti treba da iznesuva 1L dnevno. Me-
|utoa, restriktivnotо vnesување te~nosti ne mo-
`e sekoga{ da se primeni, osobeno koga vo odre-
deni klini~ki sostojbi e neophodno primawe 
pogolemi koli~ini te~nosti, a ne retko vo 
klini~kata praksa ne postoi dovolnа komplиjan-
sа so ovoj vid tretman, (permanenten SIADH-ne-
operabilen tumor). Vo ovoj kontekst, denes sè 
pogolem akcent им se dava na vaptanite. Tie se 
nova grupa lekovi, antagonisti na vazopresin 2 
receptorite koi ovozmo`uvaat eliminacija na 
slobodna voda [34].  
Kaj umereno te{ka hiponatremija se primenuva 
restriktivnо vnesување te~nosti ili preparati 
na natrium hlorid zaedno so mali dozi diureti-
ci na Хenleova petelka [35]. 
Kaj akutna te{ka hiponatremija se primenuva 3% 
hipertoni~en fiziolo{ki rastvor (150 ml ili 2 

ml/kg vo kontinuirana intravenska infuzija vo pe-
riod od 20 min). Mo`e da se infundira vo nekolku 
navrati dodeka [Na+] ne se zgolemi za 5 mmol/L ili 
dodeka ne se povle~at simptomite. Generalni pre-

poraki se korekcijata na [Na+] da bide 5 mmol/L vo 
prviot ~as, do 10 mmol/L vo prvite 24 ~asa, a potoa 
do 8 mmol/L vo sekoi naredni 24 ~asa, se do postig-
nuvawe na koncentracija na [Na+] od 131 mmol/L [35].  
Korekcijata na hiponatremija ne treba da bide 
povisoka od 10 mmol/L vo prvite 24 ~asa bidej}i 
agresivnata korekcija na hiponatremija mo`e da 
predizvika osmotski demielinizira~ki sindrom 
(ODS), osobeno kaj hroni~naта hiponatremija 
[36]. ODS e permanentno nevrolo{ko naru{uva-
we koeшто nastanuva vo prvite 24 ~asa, i se mani-
festira so mutizam, spasti~na kvadripareza i pseв-
dobulbarna paraliza. Promenite voobi~eno se 
permanentni.  
Ako hiponatremijata e predizvikana od hipokor-
ticizam i hipotiroidizam, hiponatremijata se 
korиgira pri vklu~uvawe na hormonska supstitu-
ciona terapija, kortiskosteroid i levotiroksin.   
 
Zaklu~ok 
 
Iako, hiponatremijata e naj~esto elektrolitno 
naru{uvawe vo klini~kata praksa e ~esto nep-
repoznaena i nesoodvetno tretirana. Hiponat-
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remijata e povrzana so visok morbiditet i morta-
litet. ^esta pri~ina za hiponatremijaта e SIADH. 
Tretmanot na SIADH zavisi od etiolo{kiot fak-
tor i stepenot na hiponatremija. Sekoja navre-
me prepoznaena i soodvetno lekuvana hiponat-
remija go namaluva rizikot od nejzinite akutni 
i hroni~ni komplikacii. 
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 
 
Napredokot vo razbiraweto na biologijata na 
multipniot mielom i pronao|aweto na novite 
lekovi za lekuvawe na mielomi pridonesoa do 
podobruvawe vo lekuvaweto na ovie pacienti. 
Multipniot mielom mo`e da predizvika mnogu 
akutni komplikacii kako {to se: hiperviskozen 
sindrom, hiperkalcemija, kompresija na ,rbeten 
mozok, rana infekcija, koskena bolest i bubre`-
na insuficiencija; nekoi od niv se `ivotozag-
rozuva~ki. Lekuvawe na ovie medicinski urgen-
tni sostojbi zna~itelno go namali morbiditetot 
i ranata smrtnost na pacientite. Novite lekovi, 
Thalidomide, Bortezomib i Lenalidomide, bea integ-
rirani vo indukcionata terapija pred avtologna 
stem-kleto~na transplantacija (ASKT), kako i vo 
prvoliniska terapija kaj postarite pacienti. Po-
ka`ana e superiornost na ovie pristapi vo odnos 
na podobar odgovor na terapijata, pre`ivuvawe 
bez bolest i, vo nekoi studii, i podobro sevkup-
no pre`ivuvawe. Pogolemoto iskustvo vo dozi-
raweto na lekovite ja namali toksi~nosta na ovie 
protokoli. Tretata faza na studii poka`a deka 
protokolite koi go sodr`at Bortezomib pred ASKT, 
imaat podobar ishod vo odnos na postarite pro-
tokoli. Posttransplantacionite konsolidacioni 
terapii i terapiite na odr`uvawe so novite le-
kovi dadoa dopolnitelen benefit, osobeno vo 
odnos na podolgo pre`ivuvawe bez bolest. Imu-
noterapijata e potencijalno mnogu vetuva~ki te-
rapiski modalitet. Daratumumab e novo, visoko-
specifi~no, humano monoklonalno antitelo usme-
reno protiv edinstven CD38 epitop. Toa prediz-
vikuva smrt na tumorskite kletki preku nekol-
ku imunolo{ki mehanizmi. Ima dobar sigurno-
sen profil i zna~ajna aktivnost kako monote-
terapija kaj refrakterni i relapsni mielomi. 
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Abstract 
 

Improved understanding of the multiple myeloma biolo-

gy along with the discovery of novel anti-myeloma agents 

has led to a better-quality treatment of these patients.  Mul-

tiple myeloma can cause a variety of complications such 

as hyperviscosity syndrome, hypercalcemia, spinal cord 

compression, early infection, bone disease and renal im-

pairment, some of which are life-threatening. Treatment 

of these urgent conditions has been demonstrated to sig-

nificantly reduce morbidity and early fatal outcome. Uti-

lization of novel agents including Thalidomide, Bortezo-

mib and Lenalidomide as part of the induction protocols 

before autologous stem cell transplantation (ASCT) and 

also as a front-line treatment in older patients has been 

shown to be superior in comparison to previous treat-

ment strategies. The latter has been confirmed regarding 

the overall treatment response, progression-free survival 

and even better overall survival in some studies. Greater 

experience in dosing of these medications has led to a 

decrease in the toxicity of the protocols. The third pha-

se clinical study has demonstrated a better clinical out-

come when Bortezomib was used prior to ASCT. Fur-

thermore, involvement of these agents in the post-trans-

plant consolidation and maintenance treatments has been 

shown to be beneficial in other aspects such as prolon-

ged progression-free survival. The immune therapy rep-

resents a potentially promising treatment modality. Da-

ratumumab is a new, specific, human monoclonal anti-

body with high affinity to a unique epitope on CD38. 

It induces plasma cells death through several immuno-

logical mechanisms. It has a good safety profile and a 

substantial activity as monotherapy in refractory and 

relapsed myeloma. 

 

Key words: multiple myeloma, ASCT, Bortezomib, 

Thalidomide, Daratumumab 
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Voved 
 
Multipniot mielom (MM) e maligno zaboluvawe 
na plazma kletkite koe se karakterizira so ne-
kontrolirana i progresivna proliferacija na 

eden klon plazma kletki. Zaboluvaweto dove-

duva do progresiven morbiditet i eventualno 
mortalitet poradi namalena otpornost kon in-
fekcii kako i zna~itelna skeletna destrukcija 
so bolki vo koskite, patolo{ki frakturi i hi-
perkalcemija. Drugi znaci na bolesta se: anemi-
ja, bubre`na insuficiencija, nevrolo{ki kom-
plikacii i hiperviskozen sindrom. 
Kaj pove}eto pacienti so multipen mielom se soz-
dava monoklonalen protein t.n. paraprotein, M-
protein ili M-komponenta, koj{to e imunoglo-
bulin ili negov fragment, koj{to pak ja izgubil 
svojata funkcija [1]. Normalnite imunoglobuli-
ni se namaleni {to doveduva do sklonost kon 
infekcii. Proliferiranite mielomski kletki 
go zamestuvaat normalniot kosken mozok prediz-
vikuvaj}i disfunkcija na normalnoto hemato-
poetsko tkivo i destrukcija na normalnata ar-
hitektura na koskite {to klini~ki mo`e da se 
manifestira so anemija, nevrolo{ki simptomi 
i koskena resorpcija koja doveduva do difuzna 

osteoporoza ili liti~ki koskeni lezii [2]. Чes-

topati se javuva i hiperkalcemija, bubre`na 
insuficiencija i detektibilen monoklonalen 
protein vo serumot ili urinata [3]. Mal procent 
od pacientite so MM se nesekretira~ki. 
Vo momentot na postavuvawe na dijagnozata, MM 
e heterogeno zaboluvawe so tek koj{to zavisi od 
faktori koi proizleguvaat od samoto zaboluva-
we no, i od doma}inot (vozrast, bubre`na funk-
cija, stadium na zaboluvaweto, hromozomski ab-
normalnosti i dr.). Multipniot mielom prediz-
vikuva zna~itelen morbiditet i mortalitet. Na 
MM otpa|a okolu 1% od site maligniteti i oko-
lu 13% od hematolo{kite maligniteti. Godi{-
no vo SAD i EU ima okolu 50000 novodijagnos-
ticirani pacienti a okolu 30000 pacienti go-
di{no umiraat kako posledica od MM [4,5]. 
 
Terapiski pristap 
 
Multipniot mielom mo`e da predizvika mnogu 
akutni komplikacii kako {to se: hiperviskozen 
sindrom, hiperkalcemija, kompresija na ‘rbeten 

mozok, rana infekcija, koskena bolest i bubre`-
na insuficiencija; nekoi od niv se `ivotozag-
rozuva~ki. Lekuvaweto na ovie medicinski urgen-
tni sostojbi zna~itelno go namali morbidite-
tot i ranata smrtnost na pacientite. 
 
 

Lekuvawe na ~estite medicinski urgentni 
sostojbi kaj pacientite so MM 
 
Hiperviskoznost na krvta se javuva pri postoewe 
na visoki vrednosti na serumski paraprotein, 
osobeno ako e toj od IgA ili IgG3 tip. Simptomi 
na hiperviskoznost se: zamaten vid, glavobolka, 
mukozni krvavewa i dispnea kako rezultat od 
srceva slabost. Terapijata se sostoi vo "plasma 

exchange" i zamena so te~nosti. Ako plazmafe-
reza ne e vedna{ dostapna, mo`e da se napravi 
i venepunkcija i zamena so te~nosti. Potrebno 
e {to e mo`no pobrzo da se zapo~ne so efekti-
ven tretman na osnovnata bolest [6]. 
Hiperkalcemija se javuva kaj okolu 30% novodi-
jagnosticirani pacienti. Simptomi na akutna 
hiperkalcemija se: disfunkcija na CNS {to vo-
di kon konfuzija i koma, muskulna slabost, pan-
kreatitis, konstipacija, `ed, poliurija, skratu-
vawe na Q-T interval na EKG, duri i akutna bub-
re`na insuficiencija. Pri blaga forma na hi-
perkalcemija so vrednosti na kalcium od 2.6 do 
2.9 mmol/l, se prepora~uva rehidratacija so oral-
ni ili i.v. te~nosti. Pri sredna i te{ka for-
ma na hiperkalcemija so vrednosti na kalciumot 
nad 2.9 mmol/l, se prepora~uva rehidratacija so 
i.v. te~nosti, diuretici (furosemide) za prevencija 
na srcevo popu{tawe, i bisfosfonat (terapija 
na izbor e zolendroni~na kiselina).  
Kompresija na 

,
rbeten mozok se javuva kaj 5% 

pacienti so MM. Klini~kite karakteristiki }e 
zavisat od toa dali kompresijata e posledica 
od koskeni lezii ili mekotkiven tumor, od vi-
sinata na lezijata kako i od izrazenosta i brzi-
nata na razvoj na tegobite (naj~esto gubewe na 
senzitivitet, parestezii, slabost na ekstremi-
teti, pote{kotii so odeweto, sfinkterna dis-
funkcija). Terapijata na ovaa komplikacija pret-
stavuva medicinska urgentnost. Pri klini~ko 
somnevawe za postoewe na vakva komplikacija, 
treba da se dade po 40 mg deksametazon vo tek na 4 
dena i brzo da se napravi MRI ili barem ST sken 
[7]. Pri postoewe na strukturna kompresija na 
,
rbetniot mozok, potrebna e urgentna hirur{ka 
dekompresija, obi~no prosledena so postopera-
tivna radioterapija. Pri postoewe na mekotki-
ven tumor, terapija na izbor e lokalna radio-
terapija (najdocna za 24 ~asa), so prepora~ana 
doza od najmalku 30 Gy [8]. 
Ranata infekcija kaj pacientite so MM e rezul-
tat od deficit i na humoralen i na celularen 
imunitet. Okolu 10% od pacientite umiraat kako 
rezultat od infektivni pri~ini vo rok od 60 de-
na od postavuvawe na dijagnozata. Se prepora-
~uva sekoj febrilen pacient brzo da se tretira 
so antibiotici od {irok spektar. Pri pote{ki 
sistemski infekcii ili neutropeni~na sepsa, 
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da se dadat i.v. antibiotici i po mo`nost, da 
se izbegnuvaat aminoglikozidi [9]. 
Koskena bolest se javuva kaj 80-90% pacienti so 
MM. Predizvikuva bolka, patolo{ki frakturi 
so mo`na kompresija na 

,
rbetniot mozok i hiper-

kalcemija. Skeletnite promeni ja kompromiti-
raat podvi`nosta i nezavisnosta na pacientite 
i go vlo{uvaat kvalitetot na `ivotot. Fraktu-
ri na dolgite koski se tretiraat so imobiliza-
cija i posledovatelna radioterapija koja ja po-
dobruva bolkata i go zabrzuva zazdravuvaweto na 
frakturata. Prepora~ana doza e 8 Gy za sekoja 
fraktura. Pri pogolemi liti~ki lezii na ske-
letot, treba da se konsultira ortoped, a kaj od-
redeni pacienti da se sprovede operativen tret-
man so vertebroplastika i kifoplastika. Bisfos-
fonatite imaat povolen efekt za kontrola na 
koskenata bolest kaj pacientite so MM, duri e 
poka`an benefit i kaj pacienti koi nemaat kos-
kena bolest pri postavuvawe na dijagnozata. 
Traeweto na terapijata zavisi od individualni 
faktori kako {to se: postignuvawe remisija, 
izrazenost na koskenite lezii, bubre`nata funk-
cija [10]. Razumno bi bilo da se prekine terapija-
ta kaj pacienti koi postignale kompletna remi-
sija (KR) ili mnogu dobra parcijalna remisija 
(MDPR) i koi{to nemaat aktivna koskena bolest. 
Potrebna e dentalna kontrola sekoga{ pred da 
se po~ne so i.v. bisfosfonatna terapija za da se 
spre~i najte{kata komplikacija-osteonekroza 
na vilicata. 
Bubre`na insuficiencija e ~esta i potencijalno 
seriozna komplikacija koja se javuva kaj 20-25% 
od pacientite pri postavuvawe na dijagnozata i 
re~isi kaj 50% vo tek na bolesta. Taa e rezultat 
od o{tetuvawe na renalnite tubuli od lesnite 
sinxiri na imunoglobulinite (izlivna nefropa-
tija ili "mielomski bubreg"), no drugi faktori 
imaat svoj pridones, a tie se: dehidratacija, 
hiperkalcemija, primena na nefrotoksi~ni leko-
vi, infekcija. Pacientite koi pri postavuvawe 
na dijagnozata imaat bubre`na insuficienci-
ja, imaat visok procent na rana smrtnost. Za 
odr`uvawe na bubre`nata funkcija potrebno e 
primawe te~nosti, najmalku 3 L/den, za celo vre-
metraewe na bolesta i izbegnuvawe na poten-
cijalno nefrotoksi~ni lekovi [11]. 
 
Hemoterapiski protokoli 
 
Sè u{te ostanuva preporakata deka asimptomat-
ski mielom ("smouldering" ili indolenten mielom) 
ne se lekuva, no treba da se opservira. Pot-
rebno e redovno klini~ko isleduvawe (naj~esto 
na sekoi 3 meseci) i merewe na serumskiot i uri-
naren M-protein. Povtorno ispituvawe na kos-
ken mozok i rendgensko snimawe na koski treba 

da se napravi pred po~etok na terapijata. Hemo-
terapija e indicirana samo kaj pacienti so 
simptomatski mielom kaj koi ima prisustvo na 
ROTI (Myeloma Related Organ or Tissue Impairment) 
ili CRAB (Calcium levels increased, Renal failure, 

Anemia, Bone lesions). 
Izborot na terapija zavisi od vozrasta, perfor-
mans statusot, postoewe na komorbiditeti, agre-
sivnost na bolesta kako i drugi prognosti~ki 
faktori [3]. Novodijagnosticiranite pacienti 
so MM se kategoriziraat vo 2 suppopulacii, naj-
~esto spored nivnata vozrast i pogodnosta za 
natamo{no lekuvawe. Pomladi pacienti se tre-
tiraat so indukcioni protokoli prosledeni so 
konsolidacija so visokodozna terapija (VDT) i 
avtologna stem kleto~na transplantacija (ASKT). 
Za pacienti koi se nepodobni za VDT i ASKT, se 
primenuva dolgotrajna terapija koja vklu~uva kom-
binacija od pove}e lekovi (alkilira~ki agensi, 
visoki dozi kortikosteroidi i novi lekovi). 
 
A. Indukciona hemoterapija kaj pacienti 
nepodobni za VDT i ASKT 
 
Celta na terapijata e da se postigne maksimalen 
i dolgotraen odgovor so minimalna toksi~nost. 
Kako prvoliniska terapija u{te od 1960-te godi-
ni se primenuva MR protokolot (Melphalan+Pred-

nisolon) koj dolgo vreme be{e zlaten standard za 
lekuvawe na pacienti nepodobni za ASKT. Cyc-

lophosphamide nasproti Melphalan dal skoro iden-
ti~ni rezultati vo 2 UK MRC studii. Sepak pred-
nost mu se dade na Melphalan poradi podobra tole-
rancija kaj postarata populacija. Podocna po~na 
da se primenuva pokompleksna kombinacija od 
pove}e hemioterapevtici. Me|utoa, edna golema 
meta-analiza na Myeloma Triallists` Collaborative 

Group od 1998 ne poka`ala pogolema efikasnost 
na ovie kombinirani protokoli vo odnos na oral-
niot MR protokol [12,13]. 
Thalidomid e eden od prvite novovovedeni lekovi 
za lekuvawe na MM. Spa|a vo grupata na "imuno-
modulatorni lekovi" so pove}e mehanizmi na dej-
stvo: anti-angiogeno dejstvo, inhibicija na tumor 
nekrotizira~kiot faktor (TNF) i sekrecija na 
interleukin-2 kako i indukcija na apoptoza na 
tumorskite kletki. Thalidomid-ot e efikasen vo 
site fazi na lekuvawe na MM. Mo`e da se ko-
risti kako monoterapija ili vo kombinacija so 
steroidi (deksametazon) ili drugi hemoterapev-
tici. Studijata na Rajkumar et al. 2006, faza III 
[14], go sporeduvala na TD protokolot  (Thalidomide 

+Dexamethason) so Dexamethason monoterapija kaj 
pacienti na sredna vozrast od 65 god. Taa poka`a-
la zna~itelen benefit vo odnos na odgovor na 
terapijata (overall response CR+PR) kaj 63% nas-
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proti 46% od pacientite. Poka`an bil i bene-
fit vo odnos na vremeto do progresija na boles-
ta vo TD grupata no, i gradus 3 nehematolo{ka tok-
si~nost kaj 67% od pacientite na TD protokol. 

 

 
Sl. 1. Sevkupno pre`ivuvawe na pacientite vklu~eni 

vo studijata prika`ani so Kaplan-Meier metoda (Vincent 

Rajkumar et al. JCO 2006; 24: 431-436) 
 
Studijata na Ludwig et al. od 2009, direktno gi 
sporeduvala TD i MP protokol. Kaj 298 postari 
pacienti poka`ala superioren odgovor na te-
rapijata vo TD grupata (68% vs. 50%) no sli~en 
progession free survival (PFS) i time to progression (TTP) 
vo dvete grupi. Sepak, sevkupnoto pre`ivuvawe 
bilo zna~ajno ponisko vo TD grupata {to vero-
jatno se dol`i na faktot {to ovaa mnogu pos-
tara populacija pacienti (60% na vozrast me|u 
70 i 79 god.) ne bile vo sostojba da gi toleriraat 
visokite dozi na Thalidomide i Dexamethason [15]. 
Pet randomizirani studii kaj postari pacienti 
gi sporeduvale MR i MRT protokol kako prvo-
liniska terapija. Site poka`ale superioren od-
govor na terapijata vo MRT grupata: povisok 
procent na PR, VGPR ili near-CR kako i PFS, a 
samo kaj dve [13] bilo prika`ano zna~itelno po-
dolgo sevkupno pre`ivuvawe (OS). Angliskite 
istra`uva~i razvija alternativen protokol na 
MPT so CTD (cyclophosphamide, thalidomide, dexame-

thason) (neinvazivna granka na Myeloma IX trial). 
Ranite rezultati poka`aa superioren odgovor od 
CTD vo odnos na MP i sli~na efikasnost so MPT. 
Velcade (Bortezomibe) spa|a vo grupata lekovi t.n. 
proteozomski inhibitori. Kako targetirana te-
rapija, taa dejstvuva preku blokirawe ili oslabu-
vawe na funkcijata na proteozomite vnatre vo 
kletkite. Velcade se koristi kako monoterapija 
ili vo kombinacija so Melphalan i Prednisolon (VMP 
protokol). VMP protokolot obi~no se dava do 
edna godina. VISTA studijata go evaluirala efek-
tot od terapijata so VMP protokolnasproti MP 
protokol kaj novodijagnosticirani pacienti so 
MM nepodobni za ASKT. Rezultatite ja potvr-
dija superiornosta na VMP nasproti MP vo odnos 
na odgovor na terapijata (CR 30% vs.4% i PR 71% 

vs.35%). Studijata na Palumbo od 2010 gi sporedu-
vala efektite od VMPT nasproti VMP. Induk-
cionata terapija so VMPT prosledena so konti-
nuirana VT terapija poka`ala superiornost vo 
odnos na terapija samo so VMP; 3-godi{en PFS 
bil 56% kaj VMPT-VT vs. 41% kaj pacientite na 
VMP protokol [16]. 
Lenalidomide (Revlimid) spa|a vo grupata imuno-
modulatorni lekovi i e analog na thalidomide, no 
so razli~ni nesakani efekti. Negovata aktivnost 
se sostoi vo inhibicija na angiogenezata i vo 
citokinska modulacija na T-kleto~nata stimu-
lacija. Vo pove}e randomizirani studii e ana-
liziran efektot na Lenalidomide vo indukciona 
terapija na MM [17]. Golema randomizirana studi-
ja, faza 3, (MM-020/IFM07-01), gi sporeduvala re-
zultatite od terapija vo 3 granki: granka A (le-

nalidomide+low-dose dexamethason) kontinuirano 
do progresija na bolesta, granka V (lenalidomide 

+low-dose dexamethason) vo tek na 72 nedeli, 18 cik-
lusi, i granka S (MRT vo tek na 72 nedeli, 12 cik-
lusi). Se poka`alo 22% namaluvawe na rizikot 
od letalen ishod vo granka A nasproti granka S; 
sevkupen odgovor na terapija (ORR i PFS) podo-
bar vo granka A nasproti granka S; podobar si-

gurnosen profil vo A granka nasproti C. Vo 

studijata na Palumbo et al. od 2009, MPR protokol 
(Melphalan, Prednisolon Lenalidomide), faza I/II, se 
dobil komparabilen odgovor na terapija so niska 
zastapenost na nehematolo{ki nesakani pojavi. 
Vo Evropa standardna terapija za pacienti nepo-
dobni za VDT i ASKT ostanaa protokolite MPT 
(Melphalan-Prednisolon-Thalidomide) (Fayers 2011) i 
VMP (Velcade-Melphalan-Prednisolon)(San Miguel 2008). 
 
V. Indukciona terapija pred visokodozna 
terapija i ASKT 
 
Pred voveduvaweto na novite lekovi standardna 
terapija be{e VAD protokolot (Vincristine, Adriamy-

cin, Dexamethason). Vo studiite na Alexanian et al. 
(1990), Gore et al. (1989) i Samson et al. (1989), odgo-
vor na terapijata imalo kaj 55-84% od pacien-
tite, so kompletna remisija kaj 8-28% [18]. Stu-
dijata na Cavo et al. (2005) go sporeduvala TD (tha-

lidomide/dexamethason) so VAD protokol [19]. Sig-
nifikantno podobar odgovor poka`al TD pro-
tokolot, no ne i superioren odgovor vo fazata 
post-ASKT. Studijata na Hovon, faza 3, go spo-
reduvala TAD protokolot (Thalidomide, Doxorubicin, 

Dexamethason) so VAD. Bil prika`an podobar od-
govor na terapijata, vklu~uvaj}i majoren odgovor 
i podolg PFS  po ASKT. Studijata Myeloma IX pak 
gi sporeduvala CVAD (cyclophosphamide, vincristine, 

doxorubicin, dexamethason) so CTD (cyclophosphamide, 

thalidomide, dexamethason) protokol. Preliminar-
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nite rezultati poka`ale podobar odgovor na te-
rapijata vo CTD krakot, no sè u{te nema poda-

toci za podobruvawe vo odnos na PFS i OS [20].  
CTD protokolot denes e naj~esto primenuvan 
protokol vo Velika Britanija zatoa {to ne ja 
afektira mobilizacijata na stem kletkite. Dve 
golemi faza 3 studii, poka`ale deka protokoli-
te so Bortezomib se dobri kako indukciona tera-
pija pred ASKT. IFM grupata sporeduvala 4 cik-
lusi na VAD so Bortezomib/Dexamethason kaj 482 
pacienti na vozrast do 65 god. (Harousseau et al.). 
CR ili CR/nCR bila signifikantno podobra post-
ASKT vo krakot so Bortezomib, podobro PFS no 
ne i podolgo OS. Nekolku studii so Lenalidolode 
i Dexamethason +/- hemoterapija poka`ale dobar 
odgovor na terapija. Vo ispituvaweto na Rajkumar 

et al. od 2005 god., kaj site pacienti bila spro-

vedena uspe{na mobilizacija na dovolen broj 
mati~ni kletki. 
Za indukciona terapija pred VDT i ASKT pove}e 
ne se prepora~uva VAD protokolot ili monotera-
pija so dexamethason tuku protokoli koi sodr`at 
barem eden od novite lekovi. Se prepora~uvaat 
CTD, TAD (Thalidomide, Doxorubicin, Dexamethason), 

Bortezomib/dexamethason и PAD (PS 341/ Bortezomib, 

Doxorubicin, dexamethason). Odlukata koj protokol 
da se dade, a koj{to najmnogu bi odgovaral zavisi 
od pove}e faktori kako: bubre`na funkcija, ri-
zik od tromboza i postoe~kata nevropatija. 
Daratumumab e humano IgG1 kappa monoklonalno 

antitelo koe{to so golem afinitet se vrzuva za 
edinstven epitop na CD38 transmembranski gli-
koprotein [21]. Terapijata so Daratumumab e targ-
etirana imunoterapija naso~ena kon tumorskite 
kletki so visoka ekspresija na CD38, kako {to 
se plazma kletkite od pacientite so MM. Vo tek 
se klini~ki studii vo koi se ispituva efektot 
od ovaa terapija: Daratumumab kako monoterapija 
i Daratumumab vo kombinacija so Lenalidomide/ 

dexamethason i so VMP protokolot. 
 
Zaklu~ok 
 
Multipliot mielom ostanuva i ponatamu neiz-
le~iva bolest. Me|utoa, primenata na novite 
terapiski protokoli i avtolognata stem kleto~-
na transplantacija kako i podobruvaweto na 
simptomatskata i suportivna terapija, dopri-
nesoa da se podobri odgovorot na terapija, da se 
prodol`i pre`ivuvaweto bez bolest i sevkupno-
to pre`ivuvawe i, {to e najva`no, bitno da se 
podobri kvalitetot na `ivot kaj ovie pacienti. 
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 
 
Voved. Kolorektalniot karcinom e naj~estiot 
karcinom koj se javuva vo digestivniot trakt kaj 
lu|eto. Vo celokupnata onkologija, kolorektal-
niot karcinom e na ~etvrto mesto kako po inci-
dencijata na pojavuvawe, taka i po smrtnosta, ved-
na{ zad karcinomot na belite drobovi, prosta-
tata i dojkata. Eden od najzna~ajnite faktori za 
prognoza kaj pacientite so kolorektalen karci-
nom (KRC), osobeno 5-godi{noto pre`ivuvawe 
e statusot na regionalnite limfni `lezdi (RL@). 
Ottuka se dene{nite preporaki za sistematska 
limfadenektomija pri operaciite za KRC. Za 
pravilen "staging", a prifateno od site me|unarod-
ni preporaki, najmalku 12 L@ mora da bidat mik-
roskopski analizirani. Sentinelniot limfen 
jazol (SLJ) e prviot limfen jazol vo koj se dreni-
ra limfata od tumorot i so toa pretstavuva L@ 
koja ima najgolema mo`nost da e nositel na meta-
statska bolest. Ispituvawata za negovo pronao|a-
we kaj KRC se zapo~nati od neodamna i za sesga ne 
postoi konsenzus za metodot na negovo pronao|a-
we nitu za negovoto zna~ewe. Glavna cel na ovoj 
trud e da se prika`e mo`nost kako mo`e da se 
podobri pronao|aweto na SLJ so upotreba na 
radioaktiven koloid. Sekundarni celi se da se 
ispita to~nosta, senzitivnosta i stapkata na 
identifikacija na metodot. Osobeno va`no za 
analiza e i zna~eweto na SLJ i negovata kore-
lacija so ostanatite RL@. 
Metodi. Studijata se izveduva na Univerzitet-
skata klinika za digestivna hirurgija od januari  
 
____________ 
 
Korespondencija i reprint do: Svetozar Antovi}, JZU Univer-
zitetska klinika za digestivna hirurgija, „Vodwanska" 17, 1000 
Skopje, R. Makedonija; Tel.: 02 3147 235; E-mail: svetozarantovic@yahoo.com 

2013 godina i sè u{te trae. Eden den pred opera-
cijata endoskopski okolu tumorot se injektira 
radioaktiven koloid so tehnicium 99 (Sentiscint 

Tc 99m Medi-radiofarma Ltd) vo koli~ina od 4 ml 
koja odgovara na 4 mCi (milikiri). Vedna{ potoa 
na Institutot za patofiziologija so pomo{ na 
gama-kamera (Mediso DHV nucline spirit) se sledi 
distribucijata na koloidot koj{to o~ekuvano 
najve}e se akumulira vo prviot LJ, koj{to e vis-
tinski sentinel limfen jazol, pravej}i na toj na-
~in limfen maping va`en za voo~uvawe na even-
tualna aberantna drena`a. Na denot na operaci-
jata, nautro vo 8.00 ~, se pravi povtorno snimawe so 
gama-kamera koja ja poka`uva docnata distribucija 
na kontrastot. Site pacienti se operiraat so stan-
dardna hirur{ka tehnika pravej}i resekcija so sis-
tematska limfadenektomija. Vedna{ po vadewe na 
preparatot so gama detektorska sonda (Europrobe) 
se odreduva radioaktivnosta na limfniot bazen 
i so toa se pronao|a vistinskiot SLJ koj{to e so 
najvisoka radioaktivnost i toj posebno se ispra-
}a za celosna patohistolo{ka analiza. Na Insti-
tutot za patologija site limfni `lezdi prvo se 
tretiraat standardno so HE, a potoa site so imu-
nohistohemiski metod.  
Rezultati. Do sega studijata opfa}a 20 pacienti, 
od koi 14 ma`i i 6 `eni, so sredna vozrast od 
63,8 godini (42-77). Do sega stapkata na identi-
fikacija e 100%, odnosno kaj site proceduri e 
pronajden SLJ. Samo kaj 4 pacienti se otkrieni 
2 sentinelni limfni jazli, dodeka kaj site drugi 
po 1, ili sredna vrednost 1,2. Pri PH analiza izo-
lirani se 16,75 (sredna vrednost) limfni jazli 
(6-29). Samo kaj 2 pacienta se otkrieni la`no 
negativni SLJ. Brojot na pacienti so vistinski 
negativni SLJ e 7 {to zna~i deka negativen e SLJ, 
a negativni se i ostanatite limfni jazli. Vkup-
niot broj pacienti so vistinski pozitiven SLJ 
e 11, {to zna~i SLJ e pozitiven, a pozitivni se i 
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nekoi od ostanatite limfni jazli. Ottuka to~-
nosta na procedurata vo na{ata studija koja sè 
u{te trae e 90%, a senzitivnosta 84,6%. Do sega 
kaj 2 pacienta so imunohistohemiski metod se ot-
krieni mikrometastazi poradi {to up staging-
ot za sega e 22%. Kaj 2 pacienta SLJ e edinstve-
niot pozitiven limfen jazol od site ispitani 
L@. Kaj nitu eden pacient ne be{e zabele`ana 
aberantna limfna drena`a. 
Zaklu~ok. Od dosega{nite rezultati vo ovaa 
studija mo`e da se zaklu~i deka e mo`na iden-
tifikacija na SLJ so ovoj metod, to~nosta i sen-
zitivnosta se visoki i o~ekuvame da porasnat. 
Ova  e motiv da se prodol`i so studijata i da bi-
dat analizirani minimum 30 pacienti {to bi 
bilo najvisoka brojka otkrieni SLJ od strana 
na eden hirurg i edna institucija i veruvame 
dovolna za validizirawe na metodot.   
 
Klu~ni zborovi: sentinel, karcinom na kolon, 
limfen jazol, radioaktiven, koloid 
___________________________________________ 
 
Abstract 

 
Introduction. Colorectal cancer is the most common 

cancer of the digestive system in humans. In whole-

body oncology, colorectal cancer is on the forth place 

by incidence and mortality next to the lung, prostate and 

breast cancer. One of the most important factors for prog-

nosis in patients with colorectal cancer (CRC), especially 

the 5-year survival is the status of regional lymph nodes 

(RLN). Therefore, today’s recommendations for systematic 

lymphadenectomy in CRC operations are very important. 

For correct staging and accepted by all international re-

commendations, at least 12 LN must be analyzed micro-

scopically.  The sentinel lymph node (SLN) is the first 

lymph node that drains lymph from the tumor and thus 

represents a LN that has the greatest chance to be the 

bearer of metastatic disease. Tests to locate the SLN in 

CRC have started recently and so far there is no consen-

sus on the method for its localization or its significance. 

The main aim of this study was to improve the tracing 

of SLN by using radioactive colloid. The secondary aims 

were to investigate the accuracy, sensitivity and rate of me-

thod’s identification. Especially important for the analysis 

is the significance of SLN and its correlation with other RLN. 

Methods. The study is performed at the University Clinic 

for Digestive Surgery from January 2013 and is still on-

going. A day before the surgery endoscopically around the 

tumor is injected radioactive colloid with Technetium 99 

(Sentiscint Tc 99m Medi-radiofarma Ltd) in the amount 

of 4 ml, which corresponds to 4 mCi (mill curie). Imme-

diately after that, at the Institute of Pathophysiology 

using a Gamma camera (Mediso DHV nucline spirit), 

the distribution of the colloid is monitored, which as ex-

pected  is mostly accumulated in the first LN, that is the 

genuine sentinel lymph node, thus making lymphatic ma-

pping that is important for identifying possible aberrant 

drainage. On the day of surgery at 8:00 am, a rerecor-

ding with the Gamma camera is made that shows the 

late distribution of contrast. All patients are operated with 

standard surgical technique by making resection with 

systematic lymphadenectomy. Promptly after removing 

the preparation a Gamma detector probe (Europrobe) is 

used to determine the radioactivity of the lymph pool and 

it finds the right SLN which has the highest radioactivity 

and it is separately sent for complete pathohistological ana-

lysis. At the Institute of Pathology all lymph nodes are first 

treated standardly with HE and then with immunohis-

tochemical method.      

Results. So far the study includes 20 patients, 14 men 

and 6 women, mean age 63.8 years (42-77). Until now 

the identification rate is 100%, which means that SLN 

has been found in all procedures. Only in 4 patients two 

sentinel lymph nodes have been revealed while in the 

remaining only 1, average 1.2. At PH analysis, an ave-

rage of 16.75 lymph nodes have been isolated (6-29). 

Only in two patients false negative SLN have been re-

vealed. The number of patients with real negative SLN 

is 7 which means the SLN is negative and also all the other 

lymph nodes. The total number of patients with real po-

sitive SLN is 11, which means SLN is positive and also 

some of the other lymph nodes. Therefore, the accuracy 

of the procedure is 90%. The sensitivity of the procedure 

in our study that is still ongoing, is 84.6%. Up to now in 

micrometastases have been detected 2 patients with immu-

nohistochemical methods, and hence the up staging for 

now is 22%. In 2 patients the SLN is the only positive 

lymph node of all examined LN. In none of the patient 

aberrant lymphatic drainage has been discovered.   

Conclusions. From the results obtained so far in this stu-

dy, it can be concluded that the identification of the SLN 

with this method is possible; the accuracy and sensitivity 

are high and we expect them to be even higher, which is 

our motive to continue with the study and to analyze mi-

nimum 30 patients. We think this would be the highest 

number of discovered SLN by a surgeon and an institution 

and believe it to be sufficient validation of the method.  

 

Key words: sentinel, colorectal cancer, lymph node, 

radioactive, colloid 

___________________________________________ 
 

Voved 
  
Kolorektalniot karcinom e naj~estiot karcinom 
koj se javuva vo digestivniot trakt kaj lu|eto. Vo 
celokupnata onkologija, kolorektalniot karci-
nom e na ~etvrto mesto kako po incidencijata na 
javuvawe, taka i po smrtnosta, vedna{ zad karci-
nomot na belite drobovi, prostata i dojka. Za 
razlika od nerazvienite zemji kade ova zaboluva-
we ima niska incidencija (6,5/7,7 slu~ai na 100.000 
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populacija), vo razvienite zapadnoevropski zemji 
i Amerika kolorektalniot karcinom ne samo {to 
ima visoka incidencija, tuku taa kontinuirano 
raste (50,9/60,8 na 100.000 populacija) [1].

 

Najzna~ajno za prognozata i petgodi{noto pre-
`ivuvawe kaj pacientite so kolorektalen karci-
nom e stadiumot na bolesta koga taa e otkriena 
i lekuvana. Moderniot staging na kolorektalniot 
karcinom definira 4 stadiumi na bolesta (I-IV) 
bazirani na TNM (Tumor-Node-Metastasis) sistemot 
koj{to od neodamna kako sedma edicija e izdaden 
od AJCC (Amercian Joint Committee on Cancer). 
Kaj pacienti vo I i II stadium na bolesta dene{-
nite preporaki uka`uvaat deka e dovolna samo 
hirur{ka resekcija na tumorot so sistematska 
limfadenektomija. Kaj ovie pacienti nema meta-
stazi nitu vo limfnite jazli nitu dale~ni meta-
stazi, i poradi toa naj~esto na ovie pacienti ne 
im se nudi dopolnitelna adjuvantna terapija (he-
moterapija i radioterapija). Pacientite so III 
stadium na bolest kaj koi taa e pro{irena vo 
limfnite jazli, no nemaat dale~ni metastazi vo 
drugi organi lekuvaweto go prodol`uvaat so 
adjuvantna hemoterapija, glavno zasnovana na 
5-fluorouracil. Pacientite vo IV stadium na 
bolesta, pokraj adjuvantna terapija svoeto leku-
vawe go prodol`uvaat naj~esto so povtorno ot-
stranuvawe na dale~nite metastazi (metastazek-
tomija), i toa naj~esto na crniot drob.  
Od gore iznesenoto se gleda deka to~nata pato-
histolo{ka analiza i dijagnoza e od osobeno 
zna~ewe za pravilen tretman na kolorektalniot 
karcinom. Imeno, ako od strana na patologot 
ne se pronajdat metastazi vo limfnite jazli, to-
ga{ toj pacient ima bolest vo stadium I ili II i 
toj ponatamu nema da bide ispraten na adjuvantna 
terapija, osven vo posebni slu~ai. No, dokolku 
vo limfnite jazli se otkrijat metastatski depo-
ziti, toga{ toj pacient ima bolest vo III stadium 
i sigurno }e bide upaten na ponatamo{na adju-
vantna terapija [2,3]. Preporakata dadena od stra-
na na Fielding et al. [4], koja veli deka minimum 12 
regionalni limfni `lezdi mora da bidat pato-
histolo{ki evaluirani za pravilen staging na 
kolorektalniot karcinom, denes pretstavuva 
zlaten standard.  
Manuelnata disekcija na limfnite jazli od stra-
na na patologot, pridru`ena so rutinsko boewe 
na slajdovite so hematoxylin i eosin (HE) i nivna 
mikroskopska analiza, denes pretstavuva standar-
dna patolo{ka postapka na evaluacija na sekoj 
karcinomski primerok. Sepak, vo mnogubrojni 
studii e se postavuva pra{aweto za toa dali ovoj 
metod e dovolno precizen vo staging na limfnite 
jazli bidej}i ne e vo mo`nost da otkrie mikrome-
tastazi [5]. Site metastatski depoziti so gole-

mina od 0,2-2 milimetri se definiraat kako 
mikrometastazi (MM), dodeka onie pomali od 
0,2 milimetri se definiraat kako izolirani tu-
morski kletki-ITK [6-8]. Bidej}i so HE boewe-
to ne e mo`no da se detektiraat mikrometastazi 
nitu izolirani tumorski kletki vo limfnite 
jazli, postoi golema verojatnost tie da se ozna-
~at kako negativni No, a vsu{nost vo sebe da no-
sat mikrometastatska bolest (Down staging). So 
ova mo`e da se objasni faktot {to kaj  25-30% 
od pacientite so stadium I i II  na bolesta vo tek 
na narednite 5 godini se javuva lokalen recidiv 
na bolesta [9].

 

Sentinelniot limfen jazol (SLJ) se definira 
kako prviot limfen jazol (prva stanica) na dre-
nirawe na limfata od primarniot tumor i za 
onkologijata e od golema va`nost. Imaj}i go 
ova predvid, jasno e deka SLJ e prv vo koj{to se 
o~ekuva da se javat metastaski depoziti od pri-
marniot tumor i so samoto toa pretstavuva naj-
va`en jazol/`lezda vo patohistolo{kata anali-
za. Ispituvawata za negovo pronao|awe kaj KRC 
se zapo~nati od neodamna i zasega ne postoi kon-
senzus za metodot na negovo pronao|awe nitu za 
negovoto zna~ewe. No jasna e logikata, kako i 
kaj rakot na dojka i maligniot melanom, taka i 
kaj KRC toj bi pretstavuval refleksija i jasna 
slika za site ostanati RL@. Spored toa, negovo-
to pravilno detektirawe i samo negova analiza 
so imunohistohemiski metodi zna~ajno bi ja na-
malile potrebata od finansiski sredstva za 
PH analiza, a taa bi bila mnogu poprecizna.  
Dosega{nite studii za otkrivawe na SLJ kako 
metod koristele supserozno injektirawe na meti-
lensko plavo in vivo po {to kako SLJ se ozna-
~eni prvite 4 LJ koi se prebojuvaat. Smetame 
deka ova ne e dovolno precizen metod poradi {to 
i glavna cel na ovoj trud e da go podobri pro-
nao|aweto na SLJ so upotreba na radioaktiven 
koloid i da se odredi negovata validnost preku 
ispituvawe na to~nosta, senzitivnosta i stapka-
ta na identifikacija na metodot. Osobeno va`-
no za analiza e i zna~eweto na SLJ i negovata 
korelacija so ostanatite RL@. Dokolku se doka-
`e deka SLJ dava jasna slika na ostanatite RL@, 
toga{ samo negovata analiza, a ne i na ostanati-
te `lezdi zna~ajno bi vlijaela vrz celokupniot 
tretman na ovie pacienti {to, pak, sekako bi bilo 
va`no za natamo{ni ispituvawa na ovaa problem. 
 
Materijal i metodi  
 
Studijata e dizajnirana kako kontrolirana pros-
pektivna studija. Taa se izveduva na Univerzi-
tetskata klinika za digestivna hirurgija, Medi-
cinski fakultet, Skopje vo sorabotka so Klini-
kata za gastroenterohepatologija, Institutot za 
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patofiziologija i nuklearna medicina i In-
stitutot za patologija pri Medicinskiot fakul-
tet vo Skopje. Vo studijata se vklu~eni site pa-
cienti pome|u 18 i 80-godi{na vozrast koi imaat 
kolorektalen karcinom doka`an endoskopski i 
patohistolo{ki so biopsija (inkluzioni krite-
riumi). Kriteriumi na ekskluzija se: pacienti 
koi na predoperativniot staging imaat dale~ni 
metastazi, pacienti so ASA score od IV, pacienti 
koi se prethodno zra~eni, pacienti so doka`ana 
alergija kon radioizotopni dijagnosti~ki agensi 
kako i site pacienti koi na samata operacija 
imaat paketi na limfni `lezdi koi so golema 
verojatnost se metastatski promeneti. 
Site pacienti koi se vklu~eni vo studijata pot-
pi{aa informirana soglasnost.  
Pacientite vklu~eni vo studijata se hospitali-
ziraat na klinikata 3 dena pred operativniot 
tretman. Prvite dva dena kaj pacientite so upot-
reba na Fortrans se pravi ~istewe na debeloto cre-
vo kako predoperativna podgotovka. Eden den 
pred operacijata na Klinikata za gastroentero-
hepatologija po endoskopski pat se injektira sub-
mukozno, vo 4 to~ki okolu tumorot, radiofarma-
cevtski preparat radioaktiven koloid na tehni-
cium 99m komercijalen kit, so golemina na ~es-
ti~ki od 100-600 nm (Sentiscint Tc 99m Medi-radio-

farma Ltd) vo koli~ina od 4 ml koja odgovara na 
4 mCi (mili kiri) ili 148 MBq (mega bekereli). 
Ova e dijagnosti~ki traser, gama-emiter, so nis-
ka energija a golem dostrel, pa sored toa bez ra-
dijaciono optovaruvawe. Vedna{ po endoskop-
skata aplikacija na Tc99m, na Institutot za pa-
tofiziologija so pomo{ na gama-kamera (Mediso 

DHV nucline spirit) se sledi distribucijata na ko-
loidot vo prvite 30 minuti, rana faza na dist-

ribucija, po {to se pravi rana statika na limf-
nata drena`a. Utredenta, neposredno pred opera-
cijata se pravi povtorno snimawe na Institu-
tot za patofiziologija i nuklearna medicina  so 
gama-kamera koja ja poka`uva docnata distribu-
cija na kontrastot (docna statika) so {to se 
dobiva kompleten limfen maping na limfnata 
drena`a na tumorot so regijata na sentinelniot 
limfen jazol. Site pacientite se operiraa so 
standardna onkolo{ka hirur{ka tehnika, od ist 
specijalist-hirurg, pravej}i reseckija na del od 
debeloto crevo koj{to go sodr`i tumorot so sis-
tematska limfadenektomija. Vedna{ po otstra-
nuvawe na preparatot, toj se analizira so gama-
detektorska scintilaciona sonda (Europrobe 

System, France) so {to se odreduva radioaktivnos-
ta na limfniot bazen. Limfniot jazol so najviso-
ka radiokativnost se ozna~uva kako SENTINEL 
i toj posebno se ispra}a za celosna patohisto-
lo{ka analiza. 
Na Institutot za patologija site limfni `lezdi 
prvo se tretiraat standardno so haematoxylin i 
eosin (HE). HE se boewa koi se standardni i ru-
tinski vo tekot na sekoja dijagnosti~ka postap-
ka. Dokolu vo nitu eden od analiziranite limf-
ni jazli  ne se pronajdat metastatski depoziti 
(No), tie se analiziraat so imunohistohemiski 
metod za otkrivawe na mikrometastazi so upot-
reba na tri antitela, CK20, CEA, EMA, vo sood-
vetni razreduvawa. Za imunohistohemiskata ana-
liza e koristena modificirana tehnika na Avidin-

Biotin Immunoperoxidase Complex, adaptirana vo 
laboratorijata na Institutot za patologija (101), 
so primena na EnVision (Dako, Denmark) sistemot 
za vizuelizacija na antitela.  

  
a- broj na izvr{eni proceduri  To~nost na metodot = v+d/b h 100% 
b- broj na procediri kade e otkrien SLJ  Senzitivnost na metodot = v/(v+g) h 100% 
v- broj na pacienti so pozitivni SLJ  Upsatging = |/(d+|) h 100% 
g- broj na pacienti so la`no negativen SLJ   
d- broj na pacienti so vistinski negativen SLJ 
|- broj na pacienti koi imaaat pozitivni L@ samo so imunohistohemiska analiza 

 
Definicii  
 
Site mikrometastazi vo limfnite `lezdi se so 
golemina od 0,2-2 mm. Site poedine~ni tumorski 
kletki se so golemina pod 0,2 mm. Koga }e se ot-
krijat mikrometastazi ili poedine~ni tumorski 
kletki kaj LJ tretirani imunohistohemiski, a 
koi bile negativni na HE, zboruvame za upstaging. 
La`no negativni SLJ se site kade SLJ e negati-
ven, a nekoi od ostanatite RL@ e pozitiven (g). 
Stapka na identifikacija na SLJ e broj na pro-
ceduri so otkrien SLJ (b)/broj na izvr{eni pro-
ceduri (a)h100%. To~nost na procedurata se de-

finira kako vkupen broj pacienti so pozitiv-
ni SLJ (v)+broj na pacienti so vistinski nega-
tivni SLJ (d)/ broj na pacienti so otkrieni SLJ 
(b)h100%. Senzitivnost na metodot e broj na pa-
cienti so pozitivni SLJ (v)/ vkupen broj pozi-

tivni pacienti (v+g)x100%. Upstaging e broj na po-

zitivni pacienti so IHH (|)/broj na pacienti 
koi se negativni so HE (d+|)h100%. 
 
Rezultati  
 
Do sega studijata opfa}a 20 pacienti, od koi 14 
ma`i i 6 `eni, na sredna vozrast od 63,8 godini 
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(42-77). Karakteristikite na tumorite se dadeni 
na tabela 1. Od pacientite koi inicijalno bea 
vklu~eni vo studijata i kaj koi be{e endoskop-
ski injektirano radioaktiven koloid, 8 bea is-
klu~eni poradi postoewe na naprednata lokalna 
bolest i paketi od limfni jazli koi klini~ki 
so golema verojatnost se pozitivni. Do sega vo 
studijata stapkata na identifikacija e 100%, 
odnosno kaj site proceduri e pronajden SLJ. 
Samo kaj 4 pacienti se otkrieni 2 SLJ, dodeka 
kaj site drugi po 1. Pri PH analiza izolirani 
se 16,75 limfni jazli (sredna vrednost) (6-29). 
Vremeto na detektirawe na SLJ po zavr{uvawe 
na operacijata kaj prvite 10 slu~ai be{e podol-
go vo odnos na vtorite 10 slu~ai, {to se sovpa-
|a so periodot za u~ewe na metodot. Za sega kaj 
2 pacienti se otkri la`no negativen SLJ, od-
nosno analiziraniot sentinel nema metastatski 
depoziti, dodeka nekoi od drugite regionalni 
limfni jazli e pozitiven. Brojot na pacienti 
so vistinski negativen SLJ e 7, {to zna~i deka 
analiziraniot SLJ nema metastazi, a negativ-
ni se i ostanatite regionalni limfni jazli. Bro-
jot na pacienti so vistinski pozitiven SLJ e 11, 
odnosno kaj ovie pacienti pozitiven e SLJ, a 
pozitivni se i nekoi od ostanatite regionalni 
limfni jazli. Ottuka to~nosta na procedurata 
e 90%, i e identi~na so onaa kaj pilot studijata. 
Senzitivnosta na procedurata zasega e 84,6% i 
e ne{to pomala od pilot studijata kade taa iz-
nesuva{e 87,5%. Od po~etokot na studijata do 
sega samo kaj 2 pacienti e otkrien pozitivitet na 
`lezdite pri upotreba na imunohistohemiskiot  
 

Tabela 1. Karakteristiki na tumorite 

Lokacija na tumorot  

Desen kolon 5 
Lev kolon 9 
Rektum  5 
Transverzum 1 
T-stage  

1 2  
2 4  
3 13  
4 1  

Vkupno izolirani 
`lezdi-sredna vrednost 

16,15 

Izolirani SLJ-sredna 
vrednost 

1,2 

metod poradi {to upstaging-ot za sega vo studi-
jata e 22%, i toa: kaj 1 pacient bea otkrieni vo edna 
`lezda mikrometastazi, a vo druga poedine~ni 
tumorski kletki. @lezdata so mikrometastazi be-
{e tokmu SLJ. Kaj drugiot pacient bea otkrieni 
mikrometastazi, i toa povtorno vo SLJ. Kaj 2 pa-
cienti SLJ na obi~nite boewa so HE be{e edin-
stveniot pozitiven limfen jazol od site ispita-
ni regionalni `lezdi. Doklolku ova se vklu~i 
kako eventualen upstaging, toga{ procentot bi se 
zgolemil na 44%. Kaj nitu eden pacient ne be{e 
zabele`ana aberantna limfna drena`a. 
 
Diskusija  
 
Hirur{kiot tretman na KRC ostanuva najva`en 
segment vo lekuvaweto na pacientite. Ova pod-
razbira otstranuvawe na tumorot zaedno so si-
te limfni jazli koi go dreniraat i se nareku-
vaat regionalni limfni `lezdi. Pro{irenosta 
na bolesta vo ovie `lezdi odnosno nivna pozi-
tivnost zna~i deka bolesta se nao|a vo III sta-
dium i spored toa pacientite se upatuvaat na 
adjuvantna radio i hemoterapija. Zatoa, pravil-
nata analiza na ovie `lezdi od strana na pato-
log e od osobeno zna~ewe kako za prognozata taka 
i za tretmanot na pacientite. Za pravilen staging 
potrebno e da bidat analizirani najmalku 12 
`lezdi spored dene{nite preporaki [11].  
SLJ e prviot jazol preku koj se drenira tumorot 
i spored toa e so najgolema mo`nost za poziti-
vitet. Negovoto pravilno odreduvawe i pravil-
na PH analiza vo mnogu bi go podobrilo pravil-

niot stageing na pacientite, a so toa i nivnata 

prognoza no i lekuvawe. Do sega samo kaj 2 kar-
cinomi, karcinom na dojka i maligen melanom, 
protokolarno se odreduva ovoj limfen jazol i 
dokolku toj e negativen ne se prodol`uva so lim-
fadenektomijata {to e od ogromno zna~ewe za 
pacientite. Kaj KRC, studiite za ispituvawe 
na ovoj sentinel se zapo~nati od pred nekolku 
godini i zasega ne postoi konsenzus za toa kako 
treba da se pronajde, so koj metod i kakvo e ne-
govoto zna~ewe vo odnos na ostanatite `lezdi. 
Najgolem del od studiite kako metod za odredu-
vawe koristat supserozno injektirawe na meti-
lensko plavo in vivo so razli~en procent na to~-
nost i senzitivnost na metodot [10-14] (тabela 2). 

 
Tabela 2. Rezultati od multicentri~ni studii na odreduvawe na SLJ so metilensko plavo 

Studija 

 
Br. na 

pacienti 

Br. na 
centri 

Identifikacska 
stapka 

To~nost 
Senzitivnost  

upstaging       
(%) (%) (%) (%) 

Bilchik et al. [12] 40 3 100 100 100 10 
Saha et al.  [13] 131 3 99 97 92 16 
Bertagnolli et al. [14] 72 13 92 81 42 0 
Read et al. [15] 38 2 79 76 25 3 
Kelder and Braat  [16]     69 6 97 96 89 18 
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Iako visoka,to~nosta na ovoj metod se bazira se-
pak na odreduvawe na sentinel koj{to e defini-
ran kako prvite 4 limfni `lezdi koi se oboju-
vaat. Zna~i, ne zboruvame za eden sentinel tuku 
za grupa od 4, vo koi najverojatno se nao|a i toj. 
Vo na{ata studija metodot se sostoi vo injek-
tirawe na radioaktiven koloid peritumorski 
po endoskopski pat eden den pred operacijata, 
pravewe mapa na limfnata drena`a so gama-ka-
mera i eventualno otkrivawe na aberantni lim-
fni vodovi kako i standardna hirur{ka resek-
cija so limfadenektomija po {to so gama- detek-
tira~ka sonda se odreduva radioaktivnosta na 
limfnite `lezdi koja o~ekuvano e najgolema vo 
vistinskiot SLJ. Eden SLJ otkrivme kaj 16 od 
20-te pacienti, dodeka kaj 4 pacienti ista ra-
dioaktivnost otkrivme kaj 2 limfni `lezdi {to 
zna~i deka tamu tumorot se drenira vo dvete isto-
vremeno podednakvo. Od dosega analiziranite 
20 pacienti to~nosta na metodot e 90%, senzi-
tivnosta 84,6% i stapkata na identifikacija 
100%. Imaj}i predvid deka prvite 5 slu~ai se 
definiraat kako kriva na u~ewe na metodot o~e-
kuvame do krajot na studijata to~nosta i senzi-
tivnosta da porasnat. Isto taka, treba da se ze-
me predvid deka metodot e najkorisen kaj pacien-
ti vo ran stadium (I-II) dodeka kaj III-ot stadium 
samo dokolku limfnite `lezdi ne se paketirani 
ili so golemi dimenzii, odnosno dokolk so gole-
ma verojatnost se pozitivni. Kaj ovie pacienti 
{ansata za limfna redistribucija zaradi bloki-
rawe na pati{tata od metastaziranite `lezdi 
e pogolema i spored toa procedurata za odredu-
vawe na SLJ pomalku precizna {to se reflek-
tira na to~nosta i senzitivnosta. Od dosega ob-
rabotenite 20 pacienti, 13 se vo stadium III od 
koi 4 pacienti vo stadium IIIC {to zboruva za 
mnogu naprednata bolest, so {to, pak, mo`e da 
se objasni zo{to to~nosta i senzitivnosta e 
pomala otkolku vo drugite studii. No, ovaa stu-
dija jasno poka`uva deka stapkata na identifi-
kacija e 100%, i edna od najvisokite. 
Brojot na limfni `lezdi koi se PH analizi-
rani e 16,1 (sredna vrednost), {to zboruva za su-
ficientnost na onkolo{kata resekcija. Samo 2 
pacienti imaa la`no negativen limfen jazol 
odnosno sentinelot negativen, a ostanatite lim-
fni `lezdi bea pozitivni poradi {to i to~-
nosta za sega vo studijata e 90%. Ova mo`e da 
se objasni so faktot deka dvata pacienti imaa 
visok stadium na bolesta (stadium III) kade se 
o~ekuvaa pogolema limfna redistribucija, koja 
e prethodno opi{ana vo diskusijata. Od dosega 
obrabotenite pacienti so imunohistohemiski 
metod, kaj dvajca se pronajdeni mikrometastazi 
kako i poedine~ni tumorski kletki i ovie pa-

cienti se vistinski upstage-irani. So toa upstage-
ingot vo dosega{nata studija od 20 pacienti e 22%.  
Dopolnitelno treba da se napomene deka kaj 2 
pacienti edinstven pozitiven limfen jazol so 
upotreba na standardnite HE boewa be{e tokmu 
SLJ. Nekoi avtori vo vakvi situacii i ova go 
smetaat za upstaging bidej}i dokolku toj jazol ne e 
posebno izoliran pri hirur{kata resekcija, ne 
mo`e da se znae dali pri PH analizata bi bil izo-
liran. Dokolku bi gi vbroile i ovie pacienti vo 
na{ata studija toga{ upstagingot bi se zgolemil 

za u{te dvajca pacienti (vkupno 4), odnosno bi 
iznesuval 44%. 
 
Rezultati 
 
Od dosega{nite rezultati vo ovaa studija, mo`e 
da se zaklu~i  deka identifikacijata na SLJ so 
ovoj metod e mo`na; to~nosta i senzitivnosta se 
visoki i o~ekuvame da porasnat. Ova pretstavuva 
motiv da se prodol`i so studijata i da bidat ana-
lizirani minimum 30 pacienti {to bi bilo naj-
visoka brojka otkrieni SLJ od strana na eden 
hirurg i edna institucija i veruvame dovolna 
za validizirawe na metodot.   

 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 
 
Voved. Pomalata postoperativna bolka, pobrzata 
mobilizacija i vra}aweto na rabotosposobnosta 
na pacientite gi napravi minimalno invazivnite 
tehniki metodi na izbor vo hirurgijata na her-
niite. Isto taka, va`en e i pomaliot procent na 
postoperativni komplikacii, osobeno na mesto-
to na samata hernioplastika. 
Metodi. Prezentirame serija od 8 pacienti tre-
tirani so laparoskopska TAPP (trans abdomi-

nalna prep-eritonealna) tehnika. 
Se evaluira vremetraewe na operativen zafat, 
perioperativnata bolka, vreme na ispi{uvawe 
od bolnica, broj na tableti (analgetik) potrebni 
za da nema bolka postoperativno, funkcionalen 

status, pojava na komplikacii-hematom, serom, 

infekcija na rana, potreba od kateterizacija na 
mo~en meur i period na vra}awe na normalni 
fizi~ki aktivnosti (rekonvalescencija).  
Rezultati. Od 8 hernioplastiki, kaj eden pacient 

intraoperativno se dijagnosticira i kontralate-
ralna okultna hernija i be{e isklu~en od studi-
jata. Kaj eden pacient e postaven urinaren kate-
tar zaradi retencija na urina, ne bea zabele`ani 

drugi  komplikacii na denot na ispisot i POD 7. 
Sredno vreme na traewe na operativniot zafat  
be{e 32,8 minuti, sredno vreme na ispis 1,14 
dena. Sredna vrednost na bolkata POD 1 be{e 
1,7-1,8 ili umerena bolka pri miruvawe i ka{-
lawe, a POD 7 be{e 1 ili bez bolka. 
Vo odnos na funkcionalniot status POD 1  be{e 
1,7 ili lesno umoren, a POD 7 ve}e 1 ili sposoben. 
Site pacienti dadoa podatok deka POD 3 bile spo-
sobni da gi izvr{uvaat sekojdnevnite aktivnosti. 
Zaklu~ok. Mo`e da se ka`e deka prednost na la-
paroskopskata TAPP tehnika e ranata mobili-
zacija i vonbolni~ki tretman na pacientot, ma- 
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lata potreba od analgezija postoperativno i br-
zoto vra}awe na sekojdnevnite aktivnosti. Pa-
cientot tretiran laparoskopski  ima  dobar ran 
klini~ki ishod. 
 
Klu~ni zborovi: ingvinalna hernija, laparoskopska 
hernioplastika, hernioplastika, TAPP 
___________________________________________ 

Abstract 

 
Introduction. Lower postoperative pain, faster mobiliza-

tion and earlier return to work have made minimal inva-

sive techniques a method of choice in hernia surgery. 

Also, of great importance is the lower rate of postoperati-

ve complications, especially at the site of hernia repair. 

Methods. We present a series of 8 patients treated with lapa-

roscopic TAPP (Transabdominal Pre- Peritoneal) technique. 

Еvaluation was done on the duration of surgery, perope-

rative pain, hospital discharge, number of pills (analgesic 

agents) required postoperatively, functional status, occu-

rrence of complications (hematoma, seroma, wound in-

fection, need for urinary bladder catheterization) and 

return to normal physical activities (convalescence). 

Results.  From 8 hernia repair, in one patient an occult 

contralateral hernia was diagnosed and he was excluded 

from the study. In one patient urinary catheter was placed 

because of urinary retention postoperatively, but there were 

no other complications at the day of discharge and on POD 7. 

Average duration of surgery was 32.8 minutes; average 

hospital discharge was on day 1.14. Mean pain value POD1 

was 1.7-1.8-moderate pain at rest and coughing, and 

POD 7 was 1 or no pain. 

In terms of functional status POD1 was 1.7 or easily tired, 

and POD 7 had 1 or capable. 

All patients gave evidence that POD3 were able to ca-

rry out everyday activities 

Conclusions. The advantage of laparoscopic TAPP 

technique is early mobilization and treatment of patients 

on an outpatient basis, little or no need for postoperative 

analgesia and rapid return to daily activities. Patients 
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treated laparoscopically for inguinal hernia have good 

early clinical outcome. 

 

Key words: inguinal hernia, laparoscopic inguinal hernia 

repair, hernia repair, TAPP 

___________________________________________ 

Voved 
 
Naj~est problem vo op{tata i digestivnata hirur-
gija pretstavuvaat herniite. Sovremenata otvore-
na plastika na ingvinalna hernija so polipro-
pilenska proteza (mre`a) ja pretstavil Lichtenstein 
vo 1986 [1]. Tehnikata koja ja pretstavil denes 

e "zlaten standard"  za popravka na ingvinalna 

hernija  so preden otvoren pristap i e naj~esto 
izveduvana plastika vo svetot, prepora~ana i  
od hirur{kite asocijacii [2]. 
Laparoskopskata popravka na ingvinalna hernija 
prvpat e pretstavena vo 1982 od Ger [3],  dodeka 
prvata bez tenziona laparoskopska popravka ja 
pretstavuvaat Arregui i Dion vo 1992 nezavisno 
eden od drug [4,5]. Tehnikata koja ja pretstavile e 
TAPP (trans abdominalna pre-peritonealna).  
Laparoskopskite tehniki se povrzani so pomala 
postoperativna bolka (1,8% vo laparoskopskata 
grupa nasproti 3.5% vo grupata so otvorena me-
toda-Lichtenstein), pobrza mobilizacija na pacien-
tite i vra}awe na rabotosposobnosta [6-8], po-
mal e i brojot na komplikacii na mestoto na 
incizijata, kako i drugite postoperativni 
komplikacii 3% nasproti 4,5% kaj otvorenata. 
Preporakite na zdru`enijata na hirurzite se 
vo prilog  na laparoskopskata hernioplastika 
[2,9]. Inicijalno povisokata cena za bolni~ko 
lekuvawe e komparabilna so socio-ekonomskiot 
efekt od podobriot kvalitet na `ivot i ranoto 
vra}awe na rabotosposobnosta kaj laproskop-
skiot pristap [10]. Recidivite kaj TAPP tehnika  

se svedeni na pomalku od 1% [11,12].  
Se smeta deka godi{no se izveduvaat okolu 2 
milioni ingvinalni hernioplastiki vo svetot 
od koi okolu 800 000 vo SAD (13), 15-20% od site 
izvedeni se laparoskopski [14,15]. Vo Evropa- 
Danska okolu 16% od site hernioplastiki se 
izvedeni laparoskopski [16]. 
Vo R. Makedonija godi{no se izveduvaat okolu 
2000 hernioplastiki. Laparoskopskata hernio-
plastika do pred edna godina se izveduva{e samo 
na Klinikata za digestivna hirurgija Skopje i 
toa vo mnogu mal broj, vo 2012 od 147 izvedeni 
hernioplastiki samo 4 bile laparoskopski. 
 
 
 
 

Materijal i metodi 
 
Prezentirame serija od 8  pacienti  so BMI (Body 

Mass Index) pod 30 i ASA graduacija 1 ili 2 so 
ednostrana ingvinalna hernija koja na nadvo-
re{en pregled ne pominuva pod dolnata linija 
na simfizata pri napor. 
Pacientite se tretiran so TAPP (trans abdo-
minalna pre-peritonealna) tehnika. Predopera-

tivno e dadena edna doza na antibiotik paren-
teralno od grupata na cefalosporini 3 genera-
cija. Vo op{ta anestezija so pacientot postaven 

vo 10-15º Trendelenburg–ova polo`ba so racete pok-

raj teloto i bez urinaren katetar, se izvede stan-

dardna laparoskopska TAPP procedura [12,17]. 
Kilnoto kese se reducira  i  se  pravi preperito-
nealen prostor zad miopektinealniot otvor. Se 
koristi golema ednine~na polipropilenska mre-
`a-proteza (so masa >40 g/m²) {iroka 13 sm i 

visoka na medijalniot (sreden) del 10 sm i na 
lateralniot 8 sm fiksirana so titaniumski spi-
ralni "takeri", dva na Cooper-oviot ligament, 

eden na zadnata strana na praviot abdominalen 
muskul i eden lateralno na nivo na prednata 
gorna ilija~na spina. Peritoneumot se zatvora 
nad mre`ata so titaniumski takeri. 
Pacientite dobija "ne restriktivni" preporaki 
postoperativno (nema zabrana za dvi`ewe i fi-
zi~ka aktivnost). 
Napravena evaluacija na vremetraewe na opera-
tiven zafat, perioperativnata bolka, vreme na 
ispi{uvawe od bolnica, broj na tableti (anal-
getik) potrebni za da nema bolka postopera-
tivno i funkcionalen status. 
Bolkata kako subjektiven parametar se eviden-
tira so VRS (VRS-Verbal Rating Scale) ~etiri ste-

pena skala: 1-bez bolka, 2-umerena bolka, 3-silna 

bolka, 4-mnogu silna bolka. Se evidentira pred-
operativno, POD 1, POD 3 i POD 7 (POD-Post 
operativen den) i toa bolka pri miruvawe i 
pri ka{lawe [18-20] (Formular 1). 
Indirekten podatok za bolkata e i brojot na tab-
leti (analgetik) potrebni vo tekot na denot za 
da nema bolka po ispisot od bolnica vo prvite 
tri dena, pacientite koristea metamizol nat-
rium od 500mg. 
Funkcionalniot status kako subjektiven parame-
tar se meri so VRS (VRS-Verbal Rating Scale) so 
~etiri stepena skala: 1-sposoben, 2-lesno umoren, 
3-umoren, 4-malaksan i toa predoperativno, POD 
1, POD 3 i POD 7 [21,22] (Formular 2). 
Se evidentira pojava na rani postoperativni 
komplikacii na mestoto na hernioplastikata, 
serom, hematom, ili infekcija na operativna  
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rana na denot na ispisot i 7-ot postoperativen 
den [7,8,23]. 
Rekovalescencijata se odreduva kako subjektiven  

parametar, izvr{uvawe na sekojdnevni aktivnos-
ti. Se odreduva vo odnos na postoperativni 
denovi  (POD)  [24,25]. 

 
Formular 1    
    
BOLKA PRI MIRUVAWE 
    
Predoperativno 
    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

POD 1    
    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

POD 3    
    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

POD 7    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

    
BOLKA PRI KA[LAWE 
    
Predoperativno 
    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

POD 1    
    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

POD 3    
    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

POD 7    
□ bez bolka □ umerena bolka □ silna bolka □ mnogu silna bolka   
    

 
Formular 2    
    
FUNKCIONALEN STATUS 
    
Predoperativno 
    
□ sposoben     □ lesno umoren □ umoren □ malaksan 
    

POD 1    
    
□ sposoben     □ lesno umoren □ umoren □ malaksan 
    

POD 3    
    
□ sposoben     □ lesno umoren □ umoren □ malaksan 
    

POD 7    
    
□ sposoben     □ lesno umoren □ umoren □ malaksan 
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Rezultati 
 
Od 8 pacienti koi gi ispolnija uslovite za vlez 
vo studijata kaj eden pacient intraoperativno se 
dijagnosticira kontralateralna okultna hernija 
i be{e isklu~en od studijata. Kaj eden pacient e 
postaven urinaren katetar postoperativno zara-
di retencija na urina, ne bea zabele`ani drugi  
komplikacii kaj nieden od pacientite na denot 
na ispisot i POD 7. 
Sredno vreme na traewe na operativniot zafat  
be{e 32,8 minuti, a srednoto vreme na ispis 1,14 
dena. Sredna vrednost na bolkata POD 1 be{e 

1,7 pri miruvawe i 1,8 pri  ka{lawe ili umerena 
bolka spored skalata za bolka. POD 3  bolkata 
be{e 1,1 pri miruvawe i 1,3 pri ka{lawe, odnos-
no pome|u bez bolka i umerena bolka. POD 7 
vrednosta  be{e 1 ili bez bolka. 
Vo odnos na funkcionalniot status POD 1  be{e 
1,7 ili lesno umoren, POD 3 1,14 poblisku do 
sposoben, a POD 7 ve}e 1 ili sposoben. 
Site pacienti dadoa podatok deka koristele po-
malku od dve tableti dnevno prvite tri dena po 
ispisot, a  ve}e  POD 3 bile sposobni da gi izvr-
{uvaat sekojdnevnite aktivnosti (Tabela 1). 

 
Tabela 1. Rezultati od 8 operirani pacienti so sredni vrednosti  

Br 
vreme/ 

min 
ispis Bolka bPOD1 bPOD3 bPOD7 fs 

Fs 
POD1 

Fs 
POD3 

Fs 
POD7 

Kat. Rek. TD 

1 40 1 1/1 2/2 1/1 1/1 1 2 1 1  3 <2 

2 30 2 1/1 2/2 2/2 1/1 1 2 2 1 1 3 <2 
3 40 1 1/1 2/2 1/1 1/1 1 1 1 1  3 <2 

4 25 1 1/1 2/2 1/2 1/1 1 1 1 1  2 <2 

5 30 1 1/1 2/2 1/1 1/1 1 2 1 1  3 <2 

6 30 1 1/1 1/1 1/1 1/1 1 2 1 1  2 <2 

7 Bil/50             

8 35 1 1/1 1/2 1/1 1/1 1 2 1 1  3 <2 

Sr 32,85 1,14  1,71/1,86 1,14/1,28 1/1  1,71 1,14 1  2,71  

POD (postoperativen den ), 1 –se smeta 24~ od operativen zafat, 2 -48 ~, TD (tableti dnevno), napraveni se 

dve  grupi : I.  upotreba na 2 ili pomalku  tableti dnevno i II. upotreba na pove}e od 2 tableti dnevno za da se 

postigne analgezija. Tabletarnata analgezija e vo doma{ni uslovi, po ispi{uvawe na pacientot, fs- 
funkcionalen status 

 
Diskusija 
 
Kaj del od pacientite koi klini~ki se so ednos-
trana ingvinalna hernija intraoperativno pri 
laparoskopija se verificira okultna kontrala-
teralna hernija [26]. Eden od pacientite be{e 
dijagnosticiran so okultna kontralateralna her-
nija i be{e izvedena bilateralna hernioplasti-
ka, toj be{e isklu~en od studijata. Otkrivaweto 
i tretiraweto na okultnite hernii e ovozmo`eno 
edinstveno  so TAPP tehnikata, a go namaluva 
natamo{niot morbiditet i simptomatologijata 
od neotkrienite i netretirani hernii. 
Vo odnos na vremetraeweto na operativniot zafat 

toa e komparabilno so otvorenata hernioplas-

tika, iako studiite uka`uvaat na ne{to podolgo 
traewe na laparoskopskata hernioplastika [7,8,10]. 
Bolkata vo postperativniot tek se dvi`i od ume-
rena vo prviot postoperativen den do skoro bez 
bolka tretiot, ima mali razliki vo kvantite-
tot na opisot na bolkata pri miruvawe i napor 
(ka{lawe). Sedmiot post operativen den site pa-
cienti bea bez bolka vo odnos na skalata za bolka. 
Funkcionalniot status postoperativo ve}e tre-
tiot den se dobli`uva do sposoben, {to odgovara 
i na namalenata bolka tretiot den-opi{ana pome-

|u bez bolka i umerena, a sedmiot den e so opis 
sposoben. Namaluvaweto na bolkata tretiot 
postoperativen den, i podobruvaweto na funk-
cionalniot status odgovara i na opisot na re-
konvalescencijata tretiot postoperativen den 
koga pacientite opi{aa deka bile sposobni da 
gi izvr{uvat sekojdnevnite aktivnosti. Isto taka, 
indirekten pokazatel e i upotrebata na pomalku 
od dve tableti dnevno kaj site pacienti za da se 
postigne analgezija vo prvite tri dena po ispisot. 
 
Diskusija 
 
Mo`e da se ka`e deka prednost na laparoskop-
skata TAPP tehnika e ranata mobilizacija i von-
bolni~ki tretman na pacientot, malata potreba 
od analgezija postoperativno i brzoto vra}awe na 
sekojdnevnite aktivnosti. Pacientot tretiran 
laparoskopski ima dobar ran klini~ki ishod. 
Za da se potencira zna~ajnosta na ovie rezultati e 
potrebna studija so pogolem broj slu~ai. 
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 
 
Voved. Celi na studijata se da se odredi klini~-
kiot odgovor na injekciskata terapija so botuli-

num toxin A (ITBT) kaj pacienti so dijagnosti-
cirana hroni~na analna fisura (HAF), even-
tualno projavenite nesakani efekti od nea i 
da se procenat karakteristikite na pacientite 
vo momentot na postavuvawe na dijagnoza. Anal-
nite fisuri se ~esto zaboluvawe. Vo osnovata 
na nivnata pojava e razvojot na zgolemen tonus na 
vnatre{niot analen sfinkter (VAS). Hirur-
{kite metodi na lekuvawe se efikasni, no mo`e 
da se pri~ina za trajni nesakani efekti, kako 
{to e minornata analna inkontinencija. Privre-
meno namaluvawe na tonusot na VAS mo`e da 
se postigne farmakolo{ki so primena na bo-

tulinum toxin (BT).  

Metodi. Vo studijata bea vklu~eni 20 pacienti 
so HAF tretirani so botulinum toxin tip A. In-
jekciskata terapija be{e aplicirana vo VAS 
so primena na rastvoren BT apliciran na dvete 
strani od HAF vo doza od 10 U, odnosno vkupna 
doza od 20 U vo 0,05 ml volumen. 

Rezultati. Po period na sledewe od 3 meseci, 
podobruvawe (sanirawe na fisurite i namaluva-
we na bolkata) od terapijata be{e registrira-
no kaj 90% pacienti. Potpolno zazdravuvawe na 
HAF be{e postignato kaj 65% pacienti. Kaj 
tri pacienti (15%) be{e registrirana pojava 
na tranzitorna minorna analna inkontinencija 
manifestirana so pojava na flatus. Intenzite-
tot na bolka pri i po defekacija po 4 nedeli od 
ITBT sporedeno so periodot pred intervencijata, 
statisti~ki zna~ajno be{e namalen (p < 0,05). 

Zaklu~ok. ITBT e efikasna i bezbedna forma 
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na tretman na HAF. Taa poka`uva dobar efekt 
i retki minorni i tranzitorni komplikacii. 
Zatoa sekoga{ treba da se ima predvid kako op-
cija pred primenata na nekoja od hirur{kite 
formi na terapija.  
 

Klu~ni zborovi: hroni~na analna fisura, 
botulinum toxin 
___________________________________________ 

 

Abstract 
 

Introduction. The aim of this study was to determine 
clinical response to injection therapy with botulinum 
toxin A (ITBT) in patients diagnosed with chronic anal 
fissure (CAF), possibly manifested side effects from it 
and to assess the characteristics of patients at the time of 
setting the diagnosis. Anal fissure is a common disease. 
The basis of its appearance is the development of an 
increased tone of the internal anal sphincter (IAS). 
Surgical treatment methods are effective but can cause 
permanent side effects such as minor anal incontinence. 
Temporary reduction of IAS tone can be achieved phar-

macologically using the botulinum toxin (BT). 

Methods. The study included 20 patients with CAF 
treated with botulinum toxin type A. Injection therapy 
was administered to IAS by applying the dissolved BT 
situated on both sides of the CAF at a dose of 10 U, or 
in other words a total dose of 20 U in 0.05 ml volume. 
Results. At follow-up period of 3 months, the impro-

vement (complete repair of the fissures and pain relief) 
of treatment was seen in 90% of patients. Fully reco-

very of CAF was achieved in 65% of patients. In three 
patients (15%), the occurrence of minor transient anal 
incontinence was registered, manifested by phenomenon 
of flatus. The intensity of pain during and after defeca-

tion after 4 weeks of ITBT compared to pre-interven-

tion was statistically significantly reduced (p <0.05).  
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Conclusions. ITBT is an effective and safe form of treat-

ment of CAF. It shows good effect and rare complications 
that are minor and transient. Therefore, ITBT should al-

ways be considered as an option before the application 
of any of the surgical forms of therapy. 
 

Key words: chronic anal fissure, botulinum toxin 

___________________________________________ 

Voved 
 
Analnata fisura pretstavuva nadol`en rascep 
na ligavicata od analniot kanal {to se prote-
ga od nadvore{niot analen otvor vo nasoka na 
nazabenata linija na vnatre{niot analen venec. 
Fisurite se delat na primarni i sekundarni i 
akutni i hroni~ni. Primarnite analni fisuri 
se onie koi ne se javuvaat vo sklop na drugi za-
boluvawa. Postojat dve definicii koi poblisku 
gi odreduvaat primarnite HAF, anatomska i vre-
menska. Vremenski HAF se odlikuva so bolka 
{to trae podolgo od 4 nedeli ili pokratko, no 
so sli~ni epizodi vo minatoto. Anatomski, pak, 
se definira so izdignati rabovi, jazol ~uvar na 
distalniot kraj i/ili vidlivi muskulni vlakna 
na VAS vo dnoto [1]. Prevalencijata e te{ko da 
se proceni to~no. Re~isi sekoe ~uvstvo na nepri-
jatnost vo anorektalnata regija, se pripi{uva 
od strana na pacientite na simptomatska hemo-
roidalna bolest. Kaj op{tata populacija e ve-
rojatno mnogu povisoka otkolku {to se konsta-
tira vo klini~kata praktika [2]. Vo vtorata po-
lovina na minatiot vek, terapiski glavno se pri-
menuvaa konzervativni formi na tretman so ap-
likacija na lokalni agensi i topli kupki ili 
nekoi od hirur{kite tehniki, kako lateralnata 
sfinkterektomija [3] i Lordovata tehnika na 
analna dilatacija [4,5]. Hirur{kite formi na 
terapija vklu~itelno i lateralnata interna 
sfinkterektomija (LIS) koja pretstavuva zlaten 
terapiski standard so uspe{nost okolu 95%, 
se asocirani so rizik za pojava na permanentna 
minorna i poretko majorna fekalna inkontinen-
cija kaj 4-10% od slu~aite [6]. Majornata perzis-
tentna inkontinencija, spored nekoi avtorite-
ti, se smeta za neprifatliva komplikacija na 
terapijata na benignite sostojbi i zaboluvawa 
[7]. Iako HAF pretstavuva benigna sostojba, in-
teresot za nea ne opa|a dolgo vreme, vo prilog 
na {to govori faktot deka od 1966-2010 godina 
se publicirani pove}e od 75 randomizirani pros-
pektivni studii na ovaa tema so 49 sporedbi na 
razli~nite formi na medikamentozna i hirur-
{kite formi na terapija [8]. Osoznavaweto na 
patofiziologijata na analnite fisuri gi pro-
meni terapiskite mo`nosti i sozdade novi. Kru-
cijalen element vo ova ima namaluvaweto na hi-

pertonusot na VAS. Ova mo`e da se postigne so 
primena na nitro preparati, kalcium kanalni 
blokatori ili injekciska terapija so botulinum 
toxin (BT), koi se primenuvaat za takanare~ena 
hemiska sfinkterektomija. Glaven motiv za spro-
veduvaweto na ovaa studija be{e doskore{nata 
zastapenost i mo`nost za lekuvawe na HAF vo 
Makedonija samo so lokalni medikamenti i hi-
rur{kite formi na terapija. Celite na studi-
jata se: da se procenat karakteristikite na pa-
cientite vo momentot na postavuvawe na dijag-
noza, da se odredi klini~kiot odgovor na ITBT 
kaj pacienti so dijagnosticirana HAF i even-
tualno projavenite nesakani efekti od nea. 

 
Materijal i metodi  
 
Od 01.01.2013 do 01.01.2014 na JZU Univerzitetska-
ta klinika za gastroenterohepatologija vkupno 
23 pacienti so HAF, koi prethodno bile neus-
pe{no lekuvani so lokalni medikamentozni for-
mi na terapija vo period podolg od 3 nedeli, bea 
tretirani so injekciska terapija so BT. Nitu 
eden od pacientite, pred hemiskata sfinkterek-
tomija so BT, ne prijavi prisustvo na analna 
inkontinencija pred tretmanot. Prvi~no site 
pacienti bea podlo`eni na klini~ka evaluacija 
so fizikalen pregled na abdomen, nadvore{en 
analen i lokalen digitalen pregled, endoskop-
ska evaluacija so sigmoidoskopija ili totalna 
kolonoskopija i be{e obezbedena informirana 
soglasnost. Kaj sekoj od pacientite dijagnozata 
be{e postavena vrz osnova na rezultatite od ovie 
isleduvawa. Vo studijata bea vklu~eni pacienti 
na vozrast nad 18 godini i so postoewe na objek-
tivna klini~ka i endoskopski potvrdena HAF. 
Kako kriteriumi za isklu~uvawe bea primene-
ti slednive: postoewe na akutna analna fisura, 
prisutna inflamatorna crevna bolest, aktivna 
lokalna ili sistemska maligna bolest, tuberku-
loza, perianalni fistuli i apscesi, planirana 
ili prisutna bremenost, prethodna i paralelna 
terapija so kalcium blokatori, prisutna lokal-
na infekcija, priem na hemoterapija, podatok za 
prethodna lokalna radioterapija, prethoden opera-
tiven tretman vo predel na analniot kanal i pri-
sustvo na hemoroidalna bolest od ~etvrti stepen.  
Injekciskata terapija be{e sprovedena so prime-
na na botulinum toxin tip A (Botox, Allergan, Westport, 
Ireland), prethodno skladiran i ~uvan na -10ºC, a 
potoa rastvoren so sol. NaCl a 0,9%, i apliciran 
na dvete strani od HAF vo VAS, vo doza od 10 
U, odnosno vkupna doza od 20 U vo 0,05 ml volu-
men, so primena na insulinski {pric od 2 ml i 
igla od 10 mm, 26G. Site proceduri bea sprove-
deni od strana na ist gastroenterolog. Eden den 
pred intervencijata site pacienti bea pro~is-
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teni so primena na rastvor na polietilen gli-
kol. Postinterventno site bea sovetuvani da vne-
suvaat zgolemena koli~ina celulozni vlakna vo 
ishranata. Primarna cel i merka na ishod be{e 
potpolnoto sanirawe na HAF, potvrdeno so nad-
vore{en analen pregled i anoskopija. Sekundar-
ni celi bea namaluvawe na simptomite na bolka 
i krvavewe i pojavata na neposredni ili odlo`e-
ni komplikacii vo smisla na analna inkontinen-
cija, alergija ili lokalna infekcija. Potpolno-
to sanirawe be{e definirano kako potpolna 
epitelizacija na mestoto na prethodno konsta-
tiranata HAF. Intenzitetot na bolkata i pri-
sustvoto na krvavewe bea mereni preku vizuel-
na analogna skala [9]. Analnata inkontinencija 
be{e sledena so primena na sistemot na stepenu-
vawe i skorirawe spored Pescatori: A-inkonti-
nencija za flatus i sluz, B-te~na stolica, V-
tvrda stolica i 1 za povremena pojava, 2 za pojava 
edna{ nedelno i 3 za pojava sekojdnevno [10]. Po 
prvi~niot tretman pacientite bea klini~ki sle-
deni vo intervali od 4 i 12 nedeli. Nezavisno 
od vaka zaka`anite kontroli, ispitanicite imaa 
mo`nost da konsultiraat i na nivno barawe pri 
eventualno vlo{uvawe na simptomite.  
Kontinuiranite varijabli bea izrazeni kako sred-
na vrednost so standardna devijacija, a kvalitativ-
nite vo apsolutni frekvencii. Za analiza na raz-
likite vo skorovite za bolka pri sekoja poseta be-
{e primenet Student-ov t-test. Utvrdenite vrednos-
ti za p<0,05 bea smetani za statisti~ki zna~ajni. 
 
Rezultati 
 
Od 23 pacienti so dijagnosticirana HAF i tre-
tirani so ITBT, samo 20 bea vklu~eni vo ovaa 
studija. Preostanatite 3 pacienti bea isklu~e-
ni, bidej}i ne se javija na kontrola vo periodot na 
sledewe. Srednata vozrast na ispituvanata grupa 
iznesuva{e 37 godini (vo rang od 18-66 godini). 
Od vklu~enite pacienti, 14 bea `eni, a 6 ma`i. 
Samo kaj 6 pacienti pred ispituvaweto be{e kon-
statirano uredno crevno praznewe, a kaj preosta-
natite 14 konstipacija. Site `eni bea rodilki  
 

Tabela 1. Klini~ki karakteristiki na pacienti 
so HAF 

 Broj % 

Pol   

M 6 30 

@ 14 70 

Simptomi    

Bolka  20 100 

Krvavewe  17 85 

Pruritus  15 75 

Vremetraewe na simptomi   

Meseci (sredna vrednost ± SD) 9,5 ± 6,8  

so edno ili pove}e prirodni vaginalni poroduvawa. 
Prose~noto vremetraewe na simptomite pred in-
tervencijata iznesuva{e 9,5±6,8 meseci. Petnaeset 
pacienti pred intervencijata bile neuspe{no 
tretirani so lokalna medikamentozna terapija 
na baza na atstrigensi, a 5 so lokalna primena na 
kalcium kanalen blokator. Karakteristikite 
na ispitanicite se prika`ani na tabela 1. 
Po zavr{uvawe na periodot na sledewe od 12 ne-
deli, kaj 13 pacienti (65%) be{e konstatirano 
potpolno sanirawe na HAF. Odreden stepen na 
podobruvawe na simptomite be{e registriran 
kaj 60% od pacientite (12/20) po 4 nedeli i 90% 
(18/20) po 3 meseci od ITBT. Zarasnuvawe na HAF 
be{e registrirano kaj 20% (4/20) pacienti po 
4 nedeli. Vkupniot uspeh od terapijata izrazen 
preku sanirawe na HAF i podobruvawe na pri-
sutnata bolka iznesuva{e 90% (18/20 pacienti). 
Intenzitetot na bolkata statisti~ki zna~ajno 
be{e namalen u{te pri prvata kontrola po 4 ne-
deli, kako i po 3 meseci vo odnos na periodot pred 
tretmanot (Tabela 2). Tri pacienti prijavija 
pojava na minorna tranzitorna analna inkonti-
nencija manifestirana so pojava na flatus (15%). 
Ne bea registrirani drugi nesakani efekti od 
primenetata terapija.  
 

Tabela 2. Intenzitet na bolka evaluiran preku 
vizuelna analogna skala 

 Bolka 

Intenzitet 

Pred intervnecija 8,9 (1,5) 

Prva kontrola po 4 nedeli 0,8 (0,3)* 

Vtora kontrola po 12 nedeli 0,2 (0,2) 

 

Vrednostite se izrazeni kako sredna vrednost i 
SD. Za sporedba na razlikite vo sekoja to~ka e 
primenet Student-ov t-test. Statisti~ki zna~ajno: 
intenzitet na bolka pri i po defekacija na prva 
kontrola sporedeno so pred intervencija *p<0,05. 
Vrednostite se izrazeni kako sredna vrednost 
i SD. Za sporedba na razlikite vo sekoja to~ka 
e primenet Student-ov t-test. Statisti~ki zna~ajno: 
intenzitet na bolka pri i po defekacija na prva 
kontrola sporedeno so pred intervencija *p<0,05. 
 

Diskusija 
 
Hroni~nata analna fisura e ~esto zaboluvawe 

vo anorektalnata regija. Rizik-faktori za pojava 

na analnite fisuri pretstavuvaat konstipacija-
ta, hipertonusot na VAS, seksualnite analni 
odnosi i dr. Bolkata vo tekot na defekacija 
rezultira so porast na tonusot na VAS, so {to 
se sozdava ma|epsan krug koj zavr{no rezultira 
so razvoj na HAF.   
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Konzervativnite formi na medikamentozna tera-
pija imaat za cel da go namalat tonusot na VAS 
a so toa i krucijalniot simptom na bolka. Ova 
mo`e da se postigne so primena na dietetski mer-
ki vo smisla na vnes na celulozni vlakna, omek-
nuva~i na stolicata, topli kupki i primena na 
lokalni agensi [11]. Konzervativnite formi na 
terapija se poefikasni vo lekuvaweto na akutni-
te analni fisuri, dodeka hirur{kite formi na 
terapija se glavno rezervirani za HAF. Naj~es-
tata hirur{ka procedura koja se primenuva vo 
tretmanot na HAF e LIS. Taa rezultira so na-
maluvawe na tonusot na VAS i se ceni deka e visoko 
efikasna so stapka na uspe{nost od 95-100% [6,12].  
Vo izminatiot period pove}e studii zna~ajno go 
promenija razbiraweto za ovaa sostojba. Taka, zad-
nata komisura ili kvadrant od analnata regija 
e determiniran kako mesto so namalena lokalna 
cirkulacija [13]. Ottamu, zgolemeniot tonus na 
VAS ja namaluva cirkulacijata, {to rezultira so 
ishemija i naj~esta postavenost na HAF tokmu 
na pozicija na 12 ~asot. Tonusot na VAS e posre-
duvan od niza pati{ta koi gi involviraat eks-
citatornite alfa-adrenergi~ki, inhibitornite 
beta-adrenergi~ki i bifaznite holniergi~ki i 
ne-adrenergi~ki ne-holinergi~ki receptori. Tok-
mu na ova se zasnova i primenata na nitropre-
parati vo terapijata na HAF i toa nitrogli-
cerinot glavno, koj ja podobruva lokalnata per-
fuzija. Stapkata na uspe{nost e varijabilna i 
se dvi`i od 62-88% spored nekoi avtori [14], do 
skromni 53% spored podatocite od poslednata 
Kohranova meta-analiza na ovaa tema [8]. Gla-
ven nesakan efekt na vakvata terapija e poja-
vata na glavobolki kaj 19-58% od slu~aite [15].  
Blokatorite na kalciumovite kanali, glavno, se 
primenuvaat lokalno kako 2% masti [16]. Pove-
}eto studii od poslednava decenija se raboteni 
so primena na lokalen nifedipin. Pritoa, kon-
statirano e zna~itelno namaluvawe na tonusot 
na VAS, no stapki na sanacija na HAF, sli~ni 
na onie kaj nitropreparatite [8]. Stapkata na 
sistemski komplikacii e poniska, no povtorno 
i kaj ovaa forma na terapija e neophoden visok 
procent na sorabotka od strana na pacientite. 
Injekciskata terapija so BT e elegantna meto-
da za privremena redukcija na tonusot na VAS. 
BT go blokira osloboduvaweto na acetilholin 
od nervnite zavr{etoci i na toj na~in pri~inu-
va paraliza na muskulite. Vo momentov se dostap-
ni dva tipa na BT (tip A i B). Pove}eto studii 
povrzani so terapijata na HAF se raboteni so 
primena na tipot A [17]. BT se injektira vo VAS 
i go namaluva tonusot na VAS vo period od 4-6 
meseci. Bolkata po negovata primena se namalu-
va po 2-7 dena, a prijavenite stapki na zarasnu-
vawe variraat od 44-96% [18]. Kaj 0-12% od tre-

tiranite e mo`na pojava na inkontinencija i di-
rektno zavisi od primenetata doza na BT, pri 
{to sekoga{ e tranzitorna [18]. Vo randomizira-
nite i prospektivni studii BT e superioren vo 
sporedba so nitro preparatite [19]. Sistemski 
nesakani efekti, osven kaj lica so potvrdena 
reaktivnost na BT, ne se registrirani [20]. Ret-
ki se i lokalnite komplikacii so poedine~ni 
opi{ani slu~ai so razvoj na lokalni hematomi 
i potreba od hirur{ko lekuvawe [21].  

 

Zaklu~ok 

 

Rezultatite od ovaa pilot-studija se vo soglas-

nost so drugite studii raboteni na ovaa tema, 
iako ne se reproducirani vo celost, isti ili 
sli~ni stapki na uspe{nost kako vo nekoi dru-
gi studii [22]. Nezavisno od ova, ITBT e terapis-
ka opcija so respektibilna stapka na efikas-
nost, osobeno na kratok do sreden rok i so mi-
nimalni nesakani efekti. Ottamu, injekciska-
ta terapija so botulin toksin treba da se ima 
predvid kaj re~isi site pacienti, pred da se 
primeni poslednata terapiska opcija, odnosno 
hirur{koto lekuvawe.  
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt 
  
Voved. Hematopoetski mati~ni kletki (HMK) 
se klu~niot faktor pri realizacijata na hemato-
poetskata transplantacija. Enumeracijata na CD 

34+ kletki so pomo{ na proto~na citometrija 
se koristi rutinski vo centrite za transplanta-
cija za odreduvawe na optimalnoto vreme za po-
~etok na harvestracija i za evaluacija na pogod-
nosta na harvestot od periferni HMK. Vo ovoj 
trud se prika`ani iskustvata od Univerzitet-
skata klinika za hematologija-Skopje vo enume-
racijata na CD 34+ kletki so pomo{ na proto~-
nata citometrija.  

Metodi. Vo periodot od januari 2008 godina do 
oktomvri 2014 godina na Klinikata izvedeni se 
vkupno 156 transplantacii na HMK. Vo 368 pri-
meroci od periferna krv od pacienti i zdravi 
donori i vo 212 primeroci dobieni od produk-
tite na afereza odreden e brojot na CD 34 pozi-
tivnite kletki. Enumeracijata be{e izvedena 
so pomo{ na proto~en citometar BD-Biosciences 
(BD)-FACS-Canto II, so primena na protokolot na 
International Society of Hematotherapy and Graft Engi-

neering (ISHAGE) koj se bazira na dve platformi, 
modificiran spored preporakite na LeukemiaNet, 

WP9 od 2004 godina. 

Rezultati. Prose~nite vrednosti na CD34+ klet-
ki na denot na harvestracija iznesuvaa 12,5 mikroL 
(rang7-17), a kaj sekoj pacient infundirani bea 
dobieni prose~no 2.48 CD34+x 106/kg/telesna te-
`ina (rang 0.1-6.3) . 

Zaklu~ok. Na{ite rezultati potvrdija deka pri-
menetiot protokol za enumeracija na CD34+ 

 
____________ 
 
Korespondencija i reprint do: Irina Panovska-Stavridis, 

JZU Univerzitetska klinika za hematologija, „Vodwanska" 17, 1000 

Skopje; Tel.: 02 3147782; Mob.: 070 22 10 89; E-mail: dr_irina@yahoo.com 
 

kletki ovozmo`uva to~na, precizna i brza enu-
meracija na CD34+ kletkite i sigurno sprove-
duvawe na procedurata na transplantacija.  
 
Klu~ni zborovi: hematopoetski mati~ni kletki 
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Abstract 
  

Introduction. Hematopoietic stem cells (HSC) are the 

basic factor for consistent realization of the hemato-

poietic transplantation. Enumeration of CD34+ cells by 

flow cytometry is routinely used by the Transplant center 

to determine the optimal timing for harvest and to eva-

luate the adequacy of the HSC harvest. In this paper we 

present the experience and practice from the Univer-

sity Clinic of Hematology-Skopje with the flow-cyto-

metric CD34 enumeration. 

Methods. In the period from January 2008 to October 

2014 a total of 156 HSC transplantations were performed 

at our Institution. In 386 peripheral blood samples from 

patients and healthy donors and in 212 samples obtained 

from harvest products CD34 positive cells were assessed. 

Enumeration was performed with BD-Biosciences (BD)-

FACS-Canto II flow-cytometer by using International 

Society of Hematotherapy and Graft Engineering (ISHAGE), 

a two-platform based protocol modified according to 

the LeukemiaNet, WP9 recommendations from 2004. 

Results. An average of 12.8 CD34 positive cells/microL 

(range 7-17) was obtained at the time of harvesting, and an 

average dose of 2.48 CD34+x 10
6
/kg (range 0.1-6.3) 

was infused in each patient. 

Conclusions. Our results confirmed that our routinely 

used protocol for CD34+ cells enumeration enables 

accurate, precise and fast CD34 quantification and makes 

the practice of hematopoietic transplantation more re-

liable and securer procedure.  
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Voved 
 
Hematopoetskite mati~ni kletki (HMK) se 
prethodnici na site vidovi krvni kletki. Tie 
poteknuvaat od mezodermot, a se sre}avaat vo pe-
rifernata krv i koskenata srcevina. Nosat ogro-
men potencijal za delba, samoobnovuvawe i na-
tamo{na multiliniska diferencijacija. Na svo-
jata povr{ina go eksprimiraat povr{niot kleto-
~en marker CD34 koj ima uloga vo me|ukleto~-
nata adhezija i vo povrzuvaweto na mati~nite 
kletki so ekstrakleto~niot matriks od koske-
nata srcevina. Ovoj marker se detektira kaj 3% 
od kletkite vo koskenata srcevina i gi defini-
ra tie kletki kako hematopeotski mati~ni klet-
ki. Vo perifernata krv se sre}ava mnogu pomal 
procent na CD34+ kletki (<5mikro/l CD34+) [1-3]. 
HMK se klu~niot faktor pri realizacijata na 
transplantacijata od koi zavisi multiliniskiot 
engraftment i pozitivniot ishod od intervenci-
jata. Od niv zavisi dolgoro~nata rekonstruk-
cija, odnosno oporavuvaweto na multiliniska-
ta hematopoeza kaj pacienti po mieloablativna 
terapija. So sovremnite terapiski protokoli 
i protokoli za mobilizacija mo`e zna~itelno 
da se zgolemat brojot na cirkulira~ki CD34+ 
mati~ni kletki kaj pacientite i zdravite dono-
ri [4-7]. Kvantifikacijata na CD34+ kletki so 
pomo{ na proto~na citometrija se koristi ru-
tinski vo centrite za transplantacija za odre-
duvawe na optimalniot tajming za po~etok na 
harvestracija i so cel da se potvrdi adekvatnos-
ta na harvestot [8,9]. 
Vo ovoj trud se prika`ani iskustvata od enume-
racijata na CD34+ kletki so pomo{ na proto~na 
citometrija na Univerzitetskata klinika za 
hematologija-Skopje. 
 

Materijal i metodi  
 
Proto~nata citometrija na Univerzitetskata 
klinika za hematologija kako rutinska dijagnos-
ti~ka postapka e vovedena 2008 godina. Vo pe-
riodot od januari 2008 godina do oktomvri 2014 
na Klinikata se izvedeni 117 avtologni i 39 
alogeni transplantacii na HMK. 
Enumeracijata na CD34+ kletki e izvedena vo 
368 primeroci od periferna krv dobieni so ve-
nepunkcija i vo 212 primeroci od produktite na 
afereza. Analiziranite primeroci bea skladira-
ni na konstantna temperatura od 4

o
C i komplet-

nata obrabotka na primerokot se izveduva{e 
vo rok od 12 ~asa, so cel da se svede na minimum 

vlijanieto na temperaturata vrz stabilnosta na 
CD34 antigenot [10]. 
Analizite se izvedeni so pomo{ na proto~en 
citometar BD-Biosciences (BD)-FACS-Canto II, spo-
red protokolot na International Society of Hemato-

therapy and Graft Engineering (ISHAGE) koj go modi-
ficiravme spored preporakite na LeukemiaNet, 

WP9 od 2004 god. Sekoj primerok e analiziran 
so ISHAGE analiti~kiot sistem koj se bazira na 
dve platformi, odnosno apsolutniot broj na 
CD34+ kletki se dobiva preku korelacija na re-
zultati dobieni so proto~en citometar so vred-
nostite na leukocitite vo primerokot dobieni 
od avtomatiziran hematolo{ki broja~ [10-12]. 

Sekoj primerok be{e obraboten spored standar-
den protokol za rabota prepora~an od European 

Group of Immunological Markers for Leukemias (EGIL) i 
International Society of Hematotherapy and Graft 

Engineering (ISHAGE) [11,13,14]. Primerocite se 
tretiraat so rastvor za lizirawe (Lyzing solution 

BD-Biosciences) na eritrociti. Potoa, primerokot 
se inkubira so soodvetni antitela vo tek na 20 
min. na sobna temperatura. Koristime komer-
cijalni direktno konjugirani CD34PE i CD45 FITC 
odbele`ani monoklonalni antitela na proiz-
voditelot BD-Biosciences i orginalni rastvori 
od istiot proizveduva~. Po inkubacijata prime-
rokot se mie so PBS/BSA dva pati, pa se rastvora 
(resupspendira) so 0,5 ml izoton rastvor i se 
akviriraat podatocite so proto~en citometar. 
Akviriranite podatoci proto~niot citometar 
gi prezentira vo soodvetni histogrami. Bidej}i 
CD34+ kletki se retki nastani vo perifernata 
krv treba najmalku 75000 CD45 + i minimum 100 
CD34+ nastani da bidat akvirirani. Enumeracija-
ta na CD34+ kletki se izveduva vo dve epruveti 
i se koristi srednata vrednost na CD34+ i CD34+ 
kletki od dvete epruveti [11,14].  
Akviriranite podatoci gi analizirame spored 
ISHAGE gejting strategija, koja go koristi faktot 
deka blastnite kletki mo`e da se identifiku-
vaat preku nivnata slaba ekspresija na CD 45 an-
tigenot i inivniot nizok stepen na granularnost- 
re~isi nemaat granuli (nizok SSC) [12,15]. Vo 
na{ata standardna rutinska procedura na ana-
lizirawe na primerocite nie, spored prepora-
kite od 2004 god na LeukemiaNet, WP9, dodavame 
u{te 2 porti [12]. So prvata porta gi izdvojuva-
me samo intaknite poedine~ni kletki, odnosno 
gi isklu~ivame od natamo{nite kalkulacii  spo-
enite po dve ili pove}e kletki, a so vtorata 
porta gi opfa}ame samo vijabilnite kletki vrz 
osnova na nivnata ekspresija na vijabilnata boja 
AAD-7. Na{ata procedura e prika`ana na slika 1. 
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A) Prva porta                  B) Vtora porta            V) Treta porta 

 

      
                    G) ^etvrta porta  E) Petta porta                                 F) generi~na limfoblastoidna regija 

 

 

Sl. 1. Prikaz na analiza na akviriranite podatoci pri procesot na CD34 enumeracija (modifikacija na ISHAGE 
spored LeukemiaNet, WP9). So prvata porta (A) gi izdvojuvame samo intaktnite poedine~ni kletki (singlets), 
odnosno gi isklu~uvame od ponatamo{nite kalkulacii spoenite po dve ili pove}e kletki, a so vtorata (B) porta 
gi opfa}ame samo vijabilni leukociti (viable leukocytes) vrz osnova na nivnata ekspresija na vijabilnata boja 
AAD-7. Tretata (V) porta gi opfa}a site vijabilni poedine~ni leukociti vrz osnova na ekspresija na CD45  
antigenot na nivnata povr{ina. Posledovatelno na ova, ~etvrtata (G) porta se postavuva vrz site monojadreni 
(mononuclear) CD34 +kletki, a poslednata (E) porta vrz monojadrenite CD45 + kletki koi silno go eskprimiraat i 
CD34 antigenot. Vo posledniot histogram se potvrduva deka izdvoenite kletki (nastani) so prethodnata porta se 
sovpa|aat so generi~kata limfoblastoidna regija.  

So slednata, treta porta se opfa}aat site CD 45 
pozitivni nastani, vklu~uvaj}i gi i onie koi 
poka`uvaat mnogu slab pozitivitet, kako i onie 
koi se silno pozitivni. Na ovoj na~in od nata-
mo{nata analiza se isklu~uvaat eritrocitite, 
trombocitite i o{tetenite kletki. Potoa klet-
kite opfateni so ovaa porta se prika`uvaat vo 
nov histogram kade{to na ednata oska se posta-
veni CD34+ nastani nasproti SSC, odnosno gra-
nularnosta na klektite. Se stava nova porta 
okolu site monojadreni kletki (CD34 pozitivni 
i negativni nastani). Vo pettiot histogram se 
prika`uvaat nastanite selektirani so site pret-
hodni porti i se sporeduva CD34 so CD 45 eks-

presijata i se izdvojuvaat so nova porta samo 
CD34 pozitivnite kletki [11,12].  
Apsolutniot broj na CD34 kletki (x10

6
) se pres-

metuva koga apsolutniot leukociten broj (x10
9
) 

se pomno`i so prose~niot broj na CD34 kletki. 
Dobienata vrednost se multiplicira so 1000, a 
potoa sumata se deli so prose~niot broj na CD45+ 
nastani. Kaj prika`aniot slu~aj vo histogramite, 
ako se znae deka apsolutniot leukociten broj 
iznesuva 240,2h109/l, koga }e se presmeta se do-
biva deka se dobieni: 
 
240.2x296x1000/120400=590.5x10

6
/lCD34+kletki 
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Mo`e da se odredi i apsolutniot broj na CD34+ 
kletki vo celiot aferezen produkt, ako prethod-
no dobienata brojka se pomno`i so spakuvaniot 
volumen izrazen vo litri. Vo prika`aniot slu-
~aj iznesuva 0.120 l. Potoa istata vrednost mo-
`e da se podeli so vkupniot broj na kilogrami 
na recipientot (68kg) i da se presmeta kolku 
CD34+ kletki na kg/telesna te`ina se dobieni [12]. 
   
590.5h0.120/68=1.04x10

6
 CD 34 /kg telesna te`ina 

 
So prvata harvestracija dobieni se 1.04x10

6
 CD 

34 /kg. 
 
Rezultati 
 

Vo periodot od januari 2008 godina, od vovedu-
vaweto na proto~nata citometrija na Univer-
zitetskata klinika za hematologija kako rutin-
ska dijagnosti~ka postapka do oktomvri 2014, 
izvedeni se  117 avtologni i 39 alogeni THMK. 
Mobilizacijata na HMK vo perifernata krv pred  
izveduvaweto na procedurata na transplantacija 
kaj alogenite THMK se sproveduva{e samo so 
aplikacija na citokini, a kaj alogenite THMK 
so nekolku razli~ni protokoli koi se navedeni 
na tabela 1. Na tabela 2 se prika`ani srednite 
vrednosti na CD34+na denot na harvestracija vo 
korelacija so protokolot za mobilizacija. Na 
slednata (Tabela 3) tabela se prika`ani srednite 
vrednosti na kletkite harvestrirani po aplika-
cija na razli~ni mobilizacioni protokoli. 

 
Tabela 1. Protokoli za mobilizacija na avtologni MHK 

Dijagnoza G-CSF 
Cyclophosphamide + 

G-CSF 

Vp-16 + 

G-CSF 

DHAP + 

G-CSF 
Ostanati 

Miltipen mielom 20 14 / / 1 
Akutni leukemii 17 / 21 / 3 
Limfoproliferativni 
zaboluvawa 

21 6 / 11 3 

Vkupno 58 20 21 11 7 

 
Tabela 2. Sredni vrednosti na CD34+ kletki na denot na afereza vo 
korelacija so razli~ni mobilizacioni protokoli 

Mobilizacionen 
protokol 

Sredna vrednost na  
CD34+/mikroL 

Interval na dobieni 
vrednosti na 

CD34+/mikroL 

G-CSF 10,8 9-14 
Cyclophosphamide + 

G-CSF 

12,5 10-16 

Vp-16 + G-CSF 13,4 10-17 
DHAP + G-CSF 12,9 10-15 

 
Tabela 3. Sredni vrednosti na sobranite MHK so razli~ni 
moblizacioni protokoli 

Mobilizacionen 
protokol 

Sredna vrednost  
na  sobrani 

CD34+x 106/kg  

Interval na 
sobrani 

CD34+x106/kg 

G-CSF 2,48 0,2-5,4 
Cyclophosphamide + 

G-CSF 

2,36 0,1-6,3 

VP-16 + G-CSF 2,58 1,5-4,8 
DHAP + G-CSF 2,72 1,8-4,0 

 
Diskusija 
 
Denes enumeracijata na CD34+ kletki so pomo{ 
na proto~na citometrija se koristi rutinski 
vo centrite za transplantacija za odreduvawe na 
optimalniot tajming za po~etok na harvestraci-
ja i so cel da se potvrdi adekvatnosta na harves-
tot. Sprotivno na toa, procenata na progeni-
torskite kletki preku studii za spontano for-
mirawe kolonii, iako korelira so nivoto na 
CD34+ kletki, sepak sè pomalku se primenuva 

poradi niskata reproducibilnost, kako i poradi 
dolgoto traewe na postapkata [4-7]. 
Vo razli~nite centri se primenuvaat nekolku 
osnovni metodi za enumeracija na CD34+ kletki: 
Milan/Mullhouse protokolot, ISHAGE metod koj se 
bazira na 2 platformi i ISHAGE metod koj se 
bazira na edna platforma. Iskustvata od lite-
raturata poka`uvaat site tri pristapi se viso-
ko kompatibilni, a dobienite rezultati od enu-
meracijata komparabilni. Poradi toa naj~esto 
sekoj centar izbira platforma za rabota, koja vo 
uslovite {to postojat vo nego e najevtina i naj-
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ednostavna za rabota, a dobienite rezultati se 
potvrduvaat niz klini~kata praktika [8,16-18]. 

Nie go koristime ISHAGE protokolot koj se ba-
zira na dve platformi: proto~en citometar i 
avtomatiziran hematolo{ki broja~. Pristapot 
pretstavuva ~etiri parametarski proto~no-cito-
metriski metod (CD34/CD45 boeweto rasejuva-
weto nanapred (forward scatter FSC) i strani~no 
(side scatter SSC) na svetlosniot zrak). Istiot e 
asociran so multiparametarska gejting (porta) 
strategija. Aposolutniot broj na CD34+ kletki 
se dobiva preku korelacija na rezultati dobieni 
so proto~en citometar so vrednostite na leuko-
citite vo primerokot dobieni od avtomatizi-
ran hematolo{ki broja~ [11]. 
Vo rutinskata analiza ovoj protokol go modi-
ficirame spored preporakite na LeukemiaNet, 

WP9 od 2004 godina [12]. Ovaa modifikacija ni 
ovozmo`uva primarno da gi selektirame poed-
ni~nite vijabilni kletki, so {to se dobiva 
poprecizna presmetka na apsolutniot broj na 
CD34+ kletki. Imeno, pri standardnata ISGAGE 
procedura se kreira posledna porta koja se do-
biva koga kletkite koi gi ispolnuvaa krite-
riumite od site prethodni porti se stavaa vo 
nov histogram kade {to se evaluira preku sood-
nost na goleminata (FSC) i granularnosta na 
kletkite (SSC) dali selektiranite CD34+ kletki 
se sovpa|aat so generi~kata limfoidno-blastna 
regija. Site nastani koi se nadvor od ovaa oblast 
se isklu~uvaat od ponatamo{nite presmetki. 
So primena na na{ata strategija nema potreba od 
ovaa porta, bidej}i rutinskata proverka poka`u-
va deka site prethodno selektirani CD34+ nasta-
ni se sovpa|aat so generi~kata limfoidno-blast-
na regija (Slika 1F) [11,12]. 
Na{ite rezultati poka`uvaat deka kaj 25 pa-
cienti kaj koi e izvedena avtologna transplan-
tacija ne bil mobiliziran optimalen broj na 
CD34+  kletki/kg (Tabela 4). 
 

Tabela 4. Neuspeh vo mobilizacijata na optimalen 
broj na CD34 kletki/kg vo korelacija so mobilizacionata 
strategija  

Mobilizaciski 
protokol 

Broj (%) 

G-CSF 15(18,3) 
Cy-G-CSF 6(30) 
VP-16+ G-CSF 2(9,5) 
DHAP+ G-CSF 2(18,1) 

 
Natamo{nata analiza na ovaa grupa pacienti 
poka`uva deka tie imaat prolongiran engraft-
ment, prosleden so pove}e infektivni i hemora-
gi~ni komplikacii vo sporedba so pacientite kaj 
koi e dobien adkvaten broj na CD34+ so mobili-

zacionite strategii, no nema razlika vo vkupno-
to pre`ivuvawe pome|u ovie dve grupi na pacienti. 
Pri sproveduvaweto na alogenite transplanta-
cii od site zdravi donori e dobien optimalen 
broj na CD34+ kletki nophoden za sigurno spro-
veduvawe na procedurata.  
Na{ite rezultati poka`uvaat deka odreduvawe-
to na vrednostite na CD 34+ kletki vo perifer-
nata krv e esencijalno pred sproveduvaweto na 
harvestracijata. Taa treba da se izvede koga bro-
jot na CD 34+ kletki vo perifernata krv e >10 
kletki/mikroL so cel da se obezbedi adekvatna 
`etva (harvest), odnosno da se dobie produkt na afe-

reza koj }e sodr`i nad 2x10
6
 CD 34+ kletki/kg [2,9]. 

Kvalitetot na graftot (kleto~niot harvest) se 
evaluira preku odreduvawe na apsolutniot broj 
CD 34+ kletki. Ovoj parametar e esencijalen za 

odreduvawe na sodr`inata na mati~ni i proge-
nitorni kletki pri izveduvaweto na transplan-
taciite na HMK. Koli~inata na CD 34+ kletki 
pome|u 2 i 5x10

6
 CD 34 pozitivni kletki na kilo-

gram telesna te`ina na pacientot se poka`a 
deka ovozmo`uva adekvaten engraftment vo kli-
ni~kata praksa, iako poradi nedostatokot na 
standardizacija na esei za nivna enumeracija 
sè u{te poprecizno ne e definirano neohodnoto 

minimalno nivo na CD 34+ kletki za sigurno spro-
veduvawe na procedurite na transplantacija [9,19]. 
Adekvatniot broj na na CD 34+ vo graftot go 
skratuva periodot na engraftment i ja namaluva 
incidencata na infektivnii hemoragi~ni kom-
plikacii kaj transplantiranite pacienti [4-6,19]. 
 
Zaklu~ok  
 
Na{iot metod za enumeracija na CD34+ kletki 
koj se bazira na ISHAGE preporakite nadgraden 
spored preporakite od LeukemiaNet ovozmo`uva 
to~na, precizna i brza enumeracija na CD34+ 
kletki i sigurno sproveduvawe na procedurata 
na transplantacija. Protokolot koj go primenu-
vame nie ovozmo`uva primarno selektirawe na 
poedni~nite vijabilni kletki, so {to se dobi-
vaat poprecizni presmetki na apsolutniot broj 
na CD34+ kletki. Na{ite rezultati poka`uvaat 
deka brojot na CD34+ kletki, a ne promenata vo 
vkupniot broj leukociti ovozmo`uva precizno 
da se odredi najpogodniot moment za po~etok na 
harvestracijata i adekvatnosta na kleto~niot 
harvest. Adekvatniot broj na CD34+ vo graftot 

go skratuva periodot na engraftment i ja nama-
luva incidencata na infektivni i hemoragi~-
ni komplikacii kaj transplantiranite pacienti. 
 
Konflikt na interesi. Ne e deklariran.  
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Apstrakt  
 
Voved. Pokraj preporakite i naporite na Svet-
skata zdravstvena organizacija (SZO) za suzbi-

vawe na morbilite, sè u{te na globalno nivo se 

prisutni epidemii, kako vo zemjite vo razvoj 
taka i vo razvienite zemji.  Celta na ovoj trud 
be{e da se prika`e epidemija na morbili vo 
regionot na Strumica preku analiza na epi-
demiolo{kite, klini~kite i laboratoriskite 
karakteristiki na pacientite so morbili le-
kuvani na Infektivnoto oddelenie pri JZU 
Op{ta bolnica - Strumica. 
Metodi. Bea analizirani vkupno 117 pacienti, 
od koi 103 pacienti so potvrdeni mali sipanici, 
a 14 klini~ki slu~ai. Laboratoriskata dijagnoza 
be{e sprovedena vo Nacionalnata referentna 
laboratorija preku ispituvawe na specifi~ni 
IgM i IgG antitela za morbili so Elisa test.  

Rezultati. Od septemvri 2010 godina do maj 2011 
godina bea lekuvani vkupno 117 pacienti zabole-
ni od mali sipanici. Zabolenite bea na vozrast 
od 2 meseci do 49 godini. Najzastapena vozrasna 
grupa bea deca do 4-godi{na vozrast - vkupno 49 
(42%), od koi 22 deca pomali od 1 godina. Spored 
nacionalnosta, 86(73,5%) bea Turci i Romi, a 
31(26,5%) Makedonci. Bea hospitalizirani 76 
(65%) od vkupniot broj potvrdeni i klini~ki 
slu~ai na mali sipanici. Ostanatite 41(35%) 
bea tretirani ambulantski so doma{no lekuvawe. 
Komplikacii bea registrirani kaj 32(27,35%) 
od site registrirani slu~ai, i toa 17 slu~ai na 
bronhopnevmonija, 15 slu~ai na enteritis i 5 
slu~ai na otitis. Od site slu~ai na bronhopnev-
monija, 64,7% bea deca na vozrast pod 4 godini. 
Srednoto vremetraewe na hospitalizacijata 
be{e 9,5 denovi. Zaboluvaweto be{e laboratoris-
ki potvrdeno kaj 24 od 29 testirani serumi. 
 
____________ 
 
Korespondencija i reprint do: Liqa Maninska, JZU Op{ta 
bolnica-Strumica, R. Makedonija; E-mail: lilemaninska@yahoo.com 

 

Podatoci za vakcinalniot status bea dobieni 
za 105 (90%) slu~ai. Od licata so proveren 
vakcinalen status najgolem del (88,6%) bea 
nevakcinirani. Terapijata be{e simptomatska. 
Slu~aite so komplikacii bea tretirani so an-
tibiotici od grupata na cefalosporini i mak-
rolidi. Ne be{e registriran smrten slu~aj. 
Zaklu~ok. Vozrasnata grupa do 4 godini e pod 
najgolem rizik za razvivawe komplikacii od 
mali sipanici. Od licata so proveren vakcina-
len status najgolem del bea nevakcinirani. Neop-
hodno e da se obezbedi sekoe dete koe podle`i na 
zadol`itelna vakcinacija da bide vakcinirano i 
revakcinirano. Potreben e aktiven nadzor i spro-
veduvawe na dopolnitelna imunizacija na nevak-
ciniranite i nepotpolno vakciniranite lica. 
 

Klu~ni zborovi: morbili, epidemija, klini~ki 

karakteristiki, komplikacii, vakcina  
___________________________________________ 
 
Abstract  

 

Introduction. Despite the efforts and recommendations 

of the World Health Organization (WHO) for the eradi-

cation of measles, there are still epidemics on a global 

level, both in developing and in developed countries. 

The aim of this study was to present the measles epi-

demics in the Strumica region through analysis of epi-

demiological, clinical and laboratory characteristics of 

patients with measles treated at the Infectious depart-

ment of PHI General Hospital in Strumica. 

Methods. A total of 117 treated patients, of whom 103 

were patients with confirmed cases of measles and 14 

clinical cases. The laboratory diagnosis was performed at 

the National Reference Laboratory by analysis of specific 

IgM and IgG antibodies to measles with the Elisa test. 

Results. From September 2010 to May 2011, a total of 

117 patients suffering from measles were treated. The 

infected were at the age of 2 months to 49 years. The most 

common age group was children under 4 years of age, 

a total of 49 (42%), including 22 children younger than 1 

year. By nationality there were 86 (73.5%) Turks and 
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Roma and 31 (26.5%) were Macedonians. 76 (65%) of 

the total number of confirmed clinical cases of measles 

were hospitalized. The remaining 41 (35%) were treated as 

outpatients, with home treatment. Complications were 

recorded in 32 (27.35%) of all registered cases and 17 

cases of bronchopneumonia, 15 cases of enteritis and 5 

cases of otitis. Of all cases of bronchopneumonia 64.7% 

were children under the age of 4. The hospitalization 

lasted 9.5 days on average. The disease was laboratory 

confirmed in 24 of 29 tested sera. Vaccination status 

data was obtained for 105 (90%) cases. From the persons 

with checked vaccine status, the majority (88.6%) were 

unvaccinated. The therapy was symptomatic. The cases 

with complications were treated with antibiotics from the 

group of cephalosporins and macrolides. Death case has 

not been registered. 

Conclusions. The age group of 4 is at greatest risk for 

developing complications from the smallpox (64.7% of all 

cases of bronchopneumonia were observed in this age 

group). From the persons with checked vaccine status, 

the majority (88.6%) were unvaccinated. It is necessary to 

ensure high coverage of vaccine and revaccination of 

any child who is subject to mandatory vaccination. An 

active supervision and implementation of supplementary 

immunization of unvaccinated or incompletely vaccinated 

persons is necessary. 

 

Keywords: measles, epidemics, clinical features, 

complications, vaccine 

___________________________________________ 
 
Voved 
 
Malite sipanici se akutno visokokontagiozno 
virusno zaboluvawe koe mo`e da predizvika epi-
demii. Pred voveduvaweto na vakcinacijata pro-
tiv mali sipanici, sekoja godina milioni deca 
niz svetot zaboluvaa i umiraa [1].  
Prevencijata na mali sipanici vo Makedonija 
po pat na vakcinacija e zapo~nata vo 1972 godina, 
so voveduvaweto na zadol`itelna vakcinacija so 
monovalentna vakcina protiv mali sipanici na 
13-mese~na vozrast. Vo 1983 godina monovalent-
nata vakcina protiv mali sipanici e zameneta so 
trivalentna MRP (morbili, rubeola, parotitis) 
vakcina, koja isto taka se administrira na voz-
rast od 13 meseci. Vo 1987 godina, vo redovniot 
kalendar za imunizacija se voveduva revakcinaci-
ja protiv mali sipanici so monovalentna vak-
cina na 7-godi{na vozrast. Vo 1997 godina, revak-
cinacijata so monovalentna vakcina protiv mali 
sipanici na 7-godi{na vozrast se zamenuva so 
trivalentna MRP vakcina [1]  (Slika 1). 

 
            Sl 1. Broj na slu~ai od mali sipanici vo Makedonija za period 1968-2012 godina 

                            Prevencija na mali sipanici vo Makedonija po pat na vakcinacija 

 
Vo zemjite od evropskiot region se koristi `iva 
vakcina protiv mali sipanici, a pove}eto zemji 
imaat Kalendar za imunizacija koj{to predvidu-
va davawe na dve dozi vakcina, pri {to se ko-
risti trivalentna MRP vakcina [2].   
No, i pokraj voveduvaweto na vakcinacijata, mor-
biditetot vo razli~ni zemji vo evropskiot re-
gion i globalno zna~itelno varira zavisno od 

opfatot so vakcina [3]. Pred voveduvaweto na 

zadol`itelnata vakcinacija, morbiditetot od 
mali sipanici vo Makedonija bil zna~aen, taka 

{to vo 1967 godina iznesuval re~isi 600 zaboleni 
na 100.000 `iteli i se odr`uval na visoko nivo sè 
do voveduvaweto na vakcinata kako zadol`itelna 
vo 1972 godina, po {to morbiditetot opa|a [1]. 
Po~nuvaj}i od 1991 godina, morbiditetot vo Ma-
kedonija zna~itelno se namaluva i so isklu~ok 
na epidemiskite godini 1993 (128,6/100.000) i 
1996 (54,5/100.000), e konstantno pod 20 slu~ai 
na 100.000 `iteli. Vo slednite godini morbidi-
tetot od mali sipanici iznesuva pomalku od 1 
slu~aj na 100.000 `iteli. 
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Vo epidemiskata 2010 godina morbiditetot e 
10,63/100.000, a vo 2011 godina 34,01/100.000 [1].   
Vakcinalniot opfat vo Makedonija od 2000 go-
dina se odr`uva na visoko nivo (90-95%), so dve 
dozi vakcini protiv mali sipanici [4]. Isklu~ok 
se 2001 i 2006 godina koga e registriran opfat 
od 92,2%, odnosno 93,9%. Epidemii se javuvaat 
vo podolg me|uepidemiski interval (pove}e od 
5 godini) [1].  
No i pokraj lesno dostapnata i efikasna vakcina, 

globalno morbilite sè u{te se javuvaat vo epide-

miska forma i ostanuvaat vode~ka pri~ina za smrt-
nost kaj decata poradi kompikaciite od bolesta.  
Cel na studijata e da se prika`e epidemija na 
morbili vo regionot na Strumica preku analiza 
na epidemiolo{kite, klini~kite i laboratoris-
kite karakteristiki na pacientite so morbili 
lekuvani na Infektivnoto oddelenie pri JZU 
Op{ta bolnica - Strumica.  
 
Materijal i metodi 
 
Bea analizirani vkupno 117 pacienti, od koi 
103 so potvrdeni mali sipanici, a 14 bea vero-
jatni (klini~ki) slu~ai. 
Potvrden slu~aj na morbili be{e definiran ili 
kako slu~aj koj be{e laboratoriski potvrden 
(so detekcija na IgM ATT protiv virusot na 
morbili) ili kako slu~aj koj{to ja ispolnuva 
klini~kata definicija i be{e epidemiolo{ki 
povrzan so laboratoriskite slu~ai. 
Klini~ka definicija na slu~aj pretstavuva{e 
klini~ka slika kompatibilna so mali sipanici, 
t.e generaliziran makulopapulozen isip koj trae 
pove}e od tri dena i temperatura povisoka od 

380 C, kako i eden ili pove}e od slednite sim-

ptomi: ka{lica, sekret od nos, damki i konjunk-
tivitis. Verojaten slu~aj be{e definiran kako 
klini~ki kompatibilen slu~aj. 
Laboratoriskata dijagnoza be{e sprovedena vo 
Nacionalnata referentna laboratorija preku 
ispituvawe na specifi~ni IgM i IgG antitela 
za morbili so Elisa test.  
 
Rezultati 
 
Od septemvri 2010 godina do maj 2011 godina, 
bea lekuvani vkupno 117 pacienti zaboleni od 
mali sipanici.  
Vo 2010 godina registrirani bea 89 slu~ai pri 
{to po meseci najgolem broj zaboleni bea regist-
rirani vo noemvri i dekemvri so pik na epi-
demijata vo 47-48 nedela. Vo 2011 godina bea re-
gistrirani 28 slu~ai na morbili (Slika 2).  Zabo-
lenite bea na vozrast od 2 meseci do 49 godini.   

Najzastapena vozrasna grupa bea deca do 4-go-
di{na vozrast, vkupno 49 (42%), od koi  22 deca 
bea pomali od 1 godina (slika 3). 
 

 
Sl. 2.  Дистрибуција на болеста по месеци во 2010/2011 

година 

Sl. 3.  Дистрибуција на болеста по возраст 

 

Spored pol 66 (56%) bea ma{ki, a 51 (44%) `en-
ski. Spored nacionalnost, pove}e od polovina 
bea Turci i Romi, 86 (73,5%), a 31 (26,5%) bea 

Makedonci. Бea hospitalizirani 76 (65%) od 

vkupniot broj potvrdeni i klini~ki slu~ai na 
mali sipanici. Ostanatite 41(35%) bea tretira-
ni ambulantski, so doma{no lekuvawe. Od vkup-
niot broj hospitalizirani, eden del bea zadr-
`ani na bolni~ko lekuvawe poradi pojava na 
komplikacii, dodeka ostanatite bea zadr`ani 
poradi pote{ka klini~ka slika na zaboluva-
weto. Vo laboratoriskite naodi, poka~eni vred-
nosti na leukocitite ima{e kaj 70 pacienti, 
poka~eni vrednosti na sedimentacijata (SE) kaj 
37, ALT kaj 60, AST kaj 43, LDH kaj 12 i proteinu-
rija kaj 6 pacienti (Tabela 1). Komplikacii bea 
registrirani kaj 32(27,35%) od site slu~ai, i 
toa 17 slu~ai na bronhopnevmonija, 15 slu~ai 
na enteritis i 5 slu~ai na otitis. Na najgolem 
rizik za pojava na komplikacii bea izlo`eni 
decata pomali od 4 godini. Od site slu~ai na bron-
hopnevmonija, 64,7% bea kaj deca na vozrast pod 
4 godini. Na rendgenografija alveolaren tip na 
infiltrat ima{e kaj 9 pacienti, kaj 6 pacien-
ti intersticijalna infiltracija, a kaj 2 pacien-
ta me{ana infiltracija. Sredno vremetraewe 
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na hospitalizacijata be{e 9,5 denovi. Zaboluva-
weto be{e laboratoriski potvrdeno kaj 24 od 29 
serumi. Podatoci za vakcinalniot status bea 
dobieni za 105 (90%) slu~ai, dodeka za 12 lica 
10% ne bea dobieni informacii za vakcinalniot 
status. Od licata so proveren vakcinalen status, 
najgolem del (88,6%) bea nevakcinirani. So dve 
dozi vakcina bea vakcinirani 2,9%, a so edna doza 
na MRP vakcina 8,6%. So ogled na toa {to nema 
specifi~na antivirusna terapija za morbili, te-
rapijata be{e simptomatska vklu~uvaj}i hidrata-
cija i antipiretici. Slu~aite so komplikacii 
bea tretirani so antibiotici od grupata cefalo-
sporini i makrolidi. Smrten slu~aj ne be{e 
registriran. 
 
Табела 1. Лабораториски параметри 

Лабораториски параметри  проценти 

Poka~eni vrednosi na Le >9х109/l 70/117 59,83% 
Poka~uvawe na СЕ>20 mm/h 37/117 31,62% 
Poka~uvawe na ЦРП 10-80 mg/l 71/117 60,68% 
Poka~uvawe na АЛТ>40 U/L 60/117 51,26% 
Poka~uvawe na АСТ>35 U/L 43/117 36,75% 
Poka~uvawe na ЛДХ >600 U/L 12/117 10,26% 
Proteinurija 6/117 5,13% 
Antimorbili IgM-pozitivni  24/29 82,8% 

CRP-C reaktiven protein, ALT-alanin 
aminotransferaza, AST aspartat aminotransferaza, 
LDH-laktat dehidrogenaza 

 
Diskusija  
 
Malite sipanici (morbili) se edno od najserioz-
nite zaboluvawa kaj decata, koe e prisutno vo 
celiot svet. Serioznosta se dol`i na faktot 
deka kaj ova zaboluvawe ~esti se komplikaciite 
koi ponekoga{ mo`e da zavr{at i fatalno [5,6]. 
Pred voveduvaweto na vakcinacijata protiv mali 
sipanici, sekoja godina zaboluvaa i umiraa mi-
lioni deca niz svetot. Spored procenite na SZO 
vo 1960 godina na svetsko nivo bile registrirani 
135 milioni slu~ai na mali sipanici, so 8 mi-
lioni smrtni slu~ai povrzani so ova zaboluvawe 
[1]. Vo 1980 godina registrirana e smrtnost od 
2,6 milioni {irum svetot [7,8].  
So voveduvaweto na vakcinacijata brojot na 
registrirani slu~ai na morbili zna~ajno e na-
malen. Taka, vo periodot 2000-2008 godina, glo-
balno, smrtnosta od morbili se namaluva za 78%, 
od 733.000 vo  2000  na 164.000  vo 2008 godina [6].  
No, i pokraj lesno dostapnata i efikasna vak-
cina, malite sipanici ostanuvaat edna od glavni-
te pri~ini za visok morbiditet i mortalitet 
kaj decata vo svetot, kako vo  razvienite zemji, 
taka i vo zemjite vo razvoj. Poradi toa od strana 
na SZO se napraveni mnogu napori me|u koi: 
donesen e Globalen strate{ki plan za mali si-
panici 2001-2005 [9]. Vo 2005 godina izdaden e 

Strate{kiot plan za evropskiot region za perio-
dot 2005-2010 godina [10]. Vo noemvri 2010 godina 
na 60-ta sesija na Regionalniot komitet na SZO 
za evropskiot region zacrtanata cel za elimina-
cija na morbilite e pomestena od 2010 na 2015 go-
dina [11]. Vo 2012 godina be{e donesen nov stra-
te{ki plan za periodot 2012-2020 godina [12]. Vo 
ovoj plan se vklu~eni novi globalni celi me|u koi 
postignuvawe eliminacija na morbili i rubeola 
vo najmalku pet regionalni edinici na SZO [13].  
No, i pokraj naporite na SZO za eliminacija, 

morbilite sè u{te se javuvaat vo epidemiska for-

ma i ostanuvaat vode~ka pri~ina za smrtnost 
kaj decata. Na toa uka`uvaat i objavenite po-
datoci za prisutnosta na morbilite vo zemjite 
od evropskiot region [14], no i na globalno nivo.  
Vo 2010 godina epidemii na morbili so razli~en 
broj zaboleni se registrirani vo pogolem broj 
zemji od Evropa. Pritoa, vo Bugarija se regist-
rirani 22.006 slu~ai [15], a vo Francija 5.019. 
Ponatamu, vo 2011 godina najmnogu registrirani 
slu~ai se zabele`ani vo Francija 15.214, vo Ita-
lija 5.179, vo Romanija 4.417, vo [panija 3.507 [13]. 
Vo 2012 godina vo regionot na Evropa bile regist-
rirani 27.134 slu~ai na morbili, od koi najmnogu 
vo Ukraina (11.086), Romanija (2.447), Velika Bri-

tanija (1.093 slu~ai) [13]. Istata godina na glo-
balno nivo se registrirani 122.000 smrtni slu~ai.   
Vo 2013 godina vo Evropa bile registrirani 
31.520 slu~ai na morbili, so toa {to najmnogu 
imalo vo Gruzija (7.830), vo Ukraina (3.308), vo 
Germanija (1.773), vo Italija (2.216) [16]. 
Od ova mo`e da se konstatira deka morbilite sè 

u{te se aktuelna bolest i se javuvaat vo epide-
miska forma. Edna od glavnite pre~ki za postig-
nuvawe na eliminacionite celi na SZO globalno 
i vo Evropa e niskata vakcinalna pokrienost [17]. 
Vo Makedonija vo izminatite 20 godini mali 
sipanici se registriraat glavno kako poedineчni 
slu~ai, a epidemii so mnogu pomal broj zaboleni 
se registrirani vo 1993 i 1996. Pritoa, vo ovoj 
period imaшe i godini koga voop{to ne e regist-
riran  slu~aj na zabolen od morbili.  
Vo epidemijata na mali sipanici vo 2010/2011 

godina vo Makedonija[18] bea prijaveni vkupno 

911 slu~ai na zaboleni od mali sipanici, od koi 
vo Strumica bea prijaveni 117. Spored geog-
rafskata distribucija, zabolenite od mali sipa-
nici koi bea lekuvani na Oddelenieto za infek-
tivni bolesti pri JZU Op{ta bolnica-Stru-
mica bea registrirani zaboleni od 19 naseleni 
mesta, vklu~uvaj}i go i gradot Strumica.  
 
Zaklu~ok  
 
Vozrasnata grupa do 4 godini e pod najgolem ri- 
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zik za razvivawe komplikacii od malite sipa-
nici, kako i pripadniciте na romsko-turskata 
nacionalnost.   
Od licata so proveren vakcinalen status najgo-
lem procent bea nevakcinirani. Zatoa, neophod-
no e da se obezbedi vakcinirawe i revakcinirawe 
na sekoe dete koe podle`i na zadol`itelna vak-
cinacija spored planot na aktivnosti za eli-
minacija na morbili: dostignuvawe i odr`uvawe na 
visok opfat na vakcinacija (preku 95%) na sekoe 
dete koe podle`i na zadol`itelna vakcinacija.   
Pritoa, za postignuvawe na eliminacionite ce-
li na malite sipanici zna~ajno e sekoe dete koe 
zakonski podle`i na zadol`itelna vakcinacija, 
da bide kompletno vakcinirano. Нe treba da se 
dozvoli vo koe bilo mesto, op{tina ili sredina, 
da postoi grupa na deca koja ne e vakcinirana, 
odnosno da postoi ranliva populacija, bidej}i 
i pokraj povolnata sostojba so malite sipanici 
vo zemjata, sepak zaboluvaweto mo`e da bide 
doneseno od nadvor. Posebno vnimanie treba im 
da se posveti na te{ko dostapnite populacioni 
grupi (Romi, begalci, privremeno raseleni lica, 
naselenie vo te{ko dostapni mesta i sli~no).  
Visokiot morbiditet kaj grupata deca pod edno-
godi{na vozrast, uka`uva na va`nosta od priori-
tetno, brzo i efikasno sproveduvawe na merkata 
za dopolnitelna vakcinacija kaj decata na vozrast 
od {est do 12 meseci.  
 
Konflikt na interesi. Ne e deklariran.  
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Abstract 

 

McCune-Albright syndrome (MAS) is classically defined 

by the clinical triad of café-au-lait skin spots, poly/mono-

stotic fibrous dysplasia (FD) of bone and precocious 

puberty. However, MAS is an extremely heterogeneous 

disease and numbers of atypical and partial forms exist 

beyond the classic MAS. Growth hormone (GH) excess 

has been reported as a common manifestation in MAS.  

Polyostotic fibrous dysplasia is reported to be more co-

mmon in MAS, with involvement of the craniofacial (CF) 

region in over 90% of the cases. Involvement of the CF 

bones with FD often results in overgrowth and asymmetry 

of  bone and hence recognition of GH excess might be 

unrecognized. Moreover, morbidity related to FD is more 

common in patients with GH excess. Medical treatment 

using a somatostatin analog or dopamine agonist is often 

the only option in patients with MAS and acromegaly, 

because surgery is not possible due to the massive thicke-

ning of the CF with FD. 

We report an atypical case of MAS in a 35-year-old male 

patient showing  PFD with severe involvement of the 

base of the skull, along with acromegaly. 

 

Keywords: acromegaly, McCune-Albright syndrome, 

fibrous dysplasia 

___________________________________________ 

Apstrakt 
 

McCune-Albright sidromot (MAS) e klasi~no defi-
niran kako klini~ka trijada sostavena od café-

au-lait ko`ni promeni, poli/-monoostoti~na fib-
rozna displazija (FD) i predvremen pubertet. 
Me|utoa, MAS e ekstremno heterogena bolest, 
i pokraj klasi~nata forma postojat atipi~ni 
i parcijalni formi na MAS. Prekumerno la- 
  
 
________________________ 
Correspondence to:       Gordana Pemovska, University Clinic of endo-

crinology, diabetes and metabolic disorders, "Vodnjanska". 17, 1000 Skopje, 

R. Macedonia; Phone: 00 389 2 31 47 252; E-mail: gpemovska@hotmail.com 
 

~ewe na hormonot na rast (HR) e edna do ~es-
tite manifestacii na  MAS.  
Poliostoti~nata fibrozna displazija (PFD) e 
~esta vo sklop na MAS, so involviranost na 
kraniofacijalnite koski (KF) vo pove}e od 90% 
od slu~aite. Fibroznata displazija na KF koski 
naj~esto doveduva do prekumeren rast i asimetri-
ja na koskite, zaradi {to ekscesot na HR mo`e 
da ostane neprepoznaen. Osven toa, morbiditetot 
povrzan so FD e po~est kaj pacientite so eksces 
na HR. Zaradi masivno zadebeluvawe na KF koski 
so FD, operativniot tretman ~esto e nevozmo`en 
i medikamentozniot tretman so somatostatinski 
analozi i dopaminski agonisti ostanuva edinstve-
na opcija za lekuvawe na pacientite so MAS i 
akromegalija. 
Prika`uvame slu~aj na MAS kaj 35-godi{en ma` 
so PFD so zna~ajna involviranost na bazata na 
kraniumot i akromegalija. 
 
Klu~ni zborovi: akromegalija, McCune Albright 

sindrom, fibrozna displazija 
___________________________________________ 

Introduction 

 

McCune-Albright syndrome (MAS) was first defined 

by the triad of polyostotic fibrous dysplasia (PFD), café-

au-lait skin macules and precocious puberty [1]. Howe-

ver, multiple autonomous hyperfunctioning endocrino-

pathies could be encountered in MAS [2-10,16]. Most 

studies report that polyostotic fibrous dysplasia (PFD) 

and cafe-au-lait macules are invariably present. Nowa-

days MAS is recognized as an extremely heterogeneous 

disease, with a number of atypical and partial forms 

existing beyond the classic MAS [3,6]. 

Most investigations have revealed that association of 

MAS with acromegaly is common [2,8]. Acromegaly in 

MAS has distinct clinical phenotype characterized by 

earlier occurrence of the disease, prolactin cosecretion, 

small or absent pituitary tumors and a variable response to 

the treatment with dopamine and somatostatin analogs 

[8]. Also, it has been reported that morbidity related to 

FD in the skull base bones is more common in patients 
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with GH excess [8]. Therefore, early detection and treat-

ment of acromegaly in MAS is important. 

Because of the rarity of this syndrome and the paucity 

of knowledge of this association we report an atypical 

case of MAS in a 35-year-old male patient presenting with 

PFD with severe involvement of the craniofacial region, 

along with acromegaly. Short review summarizes the clini-

cal manifestations, diagnosis and treatment of the disease. 

 

Case report 
 

In January 2005, a 35-year-old man presented to our En-

docrinology Department with symptoms of loss of libido, 

progressive growth of his hands and feet and coarsening 

of his facial features. He started to experience the above-

mentioned complaints four years ago. For the last two years 

he was having a diffuse headache, excessive sweating 

and visual problems (blurred and double vision). Addi-

tionally, he had sense of numbness in his hands which 

disrupted his sleep. 

He had a history of walking difficulties and pain in the 

extremities at the age of 12 years. The diagnosis of PFD 

was established by skeletal radiography and bone scan. 

On physical examination the patient had facial asymmet-

ry with coarse features, acral enlargement and abbre-

viation of the left extremity (1cm).  

Excessive GH secretion was diagnosed, as the high se-

rum GH levels failed to decrease after an oral glucose 

tolerance test (Table 1). The biochemical laboratory was 

also notable for elevated prolactin, IGF-I and IGFBP-3 

findings were consistent with secondary hypogonadism 

(Table 2). MRI and CT of the brain were conducted. 

Pituitary macroadenoma (Figure 1) and FD of the base 

of the skull were revealed. Skeletal radiographs showed 

multiple lesions in the femur and tibia (Figure 2). Du-

ring the follow-up period of several years serial bone 

scans were done. The scans showed progressive multiple 

hot spots with uptake at the skull, facial bone, ribs, femur 

and tibia (Figure 3). Bone markers were elevated. Alto-

gether these findings were consistent with active FD. 

We made a diagnosis of MAS based on the clinical, 

biochemical and imaging data.  

 

Table 1. Oral Glucose Tolerance Test 

Minutes (min) 
Blood glucose 

(mmol/L) 

Growth 

Hormone 

(ng/ml) 

0’ 4.7 16.6 

30’ 8.6 15.8 

60’ 5.7 15.8 

90' 4.4 14.1 

120’ 7.1 14.7 

 
Table 2. Hormon profile of the Patient 

Variable Result Normal range 

GH 16.6 <10 ng/ml 

IGF-1 >1100 100-494 ng/ml 

IGF-BP 9800 1730- 5590 ng/ml 

Prolactin 470 2.7-16.9 ng/ml 

LH 1.81 0.8-6.0 mU/ml 

FSH 1.56 1.6-12 mU/ml 

TSH 0.914 0.27-4.2 mU/L 

fT4 10.46 8.4-17.5  pmol/ L 

Testosteron 3.37 5,2-22.9 nmol/L 

GH-growth hormone; IGF-1-insulin like growth factor-1; 

IGF-BP-insulin like growth factor binding protein; LH-

luteinizing hormone; FSH-follicle-stimulating hormone; 

TSH–thyroid stimulating hormone; fT4–free thyroxin  

 

 
           Fig. 1. Coronal and sagital image of a sellar MRI of the brain demonstrates pituitary macroadenoma  

           (40x30x35mm). A mixed cystic-solid mass is depicted within the pituitary fossa. There is evidence of the  

           optic chiasm compression with right cavernous sinus involvement 
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Fig. 2. Radiograph of right femur showed lytic lesions in the trochanteric area and neck of the femur 

 

 
Fig. 3. Bone scan revealed abnormal areas of radiotracer uptake involving the skull facial bones, multiple ribs, femurs and tibias 

 

Octreotrid treatment was initiated in the patient and sub-

stitution therapy with testosterone was included. Because 

he had complaints of bone pain, therapy with oral bisphos-

phonate-alendronic acid was started. Within 4 months of 

the diagnosis subtotal removal of the tumor was done, via 

transsphenoidal approach. The tumor cells stained as eosi-

nophilic. The follow-up laboratory analyses demonstra-

ted persistent activity of acromegaly (elevated GH=8.7 

ng/ml and IGF-1>470 ng/ml). Patient underwent radiation 

therapy. After an external irradiation, a treatment with 

dopamine agonist-bromocriptin was conducted. One year 

later the patient had paralysis of the oculomotory nerve 

and visual impairment. CT of the head revealed a large 

osteoma in the frontal region (Figure 4). The patient un-

derwent transfrontal surgical decompression. Biopsy  

 
Fig. 4. Brain CT scan revealed craniofacial fibrous dysplasia 

with obliteration of paranasal sinuses. Mixed sclerotic-lytic 

bony mass involving right frontal and parietal bone is notable 
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specimen had histopathological confirmation of osteoma 

with compression of the optic nerve. After 4 years bioche-

mical remission of acromegaly ensued. 

 

Discussion 

 

MAS is classically diagnosed by the presence of at least two 

of the three following clinical presentations: poly/mono-

stotic fibrous dysplasia, café-au-lait skin spots, and go-

nadotropin-independent precocious puberty [1]. It is a 

rare disease with an estimated prevalence of between 

1/100,000 and 1/1,000,000. 

MAS is characterized by excessive and autonomous func-

tion of various endocrine glands and non-endocrine 

tissue. Thus, in addition to precocious puberty, other 

hyper-functioning endocrinopathies may also occur inclu- 

ding hyperthyroidism, growth hormone excess, Cushing 

syndrome and renal phosphate wasting [2-10,16]. Most 

studies report that polyostotic fibrous dysplasia (PFD) 

and cafe-au-lait macules are invariably present. However, 

nowadays MAS is recognized as an extremely heteroge-

neous disease, with a number of atypical and partial 

forms beyond the classic MAS [3,6]. Atypical manifesta-

tion of MAS was present in our patient, too. The pre-

sence of hyper functioning endocrinopathy i.e. acromega-

ly along with PFD enabled establishing the diagnosis 

of MAS even in the absence of two out of three classical 

manifestations.  

The phenotype of MAS is extremely varied, ranging from 

multisystem disease, to single organ being affected. The  

variable clinical presentation of MAS results from a mo-

saic distribution of mutation in somatic cell, determi-

ned by the stage of embryogenesis during which the post-

zygotic mutation occurs [8,11]. The molecular etiology 

of the disease is an activating mutation in the alpha sub-

unit of guanine-nucleotide binding protein (Gs protein, 

GNAS1 gene) [11,12]. Gs is central in the cell signaling  

pathway that leads to the generation of the intracellular 

second messenger (cAMP), an important messenger in 

hormone signal transduction. However, in MAS these meta-

bolic disturbances are not accompanied by elevated 

plasma concentrations of the relevant trophic hormo-

nes. The mutations responsible for MAS have been 

identified in the pathogenesis of various sporadic endo-

crine tumors as well [8,12-16]. Therefore, the term gsp 

oncogene has been assigned to these activating Gsα mu-

tations. GSP mutations, in particular have been reported 

in GH-secreting pituitary adenomas and autonomous thy- 

roid adenomas [12-14]. 
The café-au-lait spots  and FD are one of the most ob-

vious signs of MAS, with prevalence estimated up to 

92% [17]. Typically, precocious puberty or FD accounts 

for the initial presentation. FD is a benign condition in 

which normal bone tissue is replaced by fibrous tissue 

and haphazardly distributed irregular bone trabeculae. 

It may affect either a single bone (monostotic FD; MFD) 

or multiple bones (polyostotic FD; PFD). The PFD is re-

ported to be more common in MAS [18]. The most co-

mmonly affected bones are proximal femur, ribs and 

the skull base. In 90% of the cases FD is diagnosed be-

fore the age of 15, with lesions in the craniofacial re-

gion being established at the earliest. In MAS FD usually 

occurs at the age of 4.5 years [18]. FD typically pre-

sents with a pain, fracture, deformity of the long bones 

and facial asymmetry. In MAS, the craniofacial (CF) 

region is involved in 90% of the cases with the anterior 

cranial base being involved in over 95% of cases [18]. 
The prevalence of hypersomatotropism associated with 

MAS has been reported to be 21% [8]. Growth hormo-

ne hypersecretion in MAS differs from that observed in 

classic acromegaly in several  aspects. Firstly, the age 
of onset is usually in adolescence, before the age of 20 

years, thus leading to either acromegaly or gigantism 

depending on bone age and the occurrence of preco-

cious puberty [8].  

Furthermore, acromegaly remains unrecognized as fa-

cial deformities caused by FD are present from the youn-

gest  age before the emergence of active acromegaly. 

Early detection and treatment of acromegaly is impor-

tant because morbidity related to FD in the CF bones is 

more common in patients with GH excess [8]. In seve-

re CF dysplasia adjacent vital structures, such as the optic 

nerve and auditory structures may be invaded or compre-

ssed, resulting in vision and hearing loss. Unfortunate-

ly, FD was shown to be still active in our patient, too. 

Due to visual impairment he underwent transcranial sur-

gical decompression. 

The second distinction is that only half of the patients 

with acromegaly associated with MAS exibit radiological 

evidence of pituitary adenoma, compared with 80% to 

90% in classical acromegaly. This finding is characte-

ristic of gsp-mediated GH excess [8]. On contrary, our 

patient had pituitary macroadenoma. According to some 

authors this finding could be lead-time bias, due to in-

creased suspicion and early detection of acromegaly in 

patients previously diagnosed to have MAS and tran-

sition from hyperplasia to adenoma could explain the 

variety of sellar radiographic findings in MAS with acro-

megaly [8]. Another feature of gsp positive tumors is 

100% TRH test responsive and prolactin cosecretion  [8]. 

Although continued active disease and symptoms of FD 

into adulthood are uncommon, they have been reported 

to continue in MAS associated with acromegaly. Taking 

into consideration aforementioned, it is recommended 

GH excess in patients with PFD and MAS be aggressi-

vely managed. 

Diagnosis of MAS is usually established on clinical 

grounds. Plain radiographs are often sufficient to make 

the diagnosis of FD.  In general, lesions in the long bo-

nes have lytic appearance and in the craniofacial region 

they are "sclerotic". Computed tomography (CT) sca-

nning  is recommended for imaging FD lesions in the skull. 

A bone scan is necessary to establish the extent and 

activity of disease. 
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Biopsy of FD lesions can be used for confirmation. Cha-

racteristic pathohistologic finding of FD bone is the absen-

ce of the lamellation pattern. However, careful analysis is 

necessary, since fibrous dysplasia, ossifying fibroma and 

osteoma are three distinct entities with different bone 

content basis [17]. The diagnosis of FD and osteoma is 

made by correlation between clinical, radiologic, and 

pathologic findings. Although the histological diagnosis 

in our case was present as osteoma it could be considered 

as late stage of FD as well. 

Detailed evaluation of patients with MAS should be 

guided by knowledge of the spectrum of tissues that may 

be involved, with specific testing for each. Genetic tes-

ting is possible, but is not routinely available. 

Medical treatment is often the only option in MAS pa-

tients with acromegaly, since transphenoidal surgery in 

this syndrome is difficult due to massive thickening of 

the skull base with FD. In our patient a subtotal removal 

of the tumor was done. After debulking surgery external 

irradiation was conducted and treatment with cabergolin 

and octreotid was continued. Although sarcomatous trans-

formation of fibrous dysplastic bones have been repor-

ted with radiation [19], still radiotherapy may be an option 

for treatment of acromegaly in patients who have MAS 

when surgery is impossible and somatostatin analog the-

rapy is ineffective. 

The use of bromocriptine, cabergoline, long-acting so-

matostatin analogs, or the combination of these, has shown 

various results [2,3,5,8]. In our patient biochemical 

remission of acromegaly ensued after a 4-year period. 

FD presents a treatment dilemma, because there is no 

proven medical therapy. The only cure for FD is a sur-

gical resection, which is difficult to be performed in 

the skull and facial regions. In general, surgical interven-

tion in FD is delayed until skeletal maturity is achieved 

and disease activity is stabilized. However, in some cases 

due to accentuated deformity or a functional cranial ner-

ve deficit surgical decompression and correction should 

be performed.  

Bisphosphates have been shown to reduce the inciden-

ce of fractures and reduce the intensity of bone pain 

[20,21]. There has been no consensus established when 

bisphosphonate therapy should be initiated. In the majo-

rity of studies intravenous therapy with pamidronate 

3mg/kg at 6-month interval is used [20,21]. In the mean-

time two randomized controlled studies, the multicen-

ter European PROFIDYS and one U.S. study, are being 

conducted. It is expected that the results from these two 

larger studies will give an answer to the outcome of 

bisphosphonate therapy. 

The benefit of supplements is undoubtedly important es-

pecially if taken into account that there is insufficient 

mineralized osteoid in FD. Deficit of Vit D and secon-

dary hyperparathyroidism have also been reported. The-

refore, supplements of Ca, P in conjunction with Vit D 

improve the effect of BF [21]. 

Patients with McCune-Albright syndrome must have a medi-

cal follow-up for the endocrine disturbances. Because of 

the great variety of  MAS  the treatment is specific for 

each patient. 

  

Conclusions 

 

There is no specific treatment for MAS and medical 

follow-up for the endocrine disturbances is mandatory. 

Because the presentation of GH excess in MAS is ob-

scured by the craniofacial FD and because acromegaly 

progressively worsens FD, all patients with MAS should 

be screened with an OGTT suppressive test. 

Medical treatment with somatostatin or dopamine ago-

nist is often the only option in patients with MAS and 

acromegaly, because transsphenoidal surgery is not po- 

ssible due to the massive thickening of the skull base 

with FD. Radiotherapy may be an option for treatment of 

acromegaly in patients who have MAS when surgery is 

impossible and somatostatin analog therapy is ineffective. 
 
Conflict of interest statement. None declared. 
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Abstract 

 

Pulmonary embolism is with high mortality rate and 

majority of deaths are due to right ventricular pressure 

overload and subsequent right ventricular failure. Sur-

vivors of acute pulmonary embolism may develop debi-

litating chronic thromboembolic pulmonary hypertension 

(CTEPH). Pulmonary endarterectomy (PEA) is a gold 

standart in treatment of CTEPH. It is very important to 

perform precise assessment of these patients and to 

refer them to a center with expertise in surgical PEA. We 

present a clinical case of PE, complicated with severe 

pulmonary hypertension (PH), successful treated with PEA. 

 

Key words: pulmonary embolism, chronic thromboembolic 

pulmonary hypertension, pulmonary endarterectomy   

___________________________________________ 

Apstrakt 
 
Pulmonalniot embolizam ima visok procent 
na smrtnost. Vo najgolem procent smrtnosta se 
dol`i na desno ventrikularno pritiso~no opto-
varuvawe i posledovatelna desna ventricularna 
srceva slabost. Pre`iveanite od akutniot pul-
monalen tromboembolizam mo`at da razvijat prog-
redira~ka hroni~na tromboemboli~na pulmonal-
na hipertenzija (HTEPH). Pulmonalnata endar-
terektomija e zlaten standard vo tretmanot na 
HTEPH. Va`no e da se napravi precizna proce-
na na ovie pacienti i da se referiraat vo isku-
sen centar za sproveduvawe na hirur{ka pulmo-
nalna endarterektomija. Nie prezentiravme slu-
~aj na pulmonalen embolizam, kompliciran so 
izrazena pulmonalna hipertenzija, uspe{no tre-
tiran so pulmonalna endarterektomija. 
 
 
________________________ 
Correspondence to:    Angelina Borizanova, MD, Department of 

Cardiology, UMHAT "TsaritsaYoanna- ISUL", 8, Byalo more str., 1527 

Sofia, Bulgaria; Phone: +359 2 94 32 297; E-mail: borizanowa@abv.bg 

Klu~ni zbrovi: pulmonalen embolizam, hroni~na 
tromboemboli~na pulmonalna hipertenzija, 
pulmonalna endarterektomija 
___________________________________________ 

Introduction 

 

Pulmonary embolism (PE) is potentially life-threatening 

occurrence associated with significant morbidity and mor-

tality [1]. The goal of therapy in massive PE is an impro-

vement in forward flow and a reduction in right ventri-

cular (RV) afterload to avoid RV failure [2,3]. Patients 

treated with thrombolytic therapy show rapid improve-

ment of RV function and pulmonary perfusion which may 

lead to a lower rate of early recurrent PE and a dec-

rease in the late opportunities of CTEPH [4]. Someti-

mes, however, after PE patients develop severe CTEPH. 

In these cases surgical PEA is a gold standard in the 

treatment. We present a clinical case of PE, complica-

ted with severe pulmonary hypertension PH, success-

fully treated with PEA. 

 

Clinical case 

 

A 38-year-old previously healthy woman was presented 

in the Emergency room with a history of several days of 

progressive dyspnea and chest pain, and acutely deterio-

rated in the past few hours. She found palpable painful 

"nodules" on the front surface of her thighs. The pa-

tient has been postmenopausal for one year. Past medical 

history: at the age of 18 years she was diagnosed with 

thrombophlebitis; after 3 years in her second pregnan-

cy she was diagnosed with deep venous thrombosis (DVT) 

and at 33 gestational week she had an acute pulmonary 

embolism (PE) and in an emergency state a premature 

delivery was performed. Family history: her both grand-

fathers were with DVT. No concomitant medical therapy. 

The patient was with tachydyspnea and perioral cyanosis. 

She was desaturated (SpO2-89%), in shock state with S3 

gallop rhythm, precordial systolic murmur and positive 

Riverro sign. The lung auscultation was without any 
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pathological findings. She had peripheral varicose veins. 

Lab results: elevated D-dimer 4694 ng/ml (cut-off value 

500) and troponin I 0.52 ng/ml (cut-off value 0.04 ng/ml). 

Arterial blood gas showed pH 7.42, pCO2 of 31 mmHg, 

pO2 of 55mmHg, SatO2 of 89.5%. The ECG was with 

sinus tachycardia with S1Q3T3 sign, precordial inverted 

T-waves and prolonged QT interval (QTc-501ms). The 

chest x-ray was with positive Westermark sign and promi-

nent pulmonary artery. There was no pathological infiltra-

tive focus. In emergency state bedside transthoracic 

echocardiography (TTE) was performed with signs of 

acute right ventricular overload: dilated RV with D- 

shape of left ventricle (Figure 1A); 3 pediculated structures  

 

 
Fig. 1A. 

Fig 

 
              Fig. 1B. 

 

 
Fig. 1C. 

Fig. 1. TTE in emergency state 

 

in the right atrium which looked like "popcorns" (Figure 

1B) and also a structure in dilated vena cava inferior 

(Figure 1C). We concluded that these structures were 

thrombi, but differential diagnosis included multiple my-

xomas in the right atrium. 

Because of acute deterioration, cardiogenic shock and RV 

overload we performed fibrinolysis with Alteplase 100 mg, 

inotropic and fluid support and oxygen supplement. After 

few hours there was improvement in the hemodynamics. 

Genetic and immunological testings for inherited throm-

bophilia were conducted. 

After 48 hours the patient complained of shortness of 

breath, and chest pain. The arterial blood gas showed 

pH 7.40, pCO2 of 30mmHg, pO2 of 53mmHg, SatO2 

of 88%. Elevated D-dimer (4820 ng/ml) and troponin 

(0.42 ng/ml) were found. We performed computed to-

mography (CT) and pulmonary angiography. The large 

filling defect of the right interlobar artery (Figure 2A) and 

organized multiple thrombi in the right atrial cavity and 

vena cava inferior were detected. An infarction pneumonia 

with pleural reaction in the right lower lobe were es-

tablished (Figure 2B). 

 

 
          Fig. 2A. 

 

 
         Fig. 2B. 

         Fig. 2. CT pulmonary angiography 

 

The decision of the cardiac surgeon was that this pa-

tient was not a proper candidate for urgent surgery, be-

cause she was hemodynamically stable and the thrombi 

were in the phase of organization. The conservative 

strategy was selected.   
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The results from the genetic (Table 1) and immu- nological (Table 2) testings were: 

 
Table 1. Genetic results 

Mutation PAI 1 4G/ 4G 
Homozygous in mutant gene 

(4G/4G) 

Protrombin mutation G 202- 10A Homozygous in normal gene 

Antithrombin III 94.6% (ref. 80- 125%) 

 
Table 2. Immunological results 

Antiphospholipid antibodies  

Anti-beta 2 glycoprotein I antibodies  90.0 U/ML (ref. 0-10) 

Anti-cardiolipin antibodies  90.0 U/ML (ref. 0-10) 

 

The patient was diagnosed with systemic lupus erythe-

matosus, antiphospholipid syndrome, Raynaud syndrome. 

After two therapeutic courses with Imunovenin, Methylpred-

nisolone and Resochin a clinical remission was achieved.  

Five months after the therapeutic anticoagulation with 

Acenocumarol the patient had symptomatic pulmonary 

hypertension WHO class III. The echocardiography sho-

wed RV dilatation with heavy tricuspid regurgitation and 

high gradient accross the tricuspid valve, paradoxical 

movement of interventricular septum, D- shape of LV, 

low TAPSE and short acceleration time of pulmonary 

artery. The calculation the pulmonary vascular 

resistance (PVR) was 320 dyn. S. cm 
-5
. We decided to 

perform CT pulmonary angiography, which confirmed our 

diagnosis of chronic thromboembolic pulmonary 

hypertension (CTEPH). 

The right heart catheterization and pulmonary angiography 

were performed and pulmonary hypertension was found. 

Table 3 illustrates the hemodynamic parameters: 

 
Table 3. Right heart catheterization-hemodynamic parameters 

 Systolic/ diastolic/ mean 

pressure mmHg 

Right atrium 8/ 6/ 6 

Right ventricle 70/ 2/ 8 

Pulmonary artery (PA) 70/ 20/ 38 

Left ventricle 120/ 0 ( end-diastolic) 18 

Aorta 105/ 60/ 78 

Cardiac index (CI) 2.58 l/ min/ m2 PVR 340 dyn. s. cm -5 

 

Pulmonary angiography demonstrated organized throm-

botic material in both lungs.   

The patient was admitted to the Thoracic surgery ward 

for evaluation regarding eligibility for surgical treatment 

of pulmonary endarterectomy (PEA). The PEA during 

the cardiopulmonary bypass support in deep hypothermia 

including resection of calcified organized thrombotic 

material from right atrium. Table 4 shows the pre-and 

postoperative hemodynamic parameters: 

 
Table 4. Hemodynamic parameters 

Hemodynamic 

measurements 

PA (s/d/m) 

mmHg 

PVR 

(dyn.s.cm-5) 

CI 

(l/min/m2) 

Preoperative 57/ 19/ 31 361 2.6 

Postoperative 23/ 7/ 14 67 3.3 

 

One month and one year after PEA echocardiography 

were performed and the results are shown in Table 5:  

 
Table 5. Echocardiography on the first month and 

first year after PEA 

 First 

month 

First 

year 

RV dimension parasternal mm 25 24.6 

TAPSE mm 14 14.5 

RV wall thickness mm 8.5 8.5 

FAC % 59 60 

Global longitudinal strain % -16 -20 

RV TDI S cm/s 8.97 12.7 

             E cm/s 4.48 12.3 

             A cm/s 9.26 12.3 

PA accel. time ms 97 103 

Figure 3 shows the improvement in RV strain one year 

after PEA: 

 
        Fig. 3. One year after PEA 
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The echocardiographic study demonstrated reverse re-

modeling of RV and improvement of RV systolic and 

diastolic function, but not complete recovery after PEA. 

 

Discussion 

 

Massive PE is a life-threatening condition. Patients with 

risk factor for PE with cardiogenic shock, elevated car-

diac biomarkers and bedside TTE demonstrating RV 

overload should be thrombolysed, except when there is 

an absolute contraindication for that [1,4]. Patients with 

mobile masses in right chambers and PE should be refe-

rred for surgery, except if there is a life-threatening car-

diogenic shock [1]. Multiple right atrial myxomas are 

extremely rare, found in only 12.7% of all cases. Approxi-

mately 50% of gestational venous thromboembolisms 

are associated with thrombophilia [5]. Some of women 

could present with recurrent PE or with CTEPH few 

years after the first episode. These patients should be 

promptly diagnosed and long-term monitored. Some 

of the survivors of massive PE are with impaired 

quality of life because of CTEPH [3]. Patients should 

be diagnosed and treated according to the ESC guide-

lines for CTEPH. PEA is a gold standard in treatment 

of CTEPH for appropriate candidates. There is reverse 

remodeling of RV and gradual but not complete im-

provement of RV function after PEA. We assume this 

might be due to diffuse myocardial fibrosis. 

 

Conclusions 

 

Pulmonary embolism requires urgent therapy to restore 

pulmonary arterial flow. Anticoagulation is standard care 

in PE, with the addition of thrombolysis or surgical em-

bolectomy when the clot burden and clinical presenta-

tion warrant more aggressive treatment. In this case we 

decided to avoid early surgical removal of the saddle PE, 

because the patient was with stable hemodynamics after 

thrombolysis. Eleven months after PE due to persistence 

of severe PH the patient underwent PEA. One year after 

the procedure the patient is without PH. 
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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 
MMP objavuva rakopisi pi{uvani vo duhot na makedonskiot standarden jazik, so soodvetna 

makedonska nomenklatura za oddelna medicinska terminologija, no mo`na e i prijava na trud 

na angliski jazik. Dokolku upotrebata na kratenki e neophodna, sekoja kratenka precizno se 

definira pri prvoto pojavuvawe na tekstot.  

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, kirili~en font Mac C Tajms 

golemina 12, a latini~en font Times New Roman golemina 12. 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. 

 

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 angliski 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. 

 

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 avtor (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. 

 

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 <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. 

 


