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ABSTRACT

20-hydroxyeicosatrienoic acid (20-HETE) is a metabolite of arac-
hidonic acid formed by the enzymatic activity of cytochrome P450 
omega hydroxylases of the 4A and 4F isoform families (CYP 450 
4A and 4F).  The role of the metabolites of arachidonic acid (AA) 
formed by cyclooxygenases and lipoxygenases in mediating car-
diovascular function have been studied and known for a long time. 
More recently, particularly in the last 10-15 years, the importance 
of the role that the CYP450 omega hydroxylase/20-HETE system 
plays in cardiovascular, inflammatory and neoplastic diseases, has 
captured the attention of the scientific community.  In this brief 
review we discuss some of the more recent findings related to the 
function of 20-HETE in the cardiovascular system. In particular 
we focus on the interactions of 20-HETE with the intracellular pat-
hways of nitric oxide and the renin angiotensin system and discuss 
how it plays a role in oxidative stress, the development of endot-
helial dysfunction and experimental and human hypertension.  To 
date the research strongly suggests that 20-HETE is an important 
and central mediator of cardiovascular function, and that altera-
tions in the normal regulation of the CYP450/20-HETE system 
play a role in the pathogenesis of many disorders.  There is great 
potential for the development of therapeutic agents to modify the 
activation and activity of this system in order to prevent and/or 
treat hypertension.

Key words: 20-HETE, hypertension, endothelial dysfunction
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INTRODUCTION 

Cardiovascular disease is a major health pro-
blem worldwide. The World Health Organizati-
on estimated the age standardized death rate (per 
100,000) for cardiovascular diseases (ischemic 
heart, and cerebrovascular disease combined) as 
318.5 in Croatia and 178.8 in the United States 
(1). Hypertension, a significant contributor of 
risk to the development and exacerbation of car-
diovascular diseases, is highly prevalent in both 
the US and Croatia. In 2005-2008, 30.9% of all 
U.S. adults 18 years and older were hypertensive. 
An additional 28% of U.S. adults had prehyper-
tension (systolic BP 120-139 mm Hg or diastolic 
BP 80-89 mm Hg, and not pharmacologically 
treated for high BP) (1, 2). The prevalence of  un-
controlled hypertension in Croatia, among those 
18 years and older, is even higher at 40.5%  in 
men and 34.9% in women (3).
A common finding in all types of hypertension 
(as well as many diseases associated with hyper-
tension, i.e. diabetes, metabolic syndrome) is 
endothelial dysfunction, characterized by an im-
balance in the expression of and sensitivity to 
vasodilator and vasoconstrictor agents resulting 
in increased vascular tone and thus an  increa-
se in resistance to flow (4, 5).  Many vasoactive 
factors involved in endothelial pathology have 
been studied extensively in this regard, including 
nitric oxide (NO), endothelin, reactive oxygen 
species (ROS), renin-angiotensin-aldosterone 
(RAAS), endothelial derived hyperpolarizing 
factor (EDHF), and enzymatic end products of 
cyclooxygenases, lipoxygenases. 
Of more recent research interest, particularly 
within the last 10 years, are the products of the 
catalytic activity of cytochrome P450s monoxy-
genases on the intramembrane fatty acid arachi-
donic acid (AA). An increase in the concentration 
of intracellular Ca2+ activates calcium sensitive 
phospholipase A2 which in turn stimulates the re-
lease of arachidonic acid (AA) from membrane 
phospholipids. Free AA is then metabolized by 
ω-hydroxylases and epoxygenases into hydroxyei-
cosatrienoic acids (HETEs) or epoxyeicosatrie-
noic acids (EETs), respectively (6). The research 
suggests that these enzyme systems play an im-
portant role in the regulation of renal sodium rea-
bsorption, inflammation, ischemia and reperfusion 
injury, and peripheral vascular tone. 20-HETE has 

antihypertensive actions, regulation sodium and 
water retention and excretion in the renal tubules 
and prohypertensive actions in the vasculature.  
We will focus this brief review on what we know 
to date about 20-hydroxyeicosatrienoic acid (20-
HETE), a catalytic product of CYP 450 4A (rat) 
and 4F (rat and human) ω-hydroxylase isoforms 
from AA, and its involvement in the regulation of 
microcirculatory vascular tone and blood flow, in-
teraction with other vasoactive agents and how it 
might play a role in endothelial dysfunction and in 
experimental and human hypertension.  

20-HYDROXYEICOSATRIENOIC ACID (20-HETE)-
MECHANISMS OF ACTION AND TISSUE EXPRES-
SION

20-HETE is a potent vasoconstrictor of arterioles 
in renal (7-12), mesenteric (13), skeletal muscle 
(14, 15) and cerebral (16, 17) microcirculatory 
beds. 20-HETE causes vasoconstriction by in-
hibition of large conductance calcium-activa-
ted potassium channels (BKCa) via activation of 
protein kinase C (PKC) (18), depolarizing the 
membrane and increasing [Ca2+]i (8, 9, 17). There 
is also evidence that 20-HETE increases L-type 
Ca2+ current (19, 20). 20-HETE stimulates the 
production of vasoactive substances, increases 
the sensitivity of vascular smooth muscle (VSM) 
cells to them, and acts as a second messenger for 
many of these agents (21-37). In addition, it has 
been demonstrated that 20-HETE activates Rho-
kinase and phosphorylation of myosin light chain 
20 (MLC20) and sensitizes the contractile appa-
ratus to Ca2+ (38, 39). 
CYP450 monooxgenases have been measured in 
hepatic and extrahepatic tissues of many species, 
either measured directly by Western Blot (protein 
expression) and/or RT-PCR (expression of mRNA 
of specific isoforms) or indirectly by measures of 
their catalytic product, 20-HETE, by high per-
formance liquid chromatography (HPLC) or gas 
chromatography/mass spectrometry (GS/MS).  
CYP4A isoforms have been detected in rats (11, 
14-16, 40-72), mice (73-75), rabbits (9, 76-84), 
cats (17, 19), dogs (85, 86) and humans (87-94). 

20-HETE AND NITRIC OXIDE (NO)

Nitric oxide, an endogenously produced free ra-
dical, plays an important role in vascular homeo-
stasis. Disorders in the enzyme systems that cre-
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ate NO are a common factor in human and many 
experimental forms of hypertension and play an 
important role in endothelial dysfunction 95-97.  NO 
is synthesized in endothelial cells from L-argini-
ne through the action of two constitutively expre-
ssed nitric oxide synthases; endothelial derived 
NO synthase (eNos, NOX3) and neuronal NOS 
(nNOS, NOS1) and one inducible isoform,  iNOS 
or NOS2. The biological functions of NO include 
vasodilation, antiinflammation, antithrombosis and 
facilitation of renal sodium and water excretion.  
The regulation of NO synthesis is very complex 
and beyond the scope of this review. However, it 
has been generally thought that the actions of NO 
were primarily mediated through cyclic guanosine 
monophosphate (cGMP) secondary to stimulati-
on of soluble guanylyl cyclase (sGC). It is now 
known, however, that there are sGC independent 
pathways for the regulation of NO since inhibi-
tors of sGC, at least in some vascular beds, do not 
completely prevent NO induced vasorelaxation. 
One of those important regulators appears to be 
20-HETE (98).  Several studies demonstrate that 
20-HETE plays an important role in the regulation 
of NO activity and conversely that NO plays an 
important role in the regulation of 20-HETE syn-
thesis in several microcirculatory beds. Inhibition 
of the synthesis of 20-HETE by a selective, me-
chanism-based inhibitor of P450 enzymes of the 
4A family, DDMS (dibromo-dodecenyl-methyl-
sulfimide), or 17-ODYA (17-octadecynoic acid) a 
suicide substrate inhibitor, attenuated the vasodila-
tion of isolated renal interlobular arterioles to the 
NO donor, sodium nitroprusside (SNP) (59, 62). 
The authors suggest that what this demonstrated 
is that a large percentage of NO induced vasodi-
lation is cGMP independent and occurs through 
inhibition of the production of 20-HETE and the 
subsequent activation of BKCa channels and hyper-
polarization of the membrane.  Similarly, in midd-
le cerebral arteries inhibition of 20-HETE synthe-
sis by DDMS attenuated vasodilation to SNP (66) 
and DEA-NONOate (99).  This cGMP indepen-
dent effect seems to be primarily important in the 
smaller cerebral vessels, i.e. MCAs and not in the 
larger basilar (66) or pial arteries (100). Oyekan 
et al., found that competitive inhibition of NOS 
with Nω-nitro-L-arginine methyl ester (L-NAME) 
revealed a major vasoconstriction in renal arteri-
es that was mediated by a metabolite of CYP 450 
monooxygenases (101). This metabolite was most 

likely 20-HETE, since this L-NAME induced in-
crease in renal vascular resistance was blocked 
with a selective inhibitor of ω-hydroxlyases.  In 
another study by these investigators, the NO donor 
sodium nitroprusside inhibited the formation of 
20-HETE in a dose dependent manner from renal 
microsomes (68), whereas an inhibitor of cGMP, 
the second messenger of NO, had no effect on the 
production of 20-HETE.  Inducible Nos is known 
to be a mediator of the systemic effects of septic 
shock since inhibition of iNOS activity attenuates 
the endotoxin induced vasodilation, hyporeacti-
vity and drop in blood pressure (102-105). It has 
been demonstrated that this effect is not due only 
to the direct effects of inhibition of iNOS but also 
due to the disinhibition and increased activity of 
vasoconstrictors including, 20-HETE (102-105). 
Administration of L-arginine, the substrate for NO 
synthases reduced the production of 20-HETE in 
renal microsomes treated with cyclosporine A an 
immunosuppressant that is known to increase the 
production of 20-HETE and at least partially me-
diates the toxic effects of this agent (106). The abi-
lity of NO to inhibit the renal toxic effects of cyc-
losporin A In rats with an increased production of 
20-HETE, due to intravenous injection of adeno-
viral vectors carrying CYP4A2 (Adv-CYP4A2), 
the NO-dependent component of acetylcholine-
induced vasorelaxation in renal interlobar arteries 
was impaired (107). Cheng, et al. studied the abi-
lity of 20-HETE to regulate NO and demonstrated 
that 20-HETE decreases NO bioavailability by 
eNOS uncoupling (108) at least partially through 
blocking the association of eNOS with heat shock 
protein 90 (HSP90). In another study by this same 
group it was found that  20-HETE inhibits NO 
production, stimulates IκB phosphorylation, a key 
step in the activation of the NF-κB pathway, and 
attenuates acetylcholine induced vasodilation by 
a  mechanism that involves the activation of the 
tyrosine kinase/EGFR and MAPK pathways (26). 
Wang, et al. found that inhibition of NO with L-
NAME increased the production of 20-HETE by 
3x in microvessels of rats in late pregnancy (109).

20-HETE AND THE RENIN-ANGIOTENSIN-SYS-
TEM (RAS)

The cardiovascular effects of angiotensin II (AII), 
known to be a critical player in the development 
of endothelial dysfunction (95, 110), are media-
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ted through two known receptors AT1 and AT2. 
Typically the AT1 receptor is thought to mediate 
vasoconstriction and sodium retention and AT2 to 
mediate vasodilation and sodium excretion (110).  
The second messenger intracellular signaling pa-
thways of angiotensin are complex and beyond 
the focus of this review (110), however, since AII 
activates phospholipases and increases arachido-
nic acid it is reasonable to assume that AII would 
also increase the synthesis of 20-HETE. The rese-
arch bears this out.  Infusion of 50ng of AII into 
the rabbit isolated perfused kidney increased the 
production of 20-HETE by 7x (78). Similarly, in-
cubation of preglomerular microvessels with AII 
doubled the production of 20-HETE (111). Angio-
tensin II induced constriction of the isolated rabbit 
afferent arteriole was blunted with inhibition of 
20-HETE synthesis by 17-ODYA (112). An intere-
sting observation in that study was that miconazo-
le, an inhibitor of the production of epoxyeicosa-
trienoic acids (EETs) augmented the AII induced 
constriction (112). The authors postulate that the 
latter occurred through the AT2 receptor since the 
application of a specific blocker of that receptor, 
PD 123319, also augmented the AII induced con-
striction.  A unique finding has been reported in 
rabbit smooth muscle cells by Muthalif, et al. in 
which 20-HETE, created enzymatically from ara-
chidonic acid freed from the plasma membrane by 
the actions of AII on calcium/calmodulin depen-
dent kinase (CaMKII)/phospholipase A2, in a posi-
tive feedback loop in turn activated the Ras/mito-
gen-activated protein kinase (MAPK) that in turn 
increased the activation of PLA2 (80). This same 
group also demonstrated that 20-HETE serves as 
a second messenger/mediator of the AII stimula-
tion of phospholipase D via the ras/extracellular 
signal-regulating kinase (ERK) pathway (113).  
AII induced vasoconstriction of the rat mesenteric 
superior artery (114) and in cremasteric arterio-
les of both normotensive and reduced renal mass 
hypertensive Sprague Dawley rats (115)  was si-
gnificantly attenuated by a selective inhibitor of 
20-HETE synthesis, DDMS. In a mouse knock 
out model of increased synthesis of 20-HETE 
(74), Cyp4a14 null (KO) mice, systolic blood pre-
ssure was elevated and renal vascular responses to 
angiotensin II enhanced (116). In a rat model of 
diabetes, a disease which is associated with endot-
helial dysfunction and hypertension, Yousif, et al. 
described an enhanced constriction of the isolated 

perfused mesenteric artery and the renal artery to 
AII which is attenuated with specific inhibition of 
20-HETE synthesis by N-hydroxy-N’-(4-n-butyl-
2-methylphenyl) Formamidine (specific inhibitor 
of 20-HETE synthesis, HET-0016) (117). They 
suggest that the 20-HETE- induced increased sen-
sitivity to AII is possibly mediated through upre-
gulated expression or activity of the CaMKII or 
Ras-GTPase pathways (117).  
That 20-HETE plays an important role in angioten-
sin II related hypertension, was demonstrated by 
Alonso-Galicia, et al. since inhibition of 20-HETE 
with DDMS reduced mean arterial pressure that 
had been increased by acute or chronic infusions 
of AII in Sprague Dawley rats (118).  Similarly, in 
a model of AII dependent hypertension, the Ren-2 
transgenic rat, inhibitors of 20-HETE prevented 
the increase in blood pressure and the concomitant 
renal damage (119).  In a very interesting study 
by Sodhi, et al. they transduced a lentivirus expre-
ssing the CYP4A2 cDNA into Sprague Dawley 
rats which caused an increase in  CYP4A expre-
ssion and 20-HETE synthesis (22). These changes 
were accompanied by an increase in systolic blo-
od pressure, an increase in plasma levels of AII, 
and increased tissue expression of AT1 receptor 
and angiotensin converting enzyme (ACE). All of 
these were attenuated by treatment with lisinopril 
(ACE inhibitor), losartan (AT1 receptor blocker), 
HET0016 or 20-hydroxyeicosa-6(Z), 15(Z)-dieno-
ic acid (20-HETE antagonist, 20-HEDE). The in-
vestigators conclude that this is a model of 20-HE-
TE induced hypertension that is mediated through 
an increase in activation of ACE.  This association 
between 20-HETE and AII has also been reported 
in humans with renal vascular disease (RVD) and 
hypertension.  In a cross sectional study, urinary 
excretion of 20-HETE was reduced, and plasma 
levels of 20-HETE were increased and correlated 
positively with plasma renin activity in subjects 
with RVD (120).

20-HETE AND OXIDATIVE STRESS

Oxidative stress is an imbalance between the 
production of reactive oxygen species (ROS) 
that are normally produced by cellular processes 
and the ability of cells to convert them into wa-
ter. It is considered a chief cause of endothelial 
dysfunction and has been found to play an im-
portant role in the development of cardiovascular 
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disease including hypertension (121). An excess 
of ROS often arise from increased expression 
and/or activity of NADPH oxidases and xan-
thine oxidase which produce a number of ROS 
including superoxide (•O2-), hydrogen peroxide 
(H2O2), hydroxyl radical (•OH) and peroxynitrite 
(ONOO-). Normally, ROS are reduced by supe-
roxide dismutases (SODs) but these systems can 
become overwhelmed. Many endogenous and 
exogenous factors contribute to the development 
of ROS, including NO and AII. Given the findin-
gs summarized above it should not be surprising 
that 20-HETE contributes to the creation of ROS 
as well.  Cheng, et al. found that in bovine aor-
tic endothelial cells (BAEC) 20-HETE inhibited 
the production of NO by eNOS uncoupling, that 
is by blocking the interaction of eNOS with the 
90-kDA heat shock protein (HSP90) and that this 
was associated with a 25% increase in superoxi-
de production (108).  Furthermore the addition of 
L-NAME or 19 (R) HETE, a competitive inhi-
bitor of 20-HETE, completely inhibited the pro-
duction of superoxide in the BAECs. This effect 
of 20-HETE on eNOS uncoupling was confirmed 
in murine aortic rings (122). These investigators 
suggest that this effect of 20-HETE was mediated 
by AMP-activated protein kinase (AMPK) since 
chronic activation of AMPK by AICAR reduced 
endothelial dysfunction in the rings. In rats with 
increased 20-HETE synthesis induced by  intra-
venous injections of adenoviral vectors carrying 
the CYP4A2 construct, renal interlobar arteri-
es produced increased superoxide ions and the 
expression of gp91phox, a major component of 
the NADPH oxidase, was elevated in aortic en-
dothelial cells (107).  Singh, et al. demonstrated 
that 20-HETE played a role in the development 
of hypertension induced by administration of the 
androgen, 5α-dihydrotestosterone (DHT) (123). 
In the treated rats, 20-HETE synthesis was in-
creased in renal interlobar arteries and treatment 
with HET0016 returned blood pressure to nor-
mal. The critical finding in terms of our discussi-
on here is that the DHT treatment increased the 
expression levels of p47phox and gp91phox, compo-
nents of the vascular superoxide-generating redu-
ced nicotinamide-adenine dinucleotide phospha-
te (NADPH) oxidase system. HET0016 markedly 
inhibited DHT-induced p47phox and gp91phox pro-
tein levels.  Isolated middle cerebral arteries from 
a genetic model of spontaneous hypertension, 

stroke, and endothelial dysfunction, the sponta-
neously hypertensive stroke prone rat (SHRSP), 
produced almost twice as much superoxide as the 
WKY controls. This elevation in •O2- was signifi-
cantly reduced with HET0016 in the vessel bath. 
Furthermore, chronic treatment with HET0016 
restored endothelium dependent vasodilation in 
this model (124).  Recently, Zeng et al. found that 
the 20-HETE induced increase in L- type calcium 
channel current in cardiomyocytes was mediated 
through an increase in protein kinase C (PKC) 
which in turn phosphorylates the NADPH oxi-
dase and increases the production of superoxide. 
The authors suggest that the upregulation of this 
mechanism may play an important role in the 
injuries due to myocardial ischemia. 

20-HETE IN HUMAN HYPERTENSION

To date the relationship among 20-HETE, endot-
helial dysfunction and hypertension has not been 
studied in humans to the same extent as in labora-
tory animals. However, it is known that the human 
kidney cortex metabolizes arachidonic acid to 20-
HETE via the enzymatic activity of CYP4F2 and 
CYP4A11 (92, 93) and that 20-HETE is excreted 
in urine (88, 94, 125-128) confirming that 20-HE-
TE is indeed synthesized in vivo in the human.  
20-HETE has also been measured in human plate-
lets and neutrophils (129). Ward, et al. studied the 
relationship between levels of 20-HETE urinary 
excretion and endothelial dysfunction (measured 
by flow mediated dilation (FMD)) in normoten-
sive and hypertensive men and women (127). 
They found that in subjects with a very low % of 
FMD in the brachial artery that 20 urinary excre-
tion was significantly higher than in those with a 
higher % of FMD. Interestingly, in women who 
were postmenopausal in this study, but not men 
there was a positive correlation with blood pre-
ssure and 20-HETE excretion.  In addition, hyper-
tensive women had a higher 20-HETE excretion 
than normotensive women (127). In another study 
of hypertensive subjects, these same investigators 
found a positive correlation between 20-HETE 
urinary excretion and measures of oxidative stress 
(i.e, F2-isoprostanes, gamma-Glutamyl transpep-
tidase) (128). Yang, et al. found a positive corre-
lation between plasma levels of 20-HETE, 24 hr 
systolic blood pressure,  and F2-isoprostanes and 
a negative correlation between plasma nitrites and 
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24 hr systolic blood pressure in overweight and 
obese men and women (130).  
There have been several studies that have fo-
und correlations between functional variants of 
human CYP 4F isoforms, the production of 20-
HETE and the presence of cardiovascular disease 
(131-138).  Some of the variants were associated 
with an increased production of 20-HETE while 
others with a decreased production of 20-HETE 
which probably reflects the fact that 20-HETE has 
antihypertensive actions at the level of the kidney 
tubules but prohypertensive actions at the level 
of blood vessels. Stec, et al. expressed proteins 
from recombinant baculoviruses from four diffe-
rent human CYP4F2 variants in Sf9 insect cells. 
The presence of the M433 allele, W12/M433, or 
G12/M433 decreased 20-HETE production to 
56-66% of control (133).  Ward, et al. reported 
a significant association of the single nucleotide 
polymorphism CYP4F2 GA/AA genotype with 
elevated systolic BP and significantly increased 
urinary 20-HETE excretion in normotensive and 
hypertensive subjects. On the other hand a SNP 

CYP4A11 TC/CC was significantly associated 
with  decreases in 20-HETE excretion (137).
In conclusion, taken together the findings from 
these studies point to a significant contribution 
of the CYP monoxygenase/20-HETE system to 
the endothelial and vascular dysfunction that is 
widely found in cardiovascular diseases, in par-
ticular hypertension.  In addition to the results of 
studies already cited, 20-HETE mediates and/or 
augments the actions of other vasoconstrictors, 
such as, endothelin (24, 129, 139) and serotonin 
(140).  20-HETE is also thought to play a signifi-
cant role in the inflammatory process (103, 141, 
142), the regulation of myogenic tone (143-145) 
and cancer (146, 147).  Clearly the research evi-
dence strongly suggests that 20-HETE plays a 
prominent role in cardiovascular and immuno-
logical systems. Further research on the develo-
pment of therapeutics that will modify the actions 
of this system is warranted. 
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ABSTRACT

Aim The transversus abdominis plane (TAP) block is a new te-
chnique for providing analgesia to the anterior abdominal wall. 
There is ongoing debate regarding access point for TAP block. The 
aim of this cadaveric study was to compare the spread of 40 mL 
of dye using three different approaches to TAP: subcostal , via the 
mid-axillary and via the lumbar triangle of Petit (LTOP).  

Methods Injection of black dye into the TAP was performed for 
each hemi-abdominal wall of 13 embalmed human cadavers by 
using 3 different access points: subcostal (9 hemi-abdomens), 
mid-axillary (9) and LTOP (8). This was followed by dissection 
to determine the extent of dye spread and nerve involvement in 
the dye injection. The shapes of the dye were traced onto clear 
plastic, which was then photographed. These digital photographs 
were loaded into the mathematical software programme Matlab, 
and the outline of the dye spread was digitised using a piecewise 
cubic spline, enabling the shapes to be plotted on a graph and the 
areas to be calculated.

Results The area of the dye spread for subcostal, mid-axillary and 
LTOP was 85.1 (T7-L1), 58.9 (T10-L1) and 77.9cm2  (T10-L1), 
respectively. There was statistically significant difference between 
area of dye spread between subcostal and mid-axillary approach 
(p<0.01). 

Conclusion This dye injection study in a cadaver model indicates 
that subcostal approach is associated with a larger area of spread 
of dye than the mid-axillary approach. Dye injected through su-
bcostal, mid-axillary and LTOP approaches demonstrated different 
nerve involvement. 

Med Glas Ljek komore Zenicko-doboj kantona 2011; 8(2):181-184
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INTRODUCTION

The transversus abdominis plane (TAP) block is 
a new technique for providing analgesia to the 
anterior abdominal wall as a part of multimodal 
analgesic regimen (1). Since it was first introdu-
ced 10 years ago, the technique has been refined 
and modified several times (2). It was first descri-
bed through the lumbar triangle of Petit (LTOP), 
and then through the mid-axillaryiy line, with 
the use of ultrasound scanning to ensure correct 
positioning of the needle between the internal  
oblique (IO) and transversus abdominis (TA) 
muscle layers (3,4). A subcostal injection tech-
nique has also recently been described, with the 
aim of achieving a higher level of analgesia (5). 
As recent meta-analysis  demonstrated a relative-
ly large difference in morphine sparing between 
two TAP block technique favouring mid-axillary 
approach over LTOP (6), the clinicians raised the 
question whether three different techniques may 
have different spread of injectate and different 
segmental nerve involvement. 
The aim of this study was to compare the surfa-
ce area and the number of nerves “covered” by 
a single injection of 40ml of dye using three di-
fferent previously described approaches to TAP: 
LTOP, mid-axilary and subcostal.

MATERIALS AND METHODS

A total of 13 embalmed cadavers, age 71-93 ye-
ars were injected with dye. The cadavers were 
preserved using 75 liters of embalming fluid 
(consisting of 756 mL industrial methyl, 125 mL 
phenol, 40 mL formaldehyde, 22 ml glycerol and 
57 mL water per liter of fluid) introduced into the 
common carotid artery by gravity feed and were 
then refrigerated for at least 4 weeks.
A small portion of the internal oblique was re-
flected to expose the TAP. A 20G needle was then 
placed into the TAP under direct vision. Becau-
se a small area of the IO was reflected, spread 
of dye was not completely confined to the TAP. 
Approximately 2-5 mL of dye was observed to 
leak from this defect in subsequent experiments.  
A 40 mL of black food dye containing carmoisine 
red, quinoline yellow, and Green S, diluted to 25% 
with water, was injected. Although most clinical 
and cadaveric studies report use of 20 mL of local 
anaesthetic (6-8), we have chosen larger volume, 
40 mL, because our clinical experience supports 
usage of larger volumes of local anaesthetic. 

Eight hemi-abdomens were injected in the TAP 
plane via subcostal approach, nine via lumbar tri-
angle of Petite and nine via mid-axillary line.
Following injection in prone position, all cadavers 
were left supine for 45 minutes, to mimic clinical 
practice, before further dissection was carried out. 
For 2 cadavers, detailed dissection was carried out 
on both sides. Skin, external oblique and then in-
ternal oblique were reflected anteriorly to expose 
the TAP. Nerves within this plane were cleaned 
and traced back to their intercostal spaces or per-
foration of the TA for identification. One of the-
se cadavers was bisected longitudinally, and one 
hemiabdomen was dissected internally to expose 
the thoracoabdominal nerves from their origin at 
the intervertebral foramina. Nerve involvement in 
the dye was recorded. The remaining 11 cadavers 
were dissected exposing the dye within the TAP 
without identifying each nerve. Following this ra-
pid dissection, more fine dissection was carried 
out on the subcostally injected hemiabdomens to 
locate the thoracoabdominal nerves and acquire 
nerve involvement data. 
The shapes of the dye were traced onto clear pla-
stic, which was then photographed. These digital 
photographs were then loaded into the mathema-
tical software programme Matlab, and the outline 
of the dye spread was digitised using a piecewise 
cubic spline, enabling the shapes to be plotted on 
a graph and the areas to be calculated.
A Student-t test was used to determine whether 
there was any significant difference in the area 
of dye spread between three different injection 
techniques. A p value of <0.05 was regarded as 
statistically significant. 

RESULTS

Surface area

On average, subcostal injection resulted in the 
greatest area of dye stains, followed by lumbar 
triangle injection. Mid-axillary line injection re-
sulted in the smallest areas of dye stains (Table 
1). There is statistically significant difference 

Site of injection
Mean 
area 
(cm2)

Standard 
deviation 

(cm2)

Number of 
measure-

ments
Subcostal 85.1 11 9
Mid-axillary 58.9 8.4 9
Lumbar Triangle of Petite 77.9 27.8 8

Table 1. Surface area of dye stains following different sites 
of injection
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between subcostal injection area and  mid-axi-
llary injection area. The spread of dye following 
mid-axillary line injection was more anterior 
than following lumbar triangle injection, while 
dye injected subcostally spread more superiorly 
than both (Figure 1).

Nerve involvement

Nerve involvement was the greatest following su-
bcostal injection, in average 5.5 (T7-T12) . T10 
and T11 were strongly involved in all cadavers. 
Following mid-axillary line injection, on average 
3.75 nerves were involved, T10-L1.T11 and T12 
were strongly involved and the iliohypogastric 
nerve was partially involved.
For lumbar triangle injection, on average 3 ner-
ves were involved (T10-L1). T12 was strongly 
and T11 was partially involved. 
There was no statistically significant difference 
in number of nerves involved between subcostal, 
mid-axillary and LTOP approach.

DISCUSSION

The main finding, which is expected in-line with 
previous data (7,8) is that subcostal approach is 
associated with a more cephaled spread of dye 
than the mid-axillary and LTOP approach. Su-
bcostal injection of 40 mL of dye produced both 
the largest areas of dye and the greatest nerve in-
volvement (85.1±11 cm2 and 5.5 nerves involved, 
T7-T12) compared with injection via the LTOP 
(77.9±27.8 cm2 and 3 nerves involved, T10-L1) 
or via the mid-axillary line (58.9±8.4 cm2 and 

3.75 nerves involved, T10-L1). The difference 
between subcostal and mid-axillary area was sta-
tistically significant. 
We must emphasize that these differences were 
observed in cadavers. There is already evidence 
that TAP block is associated with a significant in-
crease in serum concentration of local anaesthe-
tic (9). We would assume that in patients at least 
some of the local anaesthetic would be absorbed 
within the first 45 minutes after injection. The-
refore, the observed difference could be larger, 
smaller or non existing in patients where substan-
tial amounts of injectate might be absorbed befo-
re spreading within the TAP space. 
In a previous cadaveric study, which used an 
equivalent to the mid-axillary ultrasound guided 
approach (the probe was placed on the anterola-
teral abdominal wall between the iliac crest and 
costal margin and the needle advanced from an 
anterior and medial location in a posterolateral 
direction) to inject 20 mL of dye, identified that 
the thoracolumbar nerves T11, T12 and L1 were 
most commonly affected by the dye (7). This  is 
in line with our findings in the present study, al-
though T10 was also involved in half of our ca-
davers. We can explain this finding with larger 
volume of dye used in our study. 
Another cadaveric study, single injections of 20 
mL dye subcostally (7), spread the mean area 
of 60 cm2, with the range of nerve involvement 
from T9 to T12 and multiple injections involved 
area of dye of 90 cm2 and a range of nerve in-
volvement from T7 to T12. This illustrates that a 
single injection of a double volume of dye gives 
an area and range of nerve involvement similar 
to multiple injections of smaller volumes of dye. 
Our finding suggests that subcostal block with 40 
mL of local anaesthetic can achieve analgesia up 
to the T7 level and therefore can be used for anal-
gesia for supraumbilical and possibly even for 
subcostal incision.
Because the TAP block has been shown to be 
associated with a significant increase in serum 
local anaesthetic (LA) concentration and use of 
total volume of 40 mL (20 mL per side) concen-
trated LA (eg 0.5% ropivacaine) is often near the 
maximum recommended dose, increasing the to-
tal LA volume to 80 mL (40 mL per side) may not 
be advisable. Reducing concentration of  LA may 
reduce the risk of LA systemic toxicity. Howe-

Figure 1. The spread of dye following subcostal, mid-axillary 
and lumbar triangle of Petit injection from 3 cadavers* (ASIS, 
anterior superior iliac crest; LTOP, Lumbar triangle of Petit 
injection; MAL, mid-axillary injection, SC, subcostal injection) 
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ver, the efficacy of lower concentrations of LA 
for TAP block has not been established. Additi-
onal studies comparing efficacy of small-volume 
TAP blocks using concentrated LA solutions to 
high-volume TAP blocks  using more diluted LA 
solutions are needed.
In conclusion, this dye injection study in a ca-
daver model indicates that subcostal approach is 
associated with a more cephaled spread of dye 
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ABSTRACT

Aim Despite of routinely practised living kidney transplantation, 
data on consequences and impact of unilateral nephrectomy on the 
quality of life and health of donors are scarce. The aim of the pre-
sent study was to examine long-term changes and function of the 
remnant kidney after unilateral nephrectomy in an animal model. 

Methods Thirty six female Sprague – Dawley rats at 4 months 
of age were randomized into the three groups: unilaterally nep-
hrectomized, sham operated and naïve rats. The nephrectomy was 
done at inclusion in the experiment and their blood was taken at 
inclusion and six months thereafter. 

Results There was a significant increase in serum creatinine con-
centrations six months after  unilateral nephrectomy (39.7±0.8 
μmol/l) in comparison with the sham operated (30.1±1.1 μmol/l) 
and the naïve rats (26.3±3 μmol/l) (p≤0.001). Serum sodium levels 
remained unchanged (p=0.116). Blood haemoglobin concentration 
did not differ between the three groups (p=0.115). 

Conclusion Although it has been very well established that  kidney 
possesses huge capacity to compensate severe loss of renal mass, 
our results implicate that renal function undergoes significant de-
terioration with time after unilateral nephrectomy. Fortunately, in 
everyday clinical practice we do not see severe renal dysfunction 
in patients with a single kidney. However, prolongation of the hu-
man life span in the future could face us with renal impairment in 
living kidney donors. Future examination of specific biomarkers in 
our rat model (e.g. growth factors) could support our findings.

Key words: unilateral nephrectomy, kidney function, creatinine

 

Med Glas Ljek komore Zenicko-doboj kantona 2011; 8(2):185-191



Medicinski Glasnik, Volumen 8, Number 2, August 2011

186

INTRODUCTION

The development of kidney transplantation has 
made a great success in the therapy of end stage 
renal disease (ESRD). It has provided a better life 
quality (1) and improved survival of patients with 
ESRD compared to the outcomes of patients on di-
alysis treatment (2). The shortage of cadaver kid-
ney donors and simultaneously increased demand 
for kidney transplantation has led to a rise in need 
for living-donor kidney donation (3,4). Kidney re-
cipients from living donors have many advantages 
over cadaver kidneys, such as longer allograft and 
recipient survival, fewer postoperative complicati-
ons and better renal function (5-7). However, data 
on the consequences of a living kidney donation 
and its impact on the quality of life and health of 
the donors are scarce. The mechanisms by which 
the remnant kidney compensates severe loss of 
organ mass, such as unilateral nephrectomy, are 
very well known and it is generally accepted that 
one can live with a single functional kidney (8,9). 
Difficulties occurring in long term follow up hu-
man studies are responsible for the lack of data in 
regard to functionality of remaining kidney and its 
contribution to the living donors’ quality of life. 
Previous studies have shown that the loss of one 
kidney is normally compensated by the other, he-
althy kidney (10). The remaining kidney under-
goes structural and functional changes in order to 
maintain homeostasis of fluid and solutes in the 
organism (11). Numerous studies have followed 
short- and long-term consequences of live kidney 
donation but they were mostly conducted as sin-
gle-centre studies, on a relatively small sample 
of donors. They have reported that the short- and 
long-term morbidity and mortality of living do-
nors are reasonably low (10,12). Perioperative 
complications are the same as in all operative pro-
cedures. Most common are minor complications, 
such as post-operative bleeding, wound and other 
infections, whereas major complications, such as 
post-operative death, are rather exceptional (13). 
Some studies reported higher incidence of arterial 
hypertension and proteinuria among kidney do-
nors years after unilateral nephrectomy (14), but 
it still remains unclear whether these were con-
sequences of the nephrectomy or normal ageing 
process. Survival and the risk of ESRD in carefu-
lly screened kidney donors appear to be similar to 
those in the general population (15). In contrary, 

Sui et al. demonstrated high incidence of renal 
carcinoma in uninephrectomized rats 7 months 
after nephrectomy, which has been associated 
with enhanced IGF-1 signalling pathway (16). 
The aim of present study was to examine the 
long-term changes and function of the remnant 
kidney after unilateral nephrectomy. For that pur-
pose an animal (rat) model of unilateral nephrec-
tomy was utilized. Because of the short life span, 
animal models are good for the long-term follow 
up, which is often a problem in human studies. 
Here we present the data on creatinine, sodium 
and potassium serum concentration, and haemo-
globin content in red blood cells after the first 6 
months postnephrectomy. 

MATERIALS AND METHODS

Experimental Animals

The Sprague – Dawley rats were purchased from 
Harlan Inc. (Italy) and housed at the animal care 
facility of the School of Medicine J. J. Stros-
smayer University of Osijek. All experimental 
procedures conformed to the European Guideli-
nes for the Care and Use of Laboratory Animals 
(Directive 86/609) and were approved by the Et-
hics Committee of home institution and authori-
zed by the Ministry of the Republic of Croatia. 
Rats were housed in a temperature-, humidity-, 
and light-controlled room with free access to tap 
water and fed ad libitum with a commercially 
prepared pelleted diet. Total of 36 female rats (12 
rats per group) were introduced to the experiment 
at 4 months of age.

Experimental groups and protocol
In the present study animals were divided into the 
three groups: nephrectomized rats, sham opera-
ted rats, and naïve rats. Sham operated rats and 
naïve rats were used as controls. 
Before the rats were subjected to surgery their 
blood was taken for further analysis. Afterwar-
ds they were divided into the three groups and 
accordingly unilaterally nephrectomized, sham 
operated or remained intact. Halves of removed 
kidneys from nephrectomized rats were immedi-
ately frozen at -80ºC or formalin-fixed and paraf-
fin-embedded as routine. Part of the serum was 
also put on -20 ºC for future analysis. Animals 
are kept at the animal care facility for 12 months. 
After a six month period and before the sacrifice 
their blood will be taken for analysis. Kidneys 
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from all three groups of rats are going to be co-
llected and prepared for histology, WB or rtPCR 
one year after inclusion into the study.

Unilateral nephrectomy
Rats were anesthetized by 75 mg/kg of ketamin 
(Ketanest S 25 mg/mL, Pfizer, New York, SAD) 
and 0.5 mg/kg of midazolam (Midazolam Torrex 
5 mg/ml, Torrex Chiesi Pharma, Beč, Austrija). 
After becoming unresponsive to noxious stimuli, 
they were subjected to the surgery. A small lumbar 
incision was made, and the left kidney was remo-
ved. In sham operated animals, the left kidney was 
exposed and gently manipulated but left intact. 

Blood and serum analysis
At this stage of the experiment we have taken the 
blood from the animals two times, at the time of in-
clusion into the study and after a six month period. 
The blood was taken by incision of the tail vein, 
collected in appropriate tubes (with/without antico-
agulans) and immediately delivered to the routine 
diagnostic laboratory at University Hospital Center 
Osijek where the full blood count and the bioche-
mical analysis of the serum were performed.

Histology and light microscopy
The tissue samples from rats that were first in-
cluded into the protocol and sacrificed one year 
later were fixed in 4% formaldehyde and paraffin 
embedded. 5-μm thick sections were then moun-
ted on glass slides and depleted of paraffin with 
xylene. Following, the sections were counterstai-
ned with hematoxylin/eosin, Mallory or PAS and 
analysed by a light microscope.

Statistics
Statistical analysis was performed by using Si-
gmaPlot  (ver. 11.0, Systat Software Inc., SSI, 
San Jose, California, SAD) and SPSS (ver. 16.0, 
SPSS Inc., Chicago, IL, USA) programs. Valu-
es are presented as mean±S.E.M. or as median 
followed by maximum and minimum values. 
For the comparison between the two measu-
rements paired t-test or Wilcoxon’s test were 
used. To compare between more than two diffe-
rent groups one-way ANOVA or Kruskall-Walis 
test were utilized and post-hoc Holm Sidac or 
Dunn’s when appropriate. 

RESULTS

As this is an ongoing study and experimental ani-
mals were introduced into the protocol at various 

time points, initial measurements refer to all in-
cluded rats (n=36), whereas the results of repeated 
measurements refer only to those rats that have 
been in the protocol for at least 6 months (n=23).
There was a significant increase in serum creati-
nine concentration after a 6 month period when 
compared to the initial serum creatinine concen-
tration (n=6, p=0.031). However, there was no si-
gnificant change in serum creatinine levels in the 
control groups of rats, neither in sham operated 
(n=7, p=0.106) nor in naïve rats (n=5, p=0.875) 
during the 6 month period (Figure 1).
Initial serum creatinine concentration did not di-
ffer between the three groups (nephrectomized 
rats 27.8±1.1 μmol/L, n=12; sham operated rats 
28.5±1.3 μmol/l, n=12, and naïve rats 27.8±1.8 
μmol/ L, n=12; p=0.935). Taking the controls to-
gether, their initial serum creatinine concentrati-
ons (28.1±1.1 μmol/L, n=24) did not differ from 
the basic creatinine concentrations found in nep-
hrectomized rats (p=0.880) (Figure 1).
A significant increase in serum creatinine concen-
trations was found six months after nephrecto-
my in unilaterally nephrectomized rats (39.7±0.8 
μmol/L, n=9) compared to sham operated (30.1±1.1 
μmol/ L, n=9) and naïve rats (26.3±3 μmol/L, n=5; 
p=0.173) (p≤0.001). There was no significant dif-
ference in serum creatinine concentrations in sham 
operated rats compared to naïve rats.
There was no significant correlation between ini-
tial serum creatinine level and creatinine concen-
tration measured after the 6-month period, neit-
her in all the rats (n=18, Kendall’s tau B =-0.243, 
p=0.16) that have been in the protocol for over 
6 months, nor for the certain subgroups, unilate-
rally nephrectomized rats (n=6, Kendall’s tau B 

Figure 1. Serum creatinine concentration at the time of inclu-
sion into the study and after a 6-month period in nephrect-
omized rats, sham operated rats, naïve rats, and in control 
groups presented together
(*p=0.031; *** p≤0.001; 0m, initial serum creatinin level; 6m, serum 
creatinin level after six months)
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=0.2, p=0.573) and controls (n=12, Kendall’s tau 
B =-0.412, p=0.063).
There was no statistically significant difference in 
serum sodium concentration when initial values 
were compared to the values measured after six 
months in each experimental group or between 
the groups (p=0.116). Furthermore, serum hae-
moglobin concentration did not differ between 
the three groups of rats (p=0.115), or within any 
of experimental group (Figure 2). However, six 
months after the introduction into the study se-
rum potassium level was significantly decreased 
in sham operated rats (p=0.006) (Figure 2).
Histological analysis of the remnant kidney one year 
after unilateral nephrectomy showed that approxi-

mately 1/8 of the total glomeruli number was sclero-
tically changed unlike the kidney taken during uni-
nephrectomy a year before. In the remnant kidney 
small focal changes with an appearance of “thyro-
idization” accompanied by lymphocyte infiltration 
of the interstitium were also observed (Figure 3). 
The remnant kidneys from nephrectomized rats 
were 50% heavier than their counterparts extrac-
ted by nephrectomy a year before and 25% he-
avier than the kidneys found in the control rats 
(Figure 4).

Figure 2. Serum level of sodium (A), potassium (B), and 
haemoglobin (C) at the inclusion into the study and after a six 
month period 
(*p=0.006; 0m, initial serum creatinin level; 6m, serum creatinin 
level after six months)

Figure 3. Histology of an extracted kidney at the time of inclu-
sion into the protocol (A) and the remnant kidney one year after 
uninephrectomy (B-E) showing normal glomerulus (HE x400) 
(A), focal sclerosis (HE x200) (B), appearance of “thyroidiza-
tion” and lymphocyte infiltration (HE x200) (C), completely 
sclerotic glomerulus (PAS x400) (D) found next to an intact 
glomerulus (Malory x400) (E) (Ksenija Marjanović, 2011)

Figure 4. Compensatory enlargement of remnant kidney (up-
per kidney). The weight of remaining kidney was 25% higher 
than of the kidneys found in the control rats (Mate Moguš, 
2011)
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DISCUSSION 

Severe reduction of renal mass, such as unilateral 
nephrectomy for the purpose of kidney donation, 
results in anatomical and functional changes in the 
remaining kidney in order to compensate the occu-
rred loss (17,18). The compensatory enlargement 
of the remnant kidney after unilateral nephrectomy 
is a well known fact described in the 19th century 
(19). It has been accompanied by pathological 
changes that lead to reduced renal function, altho-
ugh the weight of the kidneys has not been a true 
index of the rate of dysfunction (20). In accordan-
ce with this, the remnant kidney in our experiment 
was significantly heavier than those found in the 
control groups of rats, and the histological analysis 
of the remnant kidney showed that about 1/8 of the 
total number of kidney glomeruli had degenerative 
changes such as glomerulosclerosis. Furthermore, 
unexplained lymphocyte infiltration was found in 
the remnant kidney one year after unilateral nep-
hrectomy, which could suggest immune involve-
ment in the postnephrectomy changes. Previous 
experiments demonstrated that the growth of rema-
ining kidney starts as early as the day following the 
nephrectomy (21), and the rate of enlargement in-
creases by the time, reaching 121% after 150 days 
(22). Compensatory growth leads to an increased 
weight (23,24) and volume (25) of the remaining 
kidney. Although each part of the nephron – glo-
meruli (25,26), proximal (27) and distal convolu-
te tubules and cortical collective duct (28) can be 
affected by the compensatory growth, it occurs 
primarily in the cortex, especially in the proximal 
convoluted tubules (29). The nature of this growth 
is rather hypertrophic than hyperplastic (29) and it 
has been shown that in rats it can vary with age at 
the time of nephrectomy (30-32). The predominant 
cause of the observed changes is the increased wor-
kload on nephron caused by hyperfiltration, which 
is followed by increased release of growth factors 
that induce cell growth.
Our results are consistent to a previous report that 
the serum creatinine concentration was twice as 
high as in the sham operated rats 10 months after 
uninephrectomy (16). Studies of physiological 
maturation of the kidney demonstrated that se-
nile loss of rats’ glomeruli begins first after 350 
days of age (33). Therefore, reduced renal fun-
ction found in this study can only be attributed 
to the nephrectomy itself. Furthermore, that is 

confirmed by the absence of any changes in renal 
function in the control groups of rats with both 
kidneys. Most of the other authors performed 
neonatal nephrectomy, unlike in human living 
donation. Conversely the age of rats in our expe-
riment, at the time of nephrectomy, corresponded 
to mature age in terms of a finished growth and 
functional development, which makes this model 
more similar to the real life human living dona-
tion. Our results have confirmed again that an 
adult kidney tends to grow compensatory despite 
the fact that differentiated nephrons are relatively 
quiescent in a mature adult kidney (34).
The main purpose of functional changes occu-
rring in the remaining kidney is maintenance of 
water and electrolyte homeostasis (35). Chan-
ges in renal hemodynamics, such as an increa-
sed renal blood flow (36,37) and decreased renal 
vascular resistance (38) caused by renal cortical 
vasodilatation (39), play an important role in fun-
ctional adaptation. Rise in glomerular blood flow 
allows the increase of the glomerular filtration 
rate and the filtered load of water and solutes for 
excretion, and the rise in blood flow to nephron 
segments increases solute delivery and thereby 
enhances the excretion of substances derived 
from tubular secretion (17). The major functional 
adaptation following unilateral nephrectomy is 
a dramatic and progressive increase of the mean 
nephron glomerular filtration rate which is simi-
lar to the compensatory changes in renal mass 
(39,40). Compensatory adaptations in tubules 
allow a rise in fractional excretion of water and 
solutes mostly by a decrease in their fractional re-
absorption (sodium and water), increase in their 
secretion (potassium) (41-43) or by accelerated 
flow of tubular fluid (urea) (43,44).
In this experiment, sodium concentration did not 
change within 6 months from uninephrectomy, 
which was expected as the renal function measu-
red by creatinine appoints only a mild dysfunction 
(cca. 20% enhanced creatinine and 40% decreased 
glomerular filtration rate). Accordingly, chronic 
renal failure patients do not present with sodium 
concentration disturbances until the terminal sta-
ge, in some cases not even then. However, previo-
us experiments have shown that the renal sodium 
and potassium handling was affected earlier in uni-
nephrectomized rats than in the control rats (43).  
Higher initial serum potassium level found in the 
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sham operated rats from this study when compa-
red with nephrectomized and naïve rats can only 
be explained by the blood haemolysis during the 
sample handling. Haemoglobin concentration was 
similar in all three groups and did not vary from 
the preoperative values, indicating that significant 
erythropoietin loss does not occur by that time.
Consistent to the previous reports, the results of 
this study have confirmed limitations of the renal 
functional reserves. It should be taken into con-
sideration that remnant kidney is jeopardized by 

at least two processes. First, kidneys are normally 
ageing. Compensatory events present the second 
threat to the remnant kidney. Flow increment bur-
dens the kidney by enhancing glomerular pressu-
re, thus leading to glomerular sclerosis. Rat model 
confirms the need for precaution in considering 
living kidney donation as a non–dangerous proce-
dure in terms of future donor kidney function. 
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SAŽETAK
Cilj Unatoč rutinskoj primjeni transplatacije bubrega od živih donora, podaci o posljedicama i utjecaju 
jednostrane nefrektomije na kvalitetu života i zdravlje donora su oskudni. Cilj ovog istraživanja je, na 
životinjskom modelu, ispitati dugoročne posljedice i funkciju preostalog bubrega nakon jednostrane 
nefrektomije. 
Metode 36 ženki štakora soja Sprague-Dawley, u dobi od 4 mjeseca, bili su randomizirano u tri grupe: 
(a) unilateralno nefrektomirani, (b) lažno operirani i (c) kontrolni štakori. Nefrektomija je učinjena prili-
kom uključenja u pokus, a krv za analizu uzeta je dva puta (prilikom uključenja i nakon šest mjeseci). 
Rezultati Nakon šest mjeseci zabilježen je statistički značajan porast razine kreatinina kod unilateralno 
nefrektomiranih (39.7±0.8 μmol/l), u usporedbi s lažno operiranim (30.1±1.1 μmol/l) i kontrolnim šta-
korima (26.3±3 μmol/l) (p≤0.001). Koncentracija natrija bila je nepromijenjena (p=0.116). Hemoglobin 
u krvi nije se razlikovao između grupa (p=0.115).
Zaključak Iako je općepriznata činjenica da bubreg posjeduje veliki kapacitet za kompenzaciju gubit-
ka bubrežne mase, naši rezultati ukazuju da nakon unilateralne nefrektomije s vremenom može doći 
do značajnog narušavanja funkcije preostalog bubrega. Srećom, u svakodnevnoj kliničkoj praksi ne 
susrećemo teže oblike bubrežne disfunkcije kod pacijenata s jednim bubregom. Tendencija produžet-
ka životnog vijeka kod ljudi mogla bi nas u budućnosti suočiti s bubrežnom disfunkcijom kod živih 
donora. Nova istraživanja na ovom životinjskom modelu, uz korištenje visokospecifičnih bubrežnih 
biomarkera, mogla bi u budućnosti ponuditi nove odgovore. 
Ključne riječi: unilateralna nefrektomija, bubrežna funkcija, kreatinin
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ABSTRACT 

Aim To investigate the humeral immune markers in patients with 
β-thalassemia major (TM).

Methods In this historical – cohort study (August to December 
2007), the case group consisted of 34 TM patients and the control 
group included the same number of their gender and age matched 
healthy siblings. Serum levels of CH50, C3, C4, IgE, IgG,IgA,IgM 
and also ASO & Isohemaglutinin titers were determined and com-
pared between the case and control groups (P<0.05). 

Results Serum level of IgA in TM patients was more frequently 
higher than normal level compared to the controls, but there were 
no significant differences on the level of C3, C4, CH50, IgG, IgE, 
IgM, ASO and Isohemaglutinin between two groups. Splenec-
tomized patients had lower IgM and higher IgA and IgG levels 
and also diabetic patients had significantly lower C3, ASO, IgM 
and higher IgA and IgG levels than other patients. Levels of IgA, 
IgE, IgG, and ASO increased in elder patients. Patients with serum 
ferritin level >3000ng/ml had lower C4 and CH50 levels. C4-level 
in male patients was significantly lower.

Conclusion This study indicated that there were no significant chan-
ges in humeral immune markers in the patients with β-thalassemia 
major compared to the controls, except in the case of IgA which 
was higher in the TM patients. It seems that there is no need for 
routine survey of immunoglobulins and complement levels in tha-
lassemic patients in order to detect immunodeficiency.

Key words: major β-thalassemia, serum immunoglobulins, serum 
complements, isohemaglutinin, ASO
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INTRODUCTION 

Thalassemia, the most common genetic disorder 
worldwide, is a quantitative disorder in “globin 
chain” synthesis (1). Thalassemia is a concerning 
issue of the health system in Iran, especially in 
Mazandaran province because of its high preva-
lence (β gene ≈ 11%) and different compliances 
of the patients (2,3).
Homozygous β Thalassemia (Thalassemia Major, 
TM) in patients presents with severe chronic hemo-
lytic anemia and multiple organs impairment (4,5). 
The complications in some organs (including liver, 
heart, skin, pancreas and hypothalamus) have been 
well known, so there are different strategies for pa-
tients management according to such complicati-
ons (6). Regarding complications of TM in other 
organs including immune system (2), there is ina-
dequate and controversial evidence about immune 
system in patients with β-thalassemia major (TM) 
(7-9). While some studies indicate the presence of 
normal level of immunoglobulines in serum of TM 
patients (10-12), some others demonstrated decre-
ased levels (13-15). Other controversies have been 
seen in many studies regarding serum complement 
concentrations in TM patients (8,9, 16-19). Due to 
critical importance of infections, as the main cau-
se of morbidity and second cause of mortality in 
TM patients (16), and because of a lack of such 
a research in our institution, the aim of this study 
was to investigate markers of the humeral immune 
system in TM patients.

PATIENTS AND METHODS

This was a historical cohort study, conducted in 
Boali Sina Hospital in Mazandarn province, Iran; 
The data were collected in the period between 
August and December 2007. The study group 
consisted of all TM patients registered in the Tha-
lassemia Ward of the Boali Sina Hospital in the 
research period. Inclusion criteria were the age 
above 11 years and transfusion dependency, and 
having a gender and age matched healthy sibling. 
The control group consisted of healthy siblings 
of the patients (cases) whose gender and age (± 5 
years) matched the case group.
Exclusion criteria included recent infection 
(according to disease history, visits of a physici-
an and receiving drugs in the past month), steroid 
and immunosuppressive therapy and known con-
genital immune disorders (according to patient’s 

documented medical history). Informed consent 
was taken from both the case and control gro-
ups. Ethical Approval was confirmed by the local 
“Research Ethics Committee”. 
Thirty four of our patients had matching (age and 
sex) healthy siblings, therefore, systematic sam-
pling for the cases (regular selection based on r 
= 34/ total number) was used, also the method of 
sampling for control group was goal based (the 
patients’ healthy siblings).  Demographic and me-
dical information of the patients including gender, 
patient age at the time of TM diagnosis, patient’s 
age at the time of receiving the first transfusion, 
intervals and numbers of transfusion, serum ferri-
tin level, splenectomy (yes or no), mean Hemo-
globin level in the past 5 years, the presence of 
complications (diabetes mellitus, hepatitis C, car-
diac disorder, hypothyroidism, the list of received 
drugs (desferal, deferiprone (L1), penicillin, ASA 
(Acetyl Salicylic Acid), sex hormones, digoxin, 
diuretics, folic acid) were extracted from medical 
records of the patients in Thalassemia Ward. The 
serum immunoglobulins (IgM, IgG, IgA, IgE) and 
serum complement (C3, C4, CH50) levels, also 
ASO and isohemaglutinin titers were determined.
About 10 ccm of peripheral venous blood was 
sampled from the cases and  controls. Serum was 
extracted from blood samples after centrifugati-
on, and stored at  – 70 o C. Serum levels of CH50 
and IgE were determined using ELISA lab sy-
stem (American Diasorim kit, Stillwater, United 
States) and American Monobind kit (lake forest, 
CA , USA),  respectively. Serum levels of C3, 
C4, IgA, IgM and IgG were determined using 
Immunoturbidometric method (Pars Azmun kit, 
Tehran, Iran), German Hitachi system model 717 
(Mannheim, West Germany)). Also, ASO (Anti 
Streptolysin O) titer with standard tubular met-
hod using Scalva Antigen and isohemaglutinin 
titer using back typing of a blood group were de-
termined. Case and control groups’ patients were 
blacked out for laboratory personnel.
Statistical analysis was performed in SPSS versi-
on 13 (statistical software) using descriptive  sta-
tistics, independent T test and Chi Square test. P 
value of <0.05 was considered as significant.

RESULTS 

A total number of 68 subjects (34 cases and 34 
healthy controls) was studied, of which 21 (62%) 
and 19 (55%) were female in the case and control 
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groups, respectively (p= 0.14). Mean age of the 
patients and the controls was 21± 4.5 (11-34) and 
20 ± 4.8 (19 -33) years, respectively (p= 0.31). 
The age at the time of diagnosis was less than 2 
years in 30 patients (88.2%), 26 patients (76.5%) 
had the first blood transfusion before they were 
2 years old. The duration of transfusion depen-
dency, mean interval between transfusions and 
mean age of splenectomy were 19.6 ±4.8 (10-
30) years, 2.8 ± 0.7 (1.2 – 5) weeks and 11.9 ± 
6 (5-20) years, respectively. The mean ferritin 
level and the mean level of Hb during the last 5 
years were 3000 ± 2700 (850 -5200) ng/dl and 
9.1± 0.9 (8-12.5) g/dl respectively. Drugs used 
by the patients included desferal in 33 patients 
(97.1%), sex hormons in 23 (67.6%), deferiprone 
(L1) in 14 (41.2%), ASA in 12 (35.3%), digoxin 
in 8 (23.5%) and diuretics in 3 (8.8%) cases.

While the serum level of IgA in the patients was 
more frequently higher than normal compared to 
the controls (p=0.03, OR= 2.22, CI 95% = 1.73-
2.94), there were no significant differences of the 
level of C3, C4, CH50, IgG, IgE, IgM, ASO and 
isohemaglutinin between the case and control 
groups (Table 1).
C4-level in TM male patients was significantly 
lower than in females (p=0.042, OR=1.8, CI 95% 
= 1.12-2.51). Elder patients showed much more 
increase in serum IgA, IgG, IgE, and ASO le-
vels compared to younger patients (p=0.032, p= 
0.011, p=0.006, p= 0.018) (Table 2).
In 13 (38.2%) splenectomized patients the IgA and 
IgG levels were significantly higher and the IgM 
level was lower than in non-splenectomized pati-
ents (p=0.004, p=0.00, and p=0.04, respectively).

Immunological factors Mean ± SD Less than NL     F (%) NL F (%) More than NL  (%)

control
C3 (mg/dl)

181.68±34.4* - 18 (52.9) 16 (47.1)
case 202.65±48.7* - 11 (32.4) 23 (67.6)

control
C4 (mg/dl)

14.21±3.6 4 (11.8) 30 (88) -
case 13.88±3.9 5 (14.7) 29 (85.3) -

control
CH50 (unit)

121.38±22.4 - 34 (100) -
case 118.21±22.6 - 34 (100) -

control
IgA (mg/dl)

176.21±76.4 1 (2.9) 32 (94.1) 1 (2.9)***
case 244.76±196.6 - 29 (85.3) 5 (14.7)***

control
IgM (mg/dl)

149.26±64 - 29 (85.3) 5 (14.7)
case 160.24±71.5 - 29 (85.3) 5 (14.7)

control
IgG (mg/dl)

966.47±139.6** 1 (2.9) 33 (97.1) -
case 1105.47±256.8** 1 (2.9) 31 (91.2) 2 (5.9)

control
IgE (IU/ml)

135.69±117.9 28 (82.4) 6 (17.6) -
case 111.25±132.3 28 (82.4) 6 (17.6) -

control
ASO (T.U/ml)

206.35±115.9 - 32 (94.1) 2 (5.9)
case 185.71±46.3 - 32 (94.1) 2 (5.9)

control
Isohemaglutin titer

- - 34(100) -
case - - 34(100) -

Table 1. Distribution of the patients with major B thalassemia and the control group by levels and grading of immunological factors 
during 2007 in Boali Sina Hospital Sari, Iran

SD, Standard Deviation; NL, Normal; F, Frequency; ASO, Anti Streptolysin O; 
*P=0.04; **P=0.007; ***P<0.05

IgG
Mean ± SD

IgA
Mean ± SD

IgE
Mean ± SD

IgM
Mean ± SD

ASO
Mean ± SD

Age

Age ≤ 15y 861 ± 128.6 144 ± 61.5 38.47 ± 22.6 - 160±0
Age > 15y 1138.07 ± 253 258.20 ± 205 120.96 ± 137.9 - 188.33 ± 48.7

P value P=0.011 P=0.032 P=0.006 - P=0.018

Splenectomy
No 21(61.8) 963.95 ± 146.3 153.33 ± 58.3 - 178.33 ± 75.5 -
Yes 13(38.2) 1334 ± 232.6 392.46 ± 294.8 - 131 ± 55.1 -

P value P=0.00 P=0.004 - P=0.04 -

Hepatitis C
No 29(85.3) 1058.9 ± 237.3 210.69 ± 132.5 - - -
Yes 5(14.7) 1375.6 ± 207.3 442.4 ± 372.7 - - -

P value P=0.009 P=0.013 - - -

Table 2. Effect of age, splenectomy and hepatitis C on humeral immunological agents during 2007 in Boali Sina hospital Sari, Iran.

SD, Standard Deviation
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As seen in Tables 2 and 3, there were significant 
relations between diabetes mellitus (DM), ferri-
tin level and some other factors with some immu-
nological indices (Table 2, Table 3).

DISCUSSION

In this study patients with ß thalassemia major were 
compared to healthy controls investigating the ef-
fect of the disease on humeral immune system.
The mean age of 21 ± 4.8 years for the patients 
indicated partial improvement in survival of TM 
patients, which consequently necessitates special 
attention to patients’ immunological system as a 
major causes of morbidity and mortality (2).
While the study indicated the level of IgA in TM 
patients significantly higher than normal, it de-
monstrated normal levels of IgG, IgE and IgM in 
the cases compared to the controls. These findin-
gs are partially compatible with some other stu-
dies  that showed increasing levels of IgG, IgA 
and IgM in TM patients (7,8). The mechanisms 
of such changes in the immunoglobulines were 
explained, according to hypothesis including iron 
overload on skin (stimulation of IgA production as 
a mucocutaneous antibody) (20-22) and repeated 
exposure to antigens due to repeated transfusions 
and infections (stimulation of IgM, IgG and IgE 
production) (8,16).  It seems that normal levels 
of IgM, IgG and IgE in our patients compared to 
other studies might be related to better control 
of infections, also serious filtration of transfused 
packed cells resulting in decreasing the chance of 
repeated exposure to antigens (2,8).

ASO
Mean ± SD

C3
Mean ± SD

C4
Mean ± SD

CH50
Mean ± SD

IgM
Mean ± SD

IgE
Mean ± SD

IgA
Mean ± SD

IgG
Mean ± SD

diabetes 
mellitus 

No 28(82.4) 189.93 ± 
50.1 208.39 ± 51 - - 169.25 ± 75 - 212

±  188.6
1034.64
± 190.63

Yes 6(17.6) 160 ± 0 175.83 ± 
23.2 - - 118.17 ± 27 - 397.67

± 170.5
1436

± 282.95

P value P = 0.018 P = 0.027 - - P = 0.009 - P = 0.034 P = 0.016

Acetyl 
Salicylic 

Acid

No 22(64.7) - - - - 178 ± 73.9 78.12
± 95.2 - 1027.05

± 216.1

Yes 12(35.3) - - - - 127.67 ± 
55.8

172
± 170.2 - 1249.25

± 271.8

P value - - - - P = 0.034 P = 0.046 - P = 0.013

Ferittin

F ≤ 3000 - - 14.90 ± 4.3 204.57 ± 
19.7 - - - -

F > 3000 - - 12.23 ± 2.6 105.85 ± 
22.1 - - - -

P value - - P = 0.033 P = 0.01 - - - -

Table 3. Effect of diabetes mellitus using acetyl salicylic acid and ferittin level on humeral immunological agents during 2007 in 
Boali Sina Hospital Sari, Iran

SD, Standard Deviation

Regarding effects of factors on immunological 
indices, the study showed increased levels of 
IgA, IgG and IgE in elder patients, increased le-
vels of IgA and IgG in splenectomized patients 
and diabetic patients or the patients with hepati-
tis. As mentioned above, such findings could be 
explained by basic mechanisms of repeated ex-
posure to antigen and iron overload (8, 16, 20, 
22). An important point is decreased level of IgM 
in TM patients with DM which may indicate im-
pairment of immune system due to DM (9). 
Regarding complement system components, the 
results of this study have shown normal levels 
of C3 and C4 in TM patients that are compatible 
with some other studies (9, 17, 18). However, di-
fferent studies have indicated different results on 
this issue. While the study of Amin et al showed 
decreased levels of classic pathway components 
(7), Corry et al demonstrated such changes in al-
ternative pathway (17). There are some explana-
tions for these controversial results (7, 17). The 
most important finding regarding complement 
system of TM patients in our study was signifi-
cantly lower levels of C4 and CH50 in patients 
with ferritin level above 3000 ng/dl. This finding 
might be related to iron overload (as an important 
factor in regulatory mechanisms of complement 
activity) or overuse of complement (9, 17, 18).
In conclusion, the results of this study did not in-
dicate any deficiency in immunoglobulins or com-
plement indices, so it seems that there is no essen-
tiality for routine surveying of immunoglobulins 
and complement levels in thalassemic patients 
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in order to detect immunodeficiency. Particular 
attention should be paid to TM patients with dia-
betes mellitus or high ferritin level. Further rese-
arches are required to investigate an effect of high 
levels of some immunoglobulins (IgA and some 
other immunoglobulins according the results of 
this and other studies) in TM patients. 
Limitations of our study included implementati-
on of the study in one hospital and lack of survey 
on cell mediated immune system  markers in the 
study,  as well as a relatively low number of regi-
stered patients, exclusion of febrile patients, poor 
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ABSTRACT

Aim To simplify proximal isovelocity surface area (PISA) method 
for mitral valve area (MVA) calculation  that does not necessitate 
the usage of a calculator and angle correction, and to compare va-
lues estimated using this novel method with the values obtained by 
the conventional PISA, planimetry and pressure half-time (PHT)  
methods. 

Methods We evaluated patients with a wide range of mitral steno-
sis (MS) severity. The MVA was measured by the methods of PHT 
(MVA PHT), planimetry (MVApl), conventional PISA (MVAC-PISA) 
and the novel method of simple PISA (MVAS-PISA). Application of 
simple PISA was performed subsequently by division of the peak 
mitral inflow velocity by four; measurement of the radius by adju-
sting the aliasing velocity to this value; square of the radius gives 
the MVAS-PISA. 

Results Twenty patients were enrolled in the study. Peak and mean 
pressure gradients of patients were  20 ± 6 mmHg and 10±4 mmHg, 
respectively. The average values of MVApl, MVAPHT, MVAC-PISA, 
and MVA S-PISA  were 1,54±0,41, 1,65±0,40, 1,58±0,42, 1,57 ± 
0,44 cm2, respectively. MVAS-PISA had a strong correlation with  the 
MVAC-PISA, MVApl  and MVAPHT . Furthermore, there was no signi-
ficant difference between simple PISA and the other methods. The 
agreement between planimetry and simple PISA methods for de-
tecting severe mitral stenosis (MVA<1.5 cm2) determined by ROC 
analysis was very good with a sensitivity and specificity of 100 % 
and 92%, respectively. 

Conclusion Simple PISA is a user friendly method which does not 
take time and gives simple and correct results. If the diagnostic 
power of the technique is proven by more comprehensive studies, 
it can supersede the conventional PISA method.

Key words: Mitral stenosis, echocardiography, PISA, mitral valve 
area 
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INTRODUCTION

Calculation of the mitral valve area (MVA) of 
the patients with mitral stenosis (MS) has a vital 
importance in terms of determination of the tre-
atment strategy (1, 2). The most commonly used 
diagnostic tool for this purpose is transthoracic 
echocardiography (1,2). In echocardiography 
practice, the MVA calculations are usually per-
formed using the pressure half time and the pla-
nimetric method (3-5).  However, in cases with 
serious calcifications in the mitral valve, insuf-
ficiency of the echo window, the valvuloplasty 
applications performed previously, atrial fibri-
llation, elder age and aortic and mitral regurgi-
tation, the above mentioned echocardiography 
methods fail to satisfy and lead to incorrect re-
sults (6-10).  With the purpose of overcoming 
such problems, usage of proximal isovelocity 
surface area (PISA) method is recommended for 
MVA measurements (11-13).
PISA method is based on the continuity principle; 
therefore, it does not have limitations as the ot-
her techniques (14,15). However, despite putting 
forward its theoretical advantages, PISA method 
is rarely used in clinical practice. The most im-
portant reasons for not using the PISA method for 
MVA calculations are the difficulties in the alpha 
angle measurements and the necessity of the usa-
ge of a calculator for the arithmetic operations in 
the formula (16,17). In the previous studies, the 
MVA calculations were performed by fixing the 
alpha angle and simplifying the measurements 
(16-18). However, in these studies the necessity 
of the usage of calculator could not be elimina-
ted. For this reason, PISA method has never been 
used routinely for MVA measurements.
In several studies it was proved that alpha angle 
lies within a certain value range and this range 
has approximately 10% tendency for variation 
(16-18).  The similarity of the alpha angle in a 
great number of patients prompted us to consi-
der this as a fixed angle. Based on this hypothe-
sis, we developed a mental calculus technique 
for the calculation of the valve area that does not 
necessitate the usage of a calculator and angle 
correction. We compared the values obtained by 
means of this novel technique with the values 
obtained with the conventional PISA method, 
planimetry and PHT method.

PATIENTS AND METHODS

Patients

Twenty consecutive patients attending to our ec-
hocardiography laboratory between January 2010 
and June 2010 with a wide range of MS severity 
were evaluated. The exclusion criteria were: he-
art rate exceeding 100 per minute, unwillingness 
to participate in the study, any echocardiographic 
feature (massive calcification, inability to allign 
the ultrasonic beam parallel to the jet, inability to 
obtain the cross-sectional view of the mitral ori-
fice) that makes using any of the methods subop-
timal. Each subject was given written informed 
consent to participate in the study, which was 
approved by the Ethic Committee of Gulhane 
Military Medical Academy.

Echocardiographic examination

All patients underwent a complete 2-D and Do-
ppler examination using the echocardiography 
device, Vivid III, equipped with 2.0 – 4.5 –MHz 
transducer (GE-Vingmed Ultrasound AS, Hor-
ten, Norway). 
The MVA was measured by (i) the method of PHT 
(MVA PHT); (ii) planimetric method (MVApl); (iii) 
conventional PISA method (MVAC-PISA); (iv) sim-
ple PISA method (MVAS-PISA). All measurements 
were performed by experienced cardiologists. The 
MVAPHT, MVAC-PISA and MVAS-PISA were measu-
red from the apical windows, which gives the best 
alignment of ultrasonic beam and mitral inflow 
jet. Peak and mean transmitral pressure gradients 
and systolic pulmonary artery pressure were also 
measured. In patients with normal sinus rhythm 6 
and in patients with atrial fibrillation (AF) 10 con-
secutive well-defined mitral inflow patterns were 
chosen for measurements. Left ventricular (LV) 
dimensions, functions and left atrial diameter 
were measured as recommended by the American 
Society of Echocardiography.(19) 

Conventional PISA Method

According to conventional PISA method, the flow 
through a narrow orifice is assumed to form con-
centric layers of same velocity proximal to the 
orifice (20). The flow through these surfaces is 
equal to the flow through the stenotic orifice. Be-
cause these layers are also assumed to be hemisp-
heric, it is possible to measure the surface areas 
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of these shelves. Hemispheric radii were measu-
red on mitral valve during the E wave. According 
to this principle, MVA is calculated with the fo-
llowing formula: MVA=2 X π X r2 X (Val / Vmax) 
X (α/180) (16). In this formula, Val is the aliasing 
velocity and Vmax is the peak flow rate of E wave 
measured on the valve with continuous wave Do-
ppler. Ratio α/180 is used as the angle correction 
factor. Here, α angle is the angle formed by the 
mitral leaflets during the diastolic phase. 

Simple PISA method

Initially it measured α angles of the patients with 
MS. The average α angle value was determined 
as 122±18º. This value was similar to the ones 
obtained in the previous studies. (16, 18, 21) It 
performed the arithmetic operations according to 
the formula by presuming the α angle as 122, and 
in consequence it obtained the following formula: 
MVA= 4.2 X R2 X (Val/Vmax). The aliasing velo-
city was adjusted to one forth of the peak E wave 
velocity. The hemispheric radius was measured 
during E wave with Val values calculated and was 
adjusted for each patient individually. Finally, the 
following formula was achieved: MVAS-PISA= 4.2 
X r2 X (1/4) = r2.
In this formula, the coefficient 4.2 is rounded up 
to 4 (this results only in a 5% deviation) and with 
the help of this simplification a formula as MVAS-

PISA= r2 was obtained, which is a formula that ena-
bles mental calculus. Application of this formula 
(Figure 1) necessitates the following steps: 1) esti-
mation of peak E wave velocity with CW-Doppler 
(Figure 1A); 2) division of the peak velocity value 
by four; 3) measurement of the hemispheric radius 

during E wave by adjusting the aliasing velocity to 
this value (Figure 1B); and 4) squaring the measu-
red radius. The value obtained in consequence of 
these operations is the MVAS-PISA value.

Statistics

Continuous variables were expressed as mean ± 
SD. Comparisons of MVA obtained by the simple 
PISA method and the other methods were anal-
yzed using paired t-tests, Pearson’s correlation 
and Bland-Altman analysis. The discriminatory 
power of the new method was tested by ROC 
analysis. Statistical significance was defined with 
P<0.05.

RESULTS

Twenty patients were enrolled in the study. The 
clinical and echocardiographic characteristics of 
the patients were summarized in Table 1. Mean 
age was 27 ±10 years. Seventeen (85%)  pati-
ents were male. Two (10%) patients were in AF. 
Four patients had moderate and seven had mild 
mitral regurgitation while five had mild aortic 
regurgitation. None of the patients had undergo-
ne mitral valve repair or valvuloplasty. Peak and 
mean pressure gradients of the patients were 20 
± 6 mmHg and 10±4 mmHg, respectively. The 
MVA measurement was possible in all patients. 
The average values of MVApl, MVAPHT, MVAC-

PISA, and MVA S-PISA  were 1,54±0,41, 1,65±0,40, 
1,58±0,42, 1,57 ± 0,44 cm2, respectively. Using 
planimetry, 8 patients (40%) were identified as 
severe MS (MVApl < 1.5 cm2 ). Mean value of the 
angle α was 122±18º.  The range of angles used 
in PISA methods was from 90 to 156 degrees.

Figure 1. Application of the simple PISA method: A) Estimation of peak E wave velocity with CW-Doppler and division of the peak 
velocity value by four.(2.40/4=0.60 m/s);  B) measurement of the hemispheric radius by adjusting the aliasing velocity to this value 
(arrow); and squaring the measured radius (MVAS-PISA= 0.952=12 =1 cm2) (Omer Yiginer 2010)
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MVAS-PISA had a strong correlation with the MVA-
pl (r = 0.84; p<0.0001) and MVAPHT (r = 0.78; 
p<0.0001). The relation between the conventional 
PISA method and simple PISA was very strong 
(r=0.963; p<0.0001). In terms of the measured 
MVA values, there was no statistically significant 
difference between simple PISA and the other met-
hods (p=0.21 for planimetry; p=0.2 for PHT; p=0.9 
for conventional PISA). The Bland-Altman anal-
yses of the difference between simple PISA and 
the other methods were seen in Figure 2. The mean 
difference between MVA S-PISA and the values obta-
ined using the other methods of planimetry, PHT 
and conventional PISA were 0.07±0.25 cm2 (Figu-
re 2A), 0.03±0.29 cm2 (Figure 2B) and 0.005±0.12 
cm2 (Figure 2C) respectively. The agreement 
between planimetry and simple PISA methods for 
detecting severe mitral stenosis (MVA<1.5 cm2) 
determined by ROC analysis was very good with 
a sensitivity and specificity of 100 % and 92%. By 
means of ROC analysis, we determined that the 

most appropriate cut-off value for MVAS-PISA used 
with the purpose of diagnosing MVApl <1,50 cm2 
patients was 1.56. Intra- and interobserver variabi-
lity in measuring MVA S-PISA method were determi-
ned as 4 % and 7 %, respectively. 

DISCUSSION

In this study, the alpha angle value used in the 
PISA method was fixed and a new technique de-
veloped (16,17).  It was assessed that this new 
technique was well correlated with the conven-
tional PISA, planimetric and PHT methods. On 
the other hand, as seen in the Bland-Altman grap-
hics, when it was compared with the planimetric 
method, it was observed that the correlation de-
creased as the MVA increased. This deviation 
with regards to the increasing MVA values is 
one of the limitations of both the simple PISA 
method and the conventional PISA method (15). 
Most important reason for this situation is, as the 
valve area increases, during the calculation of the 
area error risk also increases due to the distortion 
of its hemispheric proximal isovelocity surface 
shape. Errors regarding the determination of the 
correct MVA value become more significant es-
pecially when it was 2 cm2 and more of the val-
ve area. For this reason, in presence of the valve 
area expected within these value ranges, disuse 
of not only this method, but all PISA methods 
is recommended (15). In the patients with mitral 
stenosis, when the valve area is 1.5 cm2 or less, 
percutaneous or surgical intervention indication 
arises (2). Therefore, diagnosis of the valves with 
areas less than 1.5 cm2 is very important. In con-
sequence of the ROC analysis, the results of this 
study showed that PISA method could diagnose 
the patients with a MVA less than 1.5 cm2 with 
100% sensitivity and 92% specificity.
In the past, alpha angle fixation procedure was 
also used by Zeitoun et al and it was observed that 
MVA values obtained by means of this procedu-

Characteristics Mean± SD or 
number (%)

Age (years) 27 ±10
Male gender 17 (85 %)
Atrial fibrillation 2 (10 %)
Mild mitral regurgitation 7 (35 %)
Moderate mitral regurgitation 4 (20 %)
Mild aortic regurgitation 5 (25 %)
Left ventricular enddiastolic dimension (cm) 4,7±0.4
Ejection fraction 67,4±5,5
Peak mitral transvalvular gradient (mmHg) 20 ± 6
Mean mitral transvalvular gradient (mmHg) 10 ± 4
Alpha angle (degree) 122±18
Adjusted Alising velocity in conventional PISA 
(cm/s) 34±2
Adjusted Alising velocity in simple PISA (cm/s) 56±8
Patients with severe mitral stenosis 8 (40 %)
MVApl (cm2) 1,57±0,4
MVAPHT (cm2) 1,53±0,4
MVAC-PISA(cm2) 1,6±0,4
MVAS-PISA(cm2) 1,541 ± 0,4

Table 1. The clinical and echocardiographic characteristics of 
the patients*

*SD, standart deviation; PISA, proximal isovelocity surface area; 
MVApl , planimetric mitral valve area; MVAPHT, mitral valve area 
estimated using pressure half time method; MVAC-PISA , mitral valve 
area estimated using conventional PISA method; MVAS-PISA , mitral 
valve area estimated using new simplified PISA method

Figure 2. Quality control plots using Bland-Altman analysis for simple PISA and other methods of planimetry. A) pressure half 
time; B) conventional PISA (C) 
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re give correct results (16). In a previous study, 
Uzun et al have also developed a more practical 
new technique for the purpose of ensuring angle 
correction and they proved the validity of the va-
lues detected with this technique (17). However, 
this method did not remove the necessity for the 
usage of a calculator either. In another study con-
ducted in the following years, with the intention 
of removing the necessity for the usage of calcu-
lator, Uzun et al have prepared a nomogram using 
the angle correction technique developed by them 
(18). The MVA values obtained by means of this 
nomogram correlate very well with the values 
attained with other techniques. The most impor-
tant limitation of this technique is to oblige the ec-
hocardiographers to have a nomogram. However, 
our technique removes the necessity of angle me-
asuring together with calculator and nomogram 
usage. A mental division operation performed by 
dividing the value by four and a squaring operati-
on will be enough for determination of MVA. For 
simplification of the existing formula some values 
are rounded up. The most outstanding one is the 
rounding up of the coefficient 4.2 to 4. This roun-
ding up procedure may affect the accuracy of the 
technique. However, 4.2 is a value calculated by 
replacing the alpha angle with 122, which is the 
average value of our cases. When α angle value 
which is required for rounding up this coeffici-
ent to 4 was calculated backwards, the required 
angle was determined as 115. This 115 value lies 
within the standard deviation of our alpha angle 
value (α =122±18º) and moreover, it correspon-
ds better to the other studies performed (15,17). 
When the average alpha angle values determined 
by other researchers are taken into consideration, 
this rounding up seems to be acceptable. In our 
study, the range of the α angle was from 90 to 156 
degrees. Thereby, in patients with an alpha angle 
less than 90 degree or more than 150 degree, this 
simple PISA method may result in false results. 

The average peak E wave velocity is determined as 
222±34 cm/sec. When this value is taken into con-
sideration, it will be understood that flow conver-
gence radii are measured by adjusting the aliasing 
velocity values between 43 cm/sec and 73 cm/sec 
(in average 56±8 cm/sec). This situation is conside-
red as one of the most important limitations of the 
study, because the optimal aliasing velocity valu-
es recommended for the measurement of the flow 
convergence radii are comparatively lower than the 
values we used as required by the formula(22, 23). 
Nevertheless, we did not encounter any problems 
during the hemispheric radius measurements and 
the attained values are determined to be substan-
tially well correlated with MVA values measured 
using conventional PISA method.
Almost all the data obtained from the methods of 
planimetry, PHT and mean pressure gradients are 
used in everyday clinical practice in decision ma-
king for intervention in patients with MS. Beca-
use of the difficulties of angle measurement and 
arithmetic operations, conventional PISA method 
is not generally used. In routine clinical practice, 
simple PISA may be an alternate, complementary 
and confirmative diagnostic tool for MVA mea-
surements.
In conclusion, MVA measurement with PISA 
method can be performed by means of a novel 
technique which does not necessitate an alpha 
angle measurement and usage of a calculator. 
Simple PISA is a user friendly method which 
does not take time and gives simple and correct 
results. Due to these reasons, if the diagnostic 
power of this new technique is proven by more 
comprehensive studies, it can supersede the con-
ventional PISA method.
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ABSTRACT

Aim To assess the relationship between dietary magnesium intake 
and the risk of coronary heart disease (CHD).
Methods A conducted case-control study included 290 randomly 
selected cases (mean age 59.98 +/- 10.03 years) with first event 
of an acute coronary syndrome and 290 selected controls paired 
by sex, age and region (mean age 59.43 +/- 10.10 years) admitted 
to the same hospitals without any suspicion of coronary disease. 
A diet was assessed by an interviewer-administered semi-quanti-
tative food frequency questionnaire, and magnesium intake was 
derived from the nutrient database. 
Results Subjects with coronary heart disease had significantly 
lower intake of foods containing high levels of magnesium like 
whole grain (p<0.0001), legumes (p<0.05) and nuts (p<0.05). 
Lower dietary magnesium intake was found to be positively asso-
ciated with risk of coronary heart disease (0.027). 
Conclusion Our findings suggest that dietary intake of magnesium 
was associated with reduced risk of coronary heart disease among 
Serbian population.  
Key words:  dietary magnesium, risk, coronary heart disease
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INTRODUCTION

Magnesium (Mg) has a very important role in 
proper functioning of the human body, especi-
ally the cardiovascular system. Magnesium de-
ficiency in the body is associated with different 
risk factors for cardiovascular diseases and at-
herogenesis such as increasing oxidative stress, 
cytokine synthesis, nitrogen oxides and media-
tors of inflammation, and adhesion molecules on 
microvascular endothelial cells (1,2). It was pro-
ven that 6.9% - 11% of hospitalized patients with 
acute myocardial infarction and 65% of patients 
in intensive care units have a lack of Mg (3,4). A 
possible role of magnesium in the etiology of is-
chemic heart disease is still not sufficiently clear 
and it is likely that several mechanisms are invol-
ved.  Previous studies demonstrate that increased 
intake of dietary magnesium may lower blood 
triglyceride level and increase  high-density lipo-
protein (LDL) cholesterol levels (5). 
Consumption of processed food poor in magne-
sium affects a significant reduction in Mg intake, 
so most US and European populations consume 
magnesium at levels below the recommended 
daily allowance of magnesium (320 mg/day for 
women and 420 mg/day  for men) (6,7).      
Numerous studies point to an inverse relationship 
between magnesium intake through diet and the 
incidence of cardiovascular diseases (8,9). Besi-
des, there are studies that confirm that the reduc-
tion in risk of cardiovascular disease is due to in-
creased intake of magnesium via drinking water 
(10,11). Population consuming less Mg via food 
or water has a higher propensity to arrhythmia 
and increased risk of sudden death in cases of 
cognitive heart failure compared to populations 
with diets richer in Mg (12). 
We have previously reported results of a case-
control study from Niš city (Serbia) in which 
we sought to explore the nutritional etiology of 
coronary heart disease (13). This, as well as the 
renewed interest on a possible relation of magne-
sium, prompted us to investigate the  association 
between dietary magnesium intake and coronary 
heart disease in the Serbian population.
The aim of the study was to examine the interre-
lationship between magnesium intake through 
diet and the occurrence of coronary heart disease 
(CHD). 

PATIENTS AND METHODS 

This anamnestic study included 290 patients hos-
pitalized at the teaching hospital (Clinical Cen-
ter) in Niš city, Serbia, with a definite diagnosis  
of coronary heart disease, I20-I25 according to 
the tenth revision of the International Classifica-
tion of Diseases (ICD-10) issued by the World 
Health Organization (WHO) 1992 (14), based 
either on a first positive coronary arteriogram or 
on the first electrocardiographically confirmed 
myocardial infarction, or both. Eligible controls 
were 290 patients admitted to the same hospital 
for minor diseases or conditions believed to be 
unrelated to diet. Based on medical data, it was 
determined that these patients did not suffer from 
cardiovascular disease, diabetes mellitus, can-
cer or hormone function disorder. Patients in the 
control group did not have clinical symptoms or 
signs, or suspicion of myocardial infarct and /or 
unstable angina pectoris, nor were they diagnosed 
with any other cardiovascular disease. Neither in 
the control group nor in the group with patients 
suffering from CHD were there any psychiatric 
patients or toxicomans. Among the controls, 185 
(63.80 %) were surgical inpatients, 64 (22.06%) 
were admitted for dermatological complaints, 
and 41 (14.14%) had other medical problems. All 
participants were from the territory of the Nišava 
district. The study was conducted at the Clinical 
Centre in Niš in the period between 2009-2010.
The respondents were informed about their par-
ticipation in the research and its aims and con-
sequently agreed to provide requested informati-
on. Ethical approval for the study was given by 
the University where the study was based and 
approval for access was obtained from the Clini-
cal Center of Niš.
 The interviews were conducted in the hospital 
wards by two trained research assistants. All par-
ticipants underwent a clinical examination and 
were required to complete the original structu-
red epidemiological questionnaire about data on 
socio-demographic factors and smoking habits, 
eating habits, physical activity at work and he-
reditary predisposition for heart disease. The nu-
trition status of the respondents was determined 
using standard anthropometric procedures (15). 
Body weight, body height and waist circumferen-
ce were measured.
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Information on dietary intake of magnesium by 
individuals was obtained by indirect method. The 
semi-quantitative Food Frequency Questionnaire 
(FFQ) was implemented, which is widely used in 
the United Stated and the European Union (16-
18). Participants were asked about their average 
frequency of different food consumption, over a 
period of one year before the onset of symptoms 
for the coronary heart disease. Data on the su-
pplemental intake of magnesium through mul-
tivitamin or other preparations were taken into 
account. For total magnesium we considered the 
sum of magnesium intake from both dietary and 
supplemental sources.
Magnesium intakes (mg) for individuals were 
estimated by multiplying the magnesium con-
tents of a selected typical portion for each 
specific food item by the frequency that the 
food was eaten per day. The total intake of ma-
gnesium for each respondent was calculated 
according to the Serbian nutrient database (19) 
and the Italian nutrient database (20). The la-
tter database was only used for nutrients whi-
ch were not present in the former database. 
Based on the results obtained using the FFQ qu-
estionnaire, an original software was developed 
for calculating the average annual intake of ma-
gnesium in each of the respondents.  
Questionnaire was validated in a previously con-
ducted study (21). Questionnaire was tested in 
terms of reproducibility and validity of 30 (10%) 
patients and 30 patients (10%) controls, who were 

re-interviewed one year after the initial interview 
with an identical FFQ. The magnesium  intake va-
lues were estimated on the basis of the first and 
second FFQ and were compared with average ma-
gnesium values obtained by 6 daily intakes from 
notes that had been written from the memory every 
two months. The correlations between lower daily 
intakes in both were higher than 0.5 (21).
For processing the results of the research, Epi 
Info programs (Ver.6.04) were used together with 
the statistical package SPSS for Windows (rele-
ase 8.0). Based on the frequency of consumption 
for particular groups of food, the groups of par-
ticipants were divided into categories: group of 
patients who had never consumed or had a low 
consumption frequency of that particular food 
(usually 1-3 times a month); the group of patients 
with a consumption frequency of that particular 
food (once a week to 2-4 times week) and the 
group of patients with a high frequency of intake 
of that particular food (several times a week to 
2-4 times a day and more).  

RESULTS 

The characteristics of the subjects involved in the 
study are shown in Table 1. There was a high per-
centage of overweight or obese subjects (about 
70%) and current smokers in the group of cases 
(about 60%). There was also a significant diffe-
rence in the proportions of subjects with hyper-
cholesterolemia and hypertriacylglycerolemia 
among the cases and the controls. The patients 
had a significantly more positive family history 
of cardiovascular diseases than the controls.
The odds ratio of coronary heart disease accor-
ding to the frequency of integral  cereal consump-
tion is shown in Table 2. The patients, when com-
pared to the controls, consumed fewer integral 
cereal portions (Maentl-Hensel χ2 test = 19.13; 
p<0.0001). Where the amount of used whole gra-
in was higher, risk of the disease was reduced to 
54% (OR= 0.46, 95% CI=0.32-0.66).       

Variable Cases Controls p*
Number of individuals 290 290
Mean age (years) 59.98±10.03 59.43±10.10
Duration of education (years) 

< 0.001≤8 (%) 21 14.1
9-12 (%) 55.9 46.9
> 12  (%) 23.1 39

Smokers (%) 61 59 < 0.00001
Positive familiar 
anamnesis (%) 51.4 32.8 < 0.00001

Body mass index (kg/m2)
< 0.01≤ 25 (%) 33.1 44.5

> 25 (%) 66.9 55.5
Waist circumference (cm) 

< 0.001≤94 ♂ or ≤ 80 ♀ (%) 39 56.2
  >94 ♂  or > 80 ♀ (%) 61 43.8

Blood cholesterol (mmol/l)
< 0.00001≤5.2 (%) 19.6 42.1

>5.2 (%) 80.4 57.9

Blood triglycerides (mmol/l)
< 0.00001≤ 2.3 (%) 62.8 86.2

>2.3 (%) 37.2 13.8

Table 1. Baseline characteristics of the participants

*t test 

No (%) of patients
Frequency of consumption Cases Controls
Poor 150 (51.7) 97  (33.4)
High 140  (48.3) 193  (66.6)
TOTAL 290 290  
Maentl-Hensel χ2 – test 19.13   p=0.0000122 , p < 0.0001
OR (95% CI) 0.46 (0.32-0.66)

Table 2. Frequency of consumption of integral cereals and 
cereal products in the diet of the respondents as a risk factor 
for CHD

Stevanović et al Magnesium intake and coronary heart disease
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The patients, when compared to those in the con-
trol group, consumed less integral bread. A rare 
integral bread intake (never or 1-3 times a month 
at most) increased the risk of coronary heart di-
sease (Maentl-Hensel χ 2 test = 88.52; p<0.05) 
(Table 3).
Where the amount of consumed legumes was hi-
gher, the risk of the disease was reduced (Maentl-
Hensel χ2 – test = 60.12; p < 0,05) (Table 4).
Low frequency of nut intake (mostly 1-3 times a 
month) increased the risk of coronary heart dise-
ase (Maentl-Hensel χ2 – test = 78.32; p < 0,05) 
(Table 5).
Magnesium dietary intake was associated inverse-
ly with the risk of incidence on CHD (Table 6).

DISCUSSION 

In this anamnestic study, inverse association 
between magnesium dietary intake and risk of 
CHD was found. Furthermore, the study has 
shown that people without CHD, significantly 
more used whole grains, legumes, and especially 
nuts in their diet.  
Our results, which were in accordance with the 
results of other researchers (22, 23) confirmed  
that subjects eating the highest number of cereal 
grains and vegetables servings had a lower re-
lative risk for coronary heart disease than those 
who consumed the least amount of cereal grains 
and legumes. The association between nuts con-

sumption and the risk of cardiovascular disease 
has been confirmed previously too (24). Subjects 
who consumed peanuts 2+ times per week had 
a relative risk of CHD of 0.66 (CI: 0.46–0.94). 
For tree nuts, the relative risk for consumption 
21 times per week was 0.79 (CI: 0.50–1.25) (25). 
The results of the Honolulu Heart Program found 
that associations between dietary Mg intake and 
coronary events occurring 15 years after the fo-
llow-up were slight (26). 
Magnesium deficiency is believed to have adver-
se cardiovascular consequences that are broad 
and complex, although a link between dietary Mg 
intake and the risk of coronary heart disease has 
not been clearly identified (27). In another study, 
subjects who reported a lower dietary magnesium 
intake had significantly lower serum magnesium 
concentrations than those who reported higher di-
etary magnesium intake and, in some cases, had 
a significantly higher frequency of supraventricu-
lar beats. There was a slight relationship between 
dietary magnesium intake and a reduced risk of 
CHD in male subjects; however, there was no no-
ted decrease in the development of CHD disease 
in women who had high magnesium intracardi-
ovascular disease (28). Also, more than 50% of 
patients with heart failure had inadequate intakes 
of magnesium (29).
On the other hand, some studies do not support 
the hypothesis that magnesium intake reduces the 
development of CHD, although a slight inverse 

No (%) of patients
Frequency of consumption Cases Controls

Never
<monthly
1-3 times a month
Once a week
2-4 times a week
5-6 times a week
Once a day
2-4 times a day and more

 206 (71.04)
 33 (11.38)
22 (7.58)
15 (5.18)
6 (2.07)
3 (1.03)
2 (0.69)
3 (1.03)

97 (33.45)         
76 (26.21)
35 (12.07)
34 (11.72)
26 (8.97)
6 (2.07)
11 (3.79)
5 (1.72)

TOTAL 290 290  
Maentl-Hensel χ2 – test 88.52   p=0.00000000 , p < 0.05

Table 3. Frequency of consumption of integral bread in the 
diet of the respondents as a  risk factor for  CHD

No (%) of patients
Frequency of consumption Cases Controls

Never
<monthly
1-3 times a month
Once a week
2-4times a week and more

39 (13.45)
 33 (11.38)
72 (24.83)
112 (38.62)
34 (11.72)

0 (0.00)         
54 (18.62)
111 (38.27)
101 (34.83)
24 (8.28)

TOTAL 290 290  
Maentl-Hensel χ2 – test 60.12   p=0.00000000 , p < 0.05

Table 4.  Frequency of consumption of legumes in the diet of 
the respondents as a risk factor for CHD

No (%) of patients
Frequency of consumption Cases Controls

Never
<monthly
1-3 times a month
Once a week
2-4times a week and more
5-6times a week and more

68 (23.45)
 85 (29.31)
48 (16.55)
54 (18.62)
25 (8.62)
10 (3.45)

28 (9.66)         
48 (16.55)
102 (35.17)
49 (16.90)
27 (9.31)
36 (12.41)

TOTAL 290 290  
Maentl-Hensel χ2 – test 78.32   p=0.00000000 , p < 0.05

Table 5. Frequency of consumption   hazelnuts, walnuts, al-
monds  in the diet of the respondents as  a risk factor for CHD

No (%) of patients
Magnesium (mg/day) Cases Controls

≤269
>269 

214 (73.79)
 76 (26.21)

95 (32.76)
195 (67.24)         

TOTAL 290 290  
t test 0.027

Table 6. Dietary intake of magnesium and coronary heart 
disease
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Nutritivni unos magnezijuma i rizik od koronarne bolesti srca - 
studija iz Srbije
Slavica Stevanović1, Maja Nikolić2, Aleksandra Stanković2

1JKP ’’Naissus’’ Niš, 2Medicinski fakultet Univerziteta u Nišu; Niš, Srbija

Sažetak 

Cilj Ispitati odnos između nutritivnog unosa magnezijuma i rizika od ishemijske bolesti srca. 
Metode Urađena je anamnestička studija kod 290 slučajno odabranih pacijenata (prosečne starosti 
59,98 +/- 10,03 godina) s prvim akutnim koronarnim sindromom i 290 odabranih kontrolnih pacijenata, 
uparenih po polu, uzrastu i regionu (prosečne starosti 59,43 +/- 10,10 godina), lečenih u istoj bolnici 
kao pacijenti bez sumnje na koronarnu bolest. Ishrana je procenjivana anketiranjem, upotrebom vali-
dovanog semikvantitativnog upitnika o učestalosti unosa namirnica, a unos magnezijuma izračunat je 
korišćenjem baza podataka o sastavu namirnica. 
Rezultati  Pacijenti s koronarnom bolešću srca su značajno ređe unosili namirnice s visokim sadržajem 
magnezijuma, kao što su cela zrna (p < 0,0001), mahunarke (p < 0,05) i orasi (p < 0,05). Utvrđeno je da 
je niži nutritivni unos magnezijuma u pozitivnoj korelaciji s rizikom od koronarne bolesti srca (0,027). 
Zaključak Naši rezultati ukazuju da smanjen nutritivni unos magnezijuma predstavlja rizik za ishemij-
sku bolest srca.
Ključne reči: magnezijum u ishrani, rizik, koronarna bolest srca
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ABSTRACT

Aim To evaluate the characteristics of cognitive disturbances in 
patients with parkinsonism and to point out the need of following 
up those changes by highly specific tests.

Methods The first group consisted of patients with Parkinson’s 
disease, and the second group of patients with vascular parkinso-
nism. The neuropsychological assessments were performed with 
mini mental state examination (MMSE) and the Raven progressi-
ve matrices.

Results The MMSE has shown a higher percentage of patients 
with vascular parkinsonism who had dementia. For evaluating the 
nonverbal possibilities, the aim of understanding the complex si-
tuation and the visual perception, the Raven’s progressive matrices 
were used showing that in both groups of the patients those speci-
fic changes were highly present.

Conclusion It was concluded that MMSE and Raven’s progressi-
ve matrices have to be obtained in early phases of the disease, and 
have to be repeated to follow up the therapy effect.

Key words: cognitive dysfunction, parkinsonism, Raven’s progre-
ssive matrices, mini mental state examination
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INTRODUCTION 

In patients with parkinsonism the cognitive 
dysfunctions are often present in the early pha-
ses of the disease, even before the evident motor 
symptoms occur (1, 2). Between 15 and 20 % of 
patients with idiopathic parkinsonism develop 
dementia (3), but mild cognitive dysfunctions are 
present in many more patients thus contributing 
to the quality of life (4). 
Idiopathic Parkinson’s disease is a neurodege-
nerative disorder of the central nervous system, 
where, beside motor signs, the non-motor signs 
such as cognitive decline, vegetative and sensiti-
vity disorder also appear (5). By the progression 
of the disease, beside the changes in the substantia 
nigra, other extranigral components of the motor 
loop in the central nervous system are involved, 
which contribute to the damage of magnocellu-
lar cholinergic cells leading to the lack of nora-
drenaline, 5-hydroksitriptamin, acetylcholine, 
neuropeptides and dopamine (6). Changes are 
also present in the mesencephalic dopaminergic 
fibers, which are projected in the cortex and the 
limbic system (7).
Vascular parkinsonism is a secondary form of 
parkinsonism (8) often presenting with pseudo-
bulbar symptomatology, sphincter disturbance 
and dementia (9), caused by the disruption of cor-
ticospinal tract with the lacunar infarcts in basal 
ganglia (10), infarcts in frontal lobes or diffuse 
subcortical lesions in those patients (11, 12). The 
prevalence of vascular parkinsonism is 3-5% of 
all patients with parkinsonism (3). Cerebrovascu-
lar diseases and their consequences are nowadays 
the third cause of death in the world, and in cases 
of survival they mostly lead to invalidity of seve-
ral degrees (14). In patients with vascular parkin-
sonism lacunar lesions do not cause any motor 
signs but in time they contribute to the cognitive 
decline (15,16).
Pathophysiologicaly idiopathic parkinsonism is 
based on the neurodegeneration and the dysfun-
ction of the neurotransmiter system, while neu-
roimaging methods like magnetic resonance or 
computed tomography of brain show completely 
normal intracranial structure without any evident 
cerebral pathology (17).
Using different psychological tests we can de-
termine even mild cognitive dysfunctions. The 

mostly used test for evaluating cognition is the 
Mini Mental State Examination-MMSE, giving 
us an objective result about the presence and 
the degree of dementia (18). The Raven’s pro-
gressive matrices are very useful for measuring 
the eductive nonverbal possibilities, so far the 
possibility of understanding complex situations, 
and the meanings of situations, perception and 
thinking (19). The results depend on the inten-
sity and the area of lesion which is confirmed 
by studies where the correlation between the 
failure on the test and duration of the disease 
was found (20).
The aim of our study was to determine the extent 
and characteristics of cognitive changes in pati-
ents with primary and secondary parkinsonism 
by using the mini mental scale and the Raven’s 
progressive matrices, and to determine whether 
lacunar lesions present in patients with vascular 
parkinsonism influence the level and characteri-
stics of cognitive changes. Our results might in-
dicate the need for detection of the intracerebral 
pathology such as lacunar infarcts on time, and 
indicate further ways of treatment to achieve a 
possible reduction in complications and impro-
ve the quality of life in patients with parkin-
sonism. The development and progression of 
cognitive changes is one of the most important 
indicators of the progress of the disease and 
following up such changes would contribute to 
better understanding of the etiopathogenesis of 
vascular parkinsonism particularly in terms of 
the boundary between neurodegenerative and 
cerebrovascular diseases (12). 
Our research is based on the hypothesis that pe-
ople with vascular parkinsonism have signifi-
cant cognitive changes as compared to persons 
with primary parkinsonism due to the presence 
of cerebrovascular pathology in the form of 
multiple lacunar infarcts in the basal ganglia 
(21). In the literature sufficient and adequate 
data on the application of highly specific tests 
for evaluation of the cognitive changes present 
in patients with parkinsonism  have not been 
found, although it was established that the co-
gnitive changes in patients with parkinsoni-
sm occur very early (22, 23). The aim of our 
study was to determine a potential difference 
between the presence of cognitive dysfunctions 
in patients with idiopathic and with vascular 
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parkinsonism in early stages of the diseases, 
while no motor disability is present. Given that 
regular monitoring of the cognitive changes in 
patients with parkinsonism is not a part of rou-
tine clinical practice, we expect that the results 
of our study will indicate the need for frequent 
monitoring of these changes in patients with 
parkinsonism.

PATIENTS AND METHODS 

The study included randomly select 50 patients 
with signs of parkinsonism, both sexes, in age 
over 40 years, who were regularly treated and 
controlled in the outpatient Clinic for Movement 
Disorders, Department of Neurology, Universi-
ty Clinical Center in Osijek, during 2007, divi-
ded into two groups. The first group consisted 
of patients with idiopathic form of parkinsoni-
sm. In these patients the computed tomography 
(CT) of brain was normal, which means that 
vascular changes and other possible processes 
that can lead to symptoms of parkinsonism 
were excluded. Also, the possibility of develo-
pment of iatrogenic parkinsonism was excluded. 
The second group consisted of patients with par-
kinsonism and some pyramidal signs. In these 
patients, CT confirmed the presence of lacunar 
infarcts in the basal ganglia.
The study of cognitive changes was carried 
out in the Cabinet for Psychological Testing 
of the University Clinical Center in Osijek. To 
estimate the motor disability the standardized 
scale called Unified Parkinson’s Disease Rating 
Scale- UPDRS was used (24). To assess the de-
gree of cognitive dysfunction, we used the Mini 
Mental State Examination and the Raven’s co-
lored and standard progressive matrices which 

measure the eductive non-verbal ability of thin-
king and the ability to understanding complex 
situations (18, 19). The data were statistically 
processed using chi square test with Yates 
correction factor, a statistically significant di-
fference with p <0.05.

RESULTS

The study included 50 patients with signs of par-
kinsonism divided into two groups. One group of 
28 (56%) patients, consisted of those suffering 
from the idiopathic form, while the second group 
of 22 (44%) patients were those with the vascu-
lar form of parkinsonism. Distribution of pati-
ents by groups and gender is shown in Table 1. 
Between these two groups no statistically signi-
ficant differences by age (χ2 = 1.804 df = 4 p = 
0.7717, p> 0.05) and gender (χ2 = 5.02 df = 4 p = 
0.285, p> 0, 05) were found so they where suita-
ble for comparison. The highest number of male 
patients, 7 (42%) of them suffered from idiopat-
hic and 4 (40%) patients had vascular parkinso-
nism, all in the age between 70 and 79 years. The 
highest number of women, seven (64%) of them, 
suffered from idiopathic parkinsonism, and five 
(42%) from vascular parkinsonism, all between 

Figure 1. The distribution of different form of parkinsonism by 
age and sex Figure 2. Comparison of Raven’s Progressive Matrices results
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60 and 69 years of age, which coincides with the 
data on the increase in prevalence with increasing 
age. There was no significant difference (χ2 test, 
p = 0.771) between age groups (Figure 1).
The analysis of motor disability using UPDRS part 
III Rating Scale led to the results listed in Table 2. 
Using chi-square test no statistically significant 
difference between groups of patients was found 
(chi-square = 4.48 df = 3 p = 0.2139 p> 0.05).
The results of psychological testing using 
the mini mental scale showed that signifi-
cantly more patients, 16 of them (73%), with 
vascular parkinsonism had less than 25 po-
ints, which is a sign of severe cognitive defi-
cit at the level of dementia, compared to the 
patients with idiopathic parkinsonism (Ya-
tes corrected χ 2test, p = 0.038) (Table 3). 
The results of testing gained by using Raven’s 
Progressive Matrices were not significantly di-
fferent in the groups of patients with idiopathic 
and vascular parkinsonism (χ2 test, p = 0.339), 
pointing to equal success of the test in both 
groups. Very low performance of the test was 
found in 6 (27%) patients with vascular parkin-
sonism who achieved less than 5 points (Table 
4, Figure 2).

DISCUSSION 

In the early stages of  parkinsonism cognitive 
changes that could significantly affect the qua-
lity of  life of the whole family and community 
could be present (25). Some previous studies 
have shown the presence of cerebrovascular 
pathology not only in patients with vascular 
parkinsonism, but also in patients with idio-

pathic Parkinson’s disease, which contributes 
to rapid progression of a disease and worse 
of the clinical symptoms (26). In our resear-
ch we confirmed greater cognitive impairment 
in patients with vascular parkinsonism using 
mini mental scale. The achievement in Raven’s 
Colored Progressive Matrices in both groups 
of patients has shown the expected Gaussian 
distribution of the results, but there was no sta-
tistically significant differences between the 
subjects. However, analyzing the results of the 
first and last percentiles shows that as many as 
27% or 6 patients with vascular parkinsonism 
achieved the lowest results below 5 percentiles 
in relation to patients with Parkinson’s disease 
(7% or two patients), and none of the patients 
with vascular parkinsonism achieved extremely 
high average (Table 4, Figure 2). Although the-
se results did not show a statistically significant 
difference between patients with Parkinson’s 
disease compared to vascular parkinsonism, 
we believe that these results still indicate the 
need for a wider use of the scales in everyday 
practice. We confirmed severe damage of vi-
suoperception and logical reasoning in both 
groups of patients compared to the data from 
the literature that has been found in healthy su-
bjects. There is still a lack of standardized data 
about cognitive disorders in the older age of 
healthy subjects (23). In recent literature, the 
term of vascular cognitive impairment marks 

Gender Idiopathic parkinsonism Vascular parkinsonism p*N (%) N (%)
Men 17 (63) 10 (45) 0,285Women 11 (37) 12 (55)
TOTAL 28 (100) 22 (100)

Table 1. Distribution of patients by gender and form of 
parkinsonism

*Yates corrected χ2test

 UPDRS results
Patients

Idiopathic 
parkinsonism

Vascular 
parkinsonism

 N=28 % N=22 %
Till 15 points 12 43 6 27

16-25 11 39 6 27
26-35 4 14 8 36
36-45 1 4 2 10

More than 45 points 0 0 0 0

Table 2.  Analysis of motor disability of patient with different 
form of parkinsonism using UPDRS in each group separately

MMS test
Idiopathic

parkinsonism
Vascular 

parkinsonism p*
N (%) N (%)

to 24 points 11 (39) 16 (73) 0,03825 and more 17 (61) 6 (27)
TOTAL 28 (100) 22 (100)

Table 3.  Distribution of patients with different form of parkin-
sonism according to MMS results

* Yates corrected χ2test

The value of 
intelligence test

Idiopathic 
parkinsonism

Vascular 
parkinsonism p*

N (%) N (%)
<5 Below normal 2 (7) 6 (27)

0,339

5 – 9 Limit value 1 (4) 2 (9)
10 – 24 Below average 6 (21) 4 (18)
25 – 49 Lower average 11 (40) 7 (31)

50 Average 3 (10) 0
51 – 74 Higher average 3 (10) 1 (5)
75 – 89 Above average 1 (4) 1 (5)

90 – 94 High above the 
average 0 1 (5)

95 - 100 Extremely high 
average 1 (4) 0

TOTAL 28 (100) 22 (100)

Table 4.  Distribution of patients with different form of parkin-
sonism according to Raven’s  Progressive matrices results

*χ2test



213

Štenc Bradvica et al Cognition in patients with parkinsonism

all kinds of cognitive impairments resulting 
from cerebrovascular diseases (27, 28). Given 
the extension of life expectancy and increased 
share of elderly people in the general populati-
on, it is assumed that vascular cognitive chan-
ges will become the most common cognitive 
disorder in the near future. Some authors su-
ggest that using the MMSE test is inadequate 
for detecting cognitive dysfunction in patients 
with parkinsonism, and consider it necessary 
to recommend the introduction of standardized 
test of cognitive status (29). With this study we 
wanted to put an emphasis on usefulness of the 
application of some other easily accessible and 
very simple tests, such as Raven’s Progressive 
Matrices, for evaluating the cognitive dysfun-
ctions in highly specific groups of patients 
(such as those suffering from Parkinson’s di-
sease and vascular parkinsonism), with the aim 
of early detection and following up the visu-
ospatial and visuoperceptive deterioration and 
difficulties in reasoning. 
In patients with idiopathic Parkinson’s disease 
cognitive dysfunction could be present early, 
but is usually mild and is not associated with 
cerebrovascular pathology (30, 31). These chan-
ges are clinically difficult to perceive, they in-
volve enforcement actions such as planning and 
problem solving (32). In our study, the results 
achieved by MMSE in patients with Parkinson’s 
disease were better than the results observed in 
patients with vascular parkinsonism, where as 
many as 73% of them achieved less than 24 po-
ints suggesting dementia, but the share of 39% 
of patients suffering from idiopathic Parkinson’s 
disease with dementia was higher compared to 
the data obtained by Ebmeier and colleagues, 
where 23.3% of patients had dementia (33). In 
a large clinical study in America it was found 
that the incidence of the occurrence of cognitive 
impairment was 5.8% in patients with five-year 
duration of illness, and possible differences in 
the prevalence of dementia may be correlated 
with elderly patients (34). Murat and associates 
found the prevalence of dementia in approxi-
mately 30% of their patients with Parkinson’s 
disease, which is consistent with the data obtai-
ned in our study (35). Inadequacy of diagnostic 
methods is indicated as one of the reasons for a 
relatively small number of published data inclu-

ding a lack of common consensus in studying 
this disorder. In contrast to these data, Riedel 
and associates in their research of a sample of 
873 patients with Parkinson’s disease found that 
17.5% had cognitive deficits in terms of deve-
loped dementia, correlated with severe motor 
impairment, which is less compared with our 
results (36). In patients with Parkinson’s disease 
damages of the functional continuity between 
the nuclei in the basal ganglia and the prefrontal 
cortex primarily resulted in selective cognitive 
excess that could occur in the form of inability 
of solving problems, damage of working me-
mory, impairment of attention and inability to 
control the conversation (37). These specific 
cognitive changes cannot be detected with psyc-
hological tests such as the mini mental scale, 
and we think that the regular use of specific and 
sensitive tests such as Raven’s Progressive Ma-
trices significantly contributes to a more preci-
se detection of various cognitive disorders, and 
thus the earlier and more targeted treatment. 
Both psychological methods are very simple, 
noninvasive and can be repeated in order to 
monitor and follow up further potential disease 
progression, or the effects of therapy. Our fin-
dings suggest that psychological tests - MMS 
and Raven’s Progressive Matrices significantly 
contribute to the diagnosis, evaluation and mo-
nitoring of early cognitive impairment and, 
therefore, recommending their regular routine 
use in patients with parkinsonism. Our findings 
indicate the need for early detection of cogni-
tive changes in  patients with signs of parkin-
sonism and the detection of patients suffering 
from secondary vascular shape, because timely 
differentiation of vascular and idiopathic par-
kinsonism could significantly reduce and slow 
down the further course of the disease and 
the emergence of new multi-infarcts (38, 39). 
Our findings suggest that it would be wise to 
make a special algorithm of testing with the 
adoption of a common consensus for monito-
ring patients with parkinsonism. Timely diagno-
sis and treatment provide multiple benefits for 
individuals and society.
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Kognitivne promjene u osoba s idiopatskim i vaskularnim parkin-
sonizmom
Ivanka Štenc Bradvica, Davor Jančuljak, Silva Butković-Soldo, Mirjana Vladetić
Klinika za neurologiju, Klinički bolnički centar Osijek

SAŽETAK

Cilj Ukazati na prisustvo i karakteristike kognitivnih promjena u bolesnika s parkinsonizmom već u 
ranim fazama bolesti, te ukazati na potrebu ranog otkrivanja i praćenja ovih promjena visokospecifič-
nim psihološkim testovima, kao što su Ravenove progresivne matrice, posebice zbog temeljnih razlika 
u etiologiji i patofiziologiji mehanizma nastanka ovih bolesti.

Metode U istraživanje je uključeno pedeset osoba sa znacima parkinsonizma. Prvu skupinu su činile 
osobe oboljele od Parkinsonove bolesti, a drugu osobe s vaskularnim parkinsonizmom. Opći kognitivni 
status utvrđen je upotrebom mini-mental skale, a specifične kognitivne promjene, kao što su neverbal-
na inteligencija, logičko zaključivanje i vizuopercepcija, testirane su pomoću Ravenovih progresivnih 
matrica.

Rezultati Utvrđeno je prisustvo teških kognitivnih oštećenja u vidu demencije u osoba koje boluju od 
vaskularnog parkinsonizma u odnosu na osobe s Parkinsonovom bolešću, a Ravenovim progresivnim 
matricama je dokazano prisustvo specifičnih kognitivnih promjena u obje skupine ispitanika.

Zaključak Utvrđena je potreba provođenja mini-mental skale i Ravenovih progresivnih matrica u što 
ranijim fazama bolesti, kao i ponavljanje ovih pretraga u visokospecifičnoj populaciji bolesnika obolje-
lih od parkinsonizma.

Ključne riječi: kognitivne promjene, parkinsonizam, Ravenove progresivne matrice, mini-mental ska-
la
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ABSTRACT

Aim The aim of this research was to determine the risk for family 
appearance of the recurrent headache (non-migraine and migrai-
ne).

Methods The research was conducted in Vojvodina, the Northern 
Province of Serbia. The population of Vojvodina is around 2 milli-
on people belonging to more than 20 different ethnic groups. Du-
ring the 20-year period (1988-2008), 30,363 children aged 3 to 17 
years were tested, independent of their place of birth. The presence 
of headaches similar to those tested was compared among all the 
members of the family within three generations. 

Results Positive family data of the recurrent headaches were de-
tected among 98.6% children with migraine headaches, 64.7% 
children with non-migraine headaches, and 32.4% children wit-
hout recurrent headaches. The relation among the members of the 
nuclear family (contingency quotient of 0.429) was significantly 
stronger than the relation to the members of wider family (contin-
gency quotient of 0.338). 

Conclusion The probability of a child having the migraine heada-
che rather than the non-migraine one was very high for parents and 
high for father’s mother, while it was not significant for mother’s 
mother, mother’s father and father’s father, having similar recu-
rrent headaches.

Key words: recurrent headache, migraine, family 
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INTRODUCTION

The recurrent headache syndrome can be under-
stood as being a heterogeneous state, consisting 
of some more, still not found, hereditary dispo-
sition factors which altogether, interacting with 
other surrounding factors, give the recognizable 
clinical picture. Certain authors take the positi-
ve family anamnesis to be one of the diagnostic 
criteria of the recurrent headache syndrome (1). 
The current hereditary concept suggests multi-
factor heredity (2,3). A positive family headache 
anamnesis among the first degree cousins is des-
cribed in 56-90% children with recurrent heada-
che, but among 18% children without recurrent 
headache as well (4). Prensky finds the positi-
ve migraine family anamnesis among 44-87%, 
Bille 78.1%, Barlow 79.5%, and Congdon and 
Forsythe 17.8% (5-7). In 1930, Allan described 
the migraine among 83% children coming from 
families where both mother and father suffered 
from migraine, while Baier and Doose found it 
among 28% of children whose siblings suffered 
from migraine. In 90% of the cases, children 
with migraine have parents and either a brother 
or/and a sister suffering from the migraine. The-
refore, the negative family anamnesis questions 
the validity of the diagnosis (8,9). The existence 
of the positive family anamnesis is not really 
helpful in diagnosing the migraine, knowing 
that even up to 50% of children have the positi-
ve migraine family anamnesis both with the first 
and second degree relatives (10). Goodell and 
Wolf wrote about the somatic recessive heredity 
in 1954. Barolin and Linet wrote in 1991 about 
the dominant heredity with higher probability 
of penetration among women. Douglas-Niel-
sen wrote about poly-genetic heredity (11,12). 
The modern genetic heredity concept suggests 
multifactor heredity in which several genes take 
place (13). Increasing knowledge from family 
and twin studies using contemporary diagnostic 
methods will help to clarify the factors contri-
buting to the heterogeneity of this condition (4). 
Population-based and family epidemiological 
studies about recurrent headache and migraine 
have been carried out in many countries (14-19). 
In all of them there was no recognized way of 
recurrent headache and migraine inheritance. It 
prompted us to explore the presence of recurrent 
headache and migraine in three generations of a 

family, to recognize the risk of recurrent heada-
che and migraine appearance within the family, 
and the real risk for its appearance depending 
on recurrent headache and migraine presence 
in family members. This investigation was the 
first epidemiological study on children recurrent 
headache and migraine in Serbia, in which the 
operational diagnostic criteria of the Internati-
onal Headache Society have been applied (20). 
The aim of this study was to search for family 
connection of recurrent headache and migraine 
appearance, to trace recurrent headache and mi-
graine inheritance genetic research in Vojvodina 
Province.  

PATIENTS AND METHODS 

This research was carried out in the territory of 
Vojvodina, Serbia’s Northern Province, which 
has a total population of 2.031.992, according 
to the last Census (in 2002). During the study 
covering the period between 1988 and 2008 qu-
estionnaires were given to the participants se-
lected from 23 preschools and 42 grade schools 
in 9 cities in Vojvodina (Novi Sad, Subotica, 
Kikinda, Zrenjanin, Vrsac, Bela Crkva, Melen-
ci, Futog and Temerin). In total, 30,636 children 
aged 3–17 years were surveyed (15.202 girls 
and 15.434 boys). The mean age of the study 
subjects was 9 years and 2.5 months, range 
3–17 years, standard deviation (SD) 3.44. The 
large number of children surveyed allowed for 
definite conclusions. Children were sampled by 
multistage, stratified, clustered sampling proce-
dure.  Children were classified according to the-
ir month and year of birth, and the first 3 letters 
of their first name and surname. This ensured 
that children could not enter the study twice du-
ring the long research period. A written appro-
val to conduct the research was obtained from 
the Ethics Committee of School of Medicine of 
Novi Sad, as well as the Ethics Committee of 
the Institute for Child and Youth Healthcare of 
Vojvodina.
The subjects and/or their parents were asked to 
fill out a questionnaire in their places of resi-
dence. The semi-structured screening questio-
nnaire was designed according to the Internati-
onal Headache Society criteria (20). It included 
3 sections: items about the child’s socio-de-
mographic characteristics and his/her family; 
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items about the child’s development, and items 
about headaches. 
The questionnaire was developed in 3 phases. In 
the first phase, semi-structured interviews with 
pediatricians, researchers, teachers and nurses 
were organized to select relevant domains. The 
domains for the section about headaches were 
selected, based on the criteria of the Internati-
onal Classification of Headache Disorders – II 
(21). More than 150 possible items were iden-
tified. Precise, comprehensive and appropriate 
items were included in the first form. The possi-
ble responses were open-ended options or cate-
gorical judgments.
In the second phase, the questionnaire was pre-
tested in semi-structured interviews with a small 
group of children who either did or did not suffer 
from headaches (16 families were included). This 
phase aimed to evaluate the face and content vali-
dity of the questionnaire. Additionally, the sensi-
tivity was evaluated by correlating the data from 
the questionnaire and the medical records of the 
children who had headaches. This phase resulted 
in a revised version, which was evaluated only 
on healthy children. Fifty children and adoles-
cents completed the questionnaire twice in 3 
weeks. The non-response rate, response distribu-
tions, graphical response presentation (response 
inconsistency) and questionnaire burdens (time 
to complete, formatting, etc.) were analyzed. A 
number of items were modified or eliminated and 
the final form included 93 items which required 
20 min to complete.
The inclusion criteria were: age 3–17 years, a 
signed informed consent of parents of children 
before their fifteenth birthday. After 15th birth-
day children signed the informed consent them-
selves. The exclusion criterion was a previous 
diagnosis of a disease that could have headache 
as a symptom.
The study was conducted in 2 phases: completi-
on of the questionnaire and, for those with recu-
rrent headache a face-to-face interview. Based 
on the data gathered by the questionnaire, chil-
dren who, according to the questionnaire, had 
more than 4 episodes of head pain over the peri-
od of 2 years underwent an extended interview 
and neurological examination. 
The accuracy of the questionnaire used in this 
survey was based on the International Headache 

Society criteria (20). Using the Society’s classifi-
cation codes, migraine was accepted as 1.1–1.7, 
migraine with aura was 1.2.2–1.2.6, migraine 
without aura was 1.1 and other migraine syn-
dromes were 1.3–1.7. Recurrent headache was 
accepted as all headache types that appeared 1 to 
3 times per month, without separating them due 
to specific characteristics. All types of recurrent 
headache (idiopathic or cryptogenic recurrent he-
adaches) that were not migraine were considered 
as non-migraine headaches (20,21). 
Of the questionnaires, 4.5% may have been bi-
ased, due to possible double interview and mi-
ssing data in the questionnaires. Separate data 
according to recurrent headache were analyzed 
for children who had completely answered the 
questionnaire. 
Heredity of the recurrent headache was investi-
gated by analyzing and comparing the presence 
of the recurrent headache similar to those of the 
children examined, within their families. The 
family was analyzed through three generations. 
The headaches were defined as “recurrent heada-
ches similar to ones found among the members of 
the tested group”. 
The demographic, clinical and social characteri-
stics were described by age and sex according to 
the headache presence and type. The Pearson Chi 
Square, Levin test and ANOVA, canonical discri-
mination analysis, correlative regressive analysis 
and variance analyzing were used as statistical 
methods. A significance level of 5% was used (p 
< 0.05). All statistical analyses were performed 
with SPSS 15.0.

RESULTS 

Recurrent headache and migraine within the 
family 

Positive family anamnesis for the recurrent hea-
daches similar to those tested, was found among 
2,045 (98.6%) children with the migraine heada-
ches, 2,929 (64.7%) children with non-migraine 
headaches, and 5,642 (32.4%) children without 
headaches.  Recurrent headaches similar to those 
of the tested children were found for children with 
migraine headaches among 203 (50.5%) father’s 
sister’s daughters and 124 (43.7%) mother’s 
brother’s daughter. Mothers of children with mi-
graine headaches have similar headaches among 
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880 (42.4%) children, father’s sisters among 532 
(41.2%), fathers in 844 (40.7%), mother’s sisters 
in 567 (36.5%), and mother’s sister’s daughters 
in 273 (9.4%). Recurrent headaches similar to 
those of the tested children were found for chil-
dren with non-migraine headaches among 913 
(30.3% ) father’s sisters, 1,140 (25.2%) mother’s 
mothers, 993 (22.2%) father’s mothers, and 879 
(19.4%) mothers (Table 1).

Probability of a child to have migraine headache 
if other family members have it

When a member of the family suffers from hea-
daches similar to a child’s, the probability of the 

child to have the migraine headache rather than 
the non-migraine one, was 0.664 if the mother 
suffers from headaches similar to the child’s; 
0.644 if the father suffers from headaches similar 
to the child’s; 0.411 if the father’s mother suffers 
from headaches similar to the child’s: 0.175 if the 
mother’s mother suffers from headaches similar 
to the child’s: 0.165 if the mother’s father suffers 
from headaches similar to the child’s, and 0.102 
if the father’s father suffers from headaches simi-
lar to the child’s (Table 2).

Correlation of the migraine headache 

The correlation quotient of the migraine headache 
from the family as a whole to a child was 0.9653, 
and the determination quotient for the migraine 
headache from the family to a tested one was 
93.17%, which has clearly shown that the family 
as a whole has the strongest influence on appea-
rance of the migraine headache (Table 3).
When viewed individually, members of the first 
degree cousins and second degree cousins have 
had the most significant influence: mother, brother, 
sister and grandparents from both parents’ side. 
The significant ones from the members of second 
degree cousins were mother’s brother’s daughter, 
father’s sister, and father’s sister’s daughter.

Headaches within 
family

No. of 
family 

members

No. (%) 
of heada-

ches

No. (%) of 
migraine 

headaches

No. (%) 
of  non-

migraine 
headaches

Family* 10,616 5,642 
(32.4)

2,045 
(98.6) 2,929 (64.7)

Father* 1,449 436 (2.5) 844 (40.7) 169 (3.7)
Mother* 3,114 1,355 (7.8) 880 (42.4) 879 (19.4)
Brother* 37 20 (0.6) 9 (1.4) 8 (0.4)
Sister* 100 35 (0.5) 31 (2.9) 34 (2.3)
Motherss brother* 153 35 (0.3) 93 (13.2) 25 (1.2)
Mother’s brother’s 
son* 84 20 (0.3) 60 (11.9) 4 (0.3)

Mother’s brother’s 
daughter* 284 116 (40.8) 124 (43.7) 44 (15.5)

Father’s brother 15 1 (0.0) 13 (1.7) 1 (0.0)
Father’s brother’s 
son* 41 7 (0.4) 30 (4.3) 4 (0.1)

Father’s brother’s 
daughter* 94 12 (0.6) 69 (11.9) 13 (1.3)

Father’s sister * 2,260 816 (7.1) 531 (41.2) 913 (30.3)
Father’s sister’s 
son 293 18 (0.2) 104 (8.2) 171 (7.3)

Father’s sister’s 
daughter* 372 120 (3.2) 203 (50.5) 49 (4.1)

Mother’s sister* 890 108 (1.4) 567 (36.5) 215 (10.8)
Mother’s sister’s 
son 164 41 (0.8) 100 (8.3) 23 (1.5)

Mother’s sister’s 
daughter* 451 90 (2.5) 273 (29.4) 88 (10.2)

Father’s father* 592 495 (2.8) 60 (2.9) 37 (0.8)
Mother’s father*  1,206 1,013 (5.8) 106 (5.1) 87 (1.9)

Father’s mother* 3,377 2,212 
(12.7) 416 (20.1) 993 (22.0)

Mother’s  mother 3,501 1,945 
(11.2) 172 (8.3) 1,140 (25.2)

Table 1. Headaches according to headache types in the family

*Pearson chi square p< 0.01

Headaches Migraine/other headaches
Mother 0.664
Father 0.644
Father’s mother   0.411
Mother’s mother 0.175
Father’s father -0.165
Mother’s mother -0.102

Table 2. The factor structure matrix (canonical discrimina-
tive analysis) of positivist of the family anamnesis for the 
migraine and non-migraine headaches

Family/ tested person r12 r2
12

Family/ tested person 0.9653 93.17%
Father 0.3897 15.19%
Mother 0.9000 81.00%
Brother 0.9737 94.81%
Sister 0.7467 55.71%
Mother’s brother 0.1507 2.27%
Mother’s brother son 0.0653 0.43%
Mother’s  brother’s daughter 0.8479 71.89%
Father’s brother - 0.2266 5.13%
Father’s brother’s son - 0.1504 2.26%
Father’s brother’s daughter - 0.1820 3.31%
Father’s sister 0.7041 49.58%
Father’s sister’s  son - 0.0884 0.78%
Father’s sister’s daughter 0.5771 33.30%
Mother’s sister - 0.1913 3.66%
Mother’s sister’ son 0.1830 3.35%
Mother’s sister’s daughter 0.0504 0.25%
Father’s father  0.9800 96.04%
Mother’s father  0.9834 96.71%
Father’s mother 0.9780 95.65%
Mother’s  mother 0.9472 89.72%

Table 3. Regressive correlation analysis of hereditability of 
the migraine headache from ancestors onto descendants*

*r12, correlation quotient; r2
12,  determination quotient;
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Correlation and determination quotients of mi-
graine headache

By analyzing the correlation and determination 
quotients, it has been managed to clearly separate 
those family members whose type of headache 
is more influent in appearance of the migrai-
ne headaches, from the ones whose influence is 
irrelevant. “Clearer“ perceiving of these influen-
ces and surpassing the possible effects of multi 
co-linearity was enabled by application of non-
parametric tests, above all, tests for the markers 
independence (Table 4).

Relation among members of nuclear and wider 
family 

Calculated value for X0 
2  is 3016,239 with 1% risk 

of error, and it has confirmed mutual dependence, 
i.e. the influence of the presence of recurrent hea-
daches similar to those tested among the relatives 
on the appearance of the migraine syndrome with 
children. The contingency quotient (C) of 0.429 
has confirmed the direct existence of the influen-
ce of recurrent headaches similar to those of the 
tested within the nuclear and wider family, on the 
migraine in children. The confirmation of presen-
ce of the influence of recurrent headaches similar 
to those of the tested on the appearance of the 
migraine in mother’s brother’s daughter, father’s 
sister and father’s sister’s daughter resulted in the 
contingency quotient of 0.338.

Calculated value for F (F 0A=5.385) with 1% risk 
of error confirmed that the existence of the pre-
sence of recurrent headaches similar to those who 
were tested among the members of nuclear and 
wider family, statistically highly influenced the 
appearance of the migraine in the tested children, 
i.e. that the migraine was inheritable directly 
from the members of both nuclear and wider fa-
mily (Table 5).
High correlation and determination quotients 
for certain relatives required the evaluation of 
their actual place in heredity of the migraine, 
and excluded the errors due to multi co-lineari-
ty by analyzing the variant (Table 6).
Calculated value for F (F 0A=5.578 ) with 1% 
risk of error confirmed that the headaches of 
relatives who showed high correlation quotient 
due to excluding multi co-linearity, which exi-
sts between the headaches of ancestors and des-
cendants (and which was displayed through the 
correlation quotient), still did not significantly 
statistically influence the migraine headache of 
the tested group. The direct heredity of the mi-
graine headache from the members of nuclear 
family (mother, father, brother, sister), mem-
bers of wider family (grandparents from both 
sides), even some relatives (mother’s brother’s 
daughter, father’s sister, father’s sister’s daugh-
ter) was clear, yet, the relation among the mem-
bers of nuclear and wider family (correlation 

Type of headache /
family member Mother Father Brother Sister father`s  father mother‘s father father`s mother mother`s mother Total

Without headache 1355 436 20 35 495 1013 2212 1945 7511
Migraine headaches 65 37 0 6 0 12 11 59 190
Non-migraine headaches 879 169 8 34 37 87 993 1140 3347
Total 3114 1449 37 100 592 1206 3377 3501 13776

Table 4. Non-parametric test of the independent markers for both nuclear and wider family (empirical frequencies)

Sum total of the  square of deviation Number of degrees of freedom Evaluated variants Relation of the variants Table value

SA = 4371334.3
SR= 7103122.0

4
35

VA=1092833.5
VR=202946.34

F 0A=5.385 F0A (0.01;4;35)=3.925

ST= 11474456.0 39

Table 5. Table for calculating the variants with one variability factor. Hereditability of the migraine syndrome with the members of 
both nuclear and wider family members

Sum total of the  square of deviation Number of degrees of freedom Evaluated variants Relation of the variants Table value

SA = 254818
SR= 799477

4
7

VA=637045
VR=114211

F0A=5.578 F0A (0.01;4;35)=7.85

ST= 1054295 11

Table 6. Table for calculating the variants with one variability factor. Hereditability of the migraine syndrome from the relatives 
who showed high correlation quotien
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quotient C═ 0.429) was significantly stronger 
than the one with other relatives (correlation 
quotient C═ 0.338).

DISCUSSION 

The probability of a child having the migraine 
headache rather than the non-migraine one, was 
0.664 for a mother, 0.644 for a father, 0.411 for 
a father’s mother, 0.175 for a mother’s mother, 
0.165 for a mother’s father, and 0.102 for a 
father’s father having similar recurrent heada-
ches. Mortimer found that children with migra-
ine headache had a greater proportion of mot-
hers with a history of migraine compared with 
healthy children (11). The theory that migraine 
headache has been associated with the inheri-
tance states that a child of migraine sufferer will 
have a 50% chance of having migraine heada-
che (11,17). The same theory states that children 
with migraine headache had a greater proporti-
on of mothers with a history of migraine than 
children with non-migraine recurrent headache 
and children without headache (11,17). Studi-
es similar to ours with such a great number of 
analyzed children and family members were not 
available. 
Comparing the same age groups (aged  3 to 
17 years), according to data obtained for the 
territory of Vojvodina, higher presence of the 
migraine among the twin pairs was detected in 
comparison with the rest of the observed po-
pulation, which favors genetic determination 
of the migraine (13). All recurrent headaches, 
especially migraine in twins, have shown stron-
ger ties between identical than non-identical 
twins (13). 
The heredity of the tendency to self-reported 
migraine and non-migrainous headaches was 
examined in two large cohorts from the Swe-
dish Twin Registry consisting of 6,448 (the 
older cohort) and 12,884 (the younger cohort) 
like-sexed twin pairs (22). Structural equation 
model-fitting analysis in this study has shown 
that genetic effects for migraine headaches 
were stronger for  females than males in the two 
cohorts (22). Unique non shared environmental 
effects were greatest for the “mixed” group in 
both sexes. The results were discussed in view 
of similar large-scale twin studies examining 
the heredity of susceptibility to migraine. 

Recurrent headache and migraine are clearly 
complex diseases characterized by high po-
pulation prevalence, an inconclusive mode of 
transmission, and a lack of clear evidence for 
phenotypic validity (13). 
One of the study limitations was a too long pe-
riod (1998-2008) of analyses, and consequently 
it included different socio-economic periods 
(war time period), all of which could influence 
headache presence and characteristics. Unfor-
tunately, we did not prove any significant chan-
ges in recurrent headache presence during the 
study period. 
Moreover, the Questionnaire was prepared and 
subjects were tested using IHS (20) classifica-
tion at the beginning of the study, but new he-
adache classification IHC II (21) was used for 
definite statistical evaluation. In Serbia, there 
is no headache register, so we could not com-
pare our data with medical data even for the 
health care.
Bias was very high: 3,364 questionnaires have 
been biased (10%), 4.5% due to possible double 
interviews (identical letters of first name and sur-
name for probably different children) and 5.5% 
due to missed simple data in the questionnaires 
that parents were not sure about. 
It is very hard to study heredity of the recurrent 
headache. In the family anamnesis data, there are 
usually no precise data on types of headaches wi-
thin the family. We did not recognize headaches 
in the family data; some were defined as recu-
rrent headaches similar to ones found among the 
members of the tested group. 
In conclusion, recurrent headaches in general 
and non-migraine headaches have not shown di-
rect heredity from the members of nuclear and/
or wider family. The migraine headache was di-
rectly heritable from the members of the nuclear 
family (mother, father, brother, sister), members 
of wider family (grandparents from both sides), 
even second degree relatives (mother’s brother’s 
daughter, father’s sister, father’s sister’s daugh-
ter), but still, the relation among the members of 
nuclear and wider family (second degree relati-
ves) was significantly stronger than the one with 
other relatives.
Recurrent headaches of the children have shown 
significant but low heredity in general. The he-
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SAŽETAK 

Cilj Utvrditi prisutnosti i verovatnoće porodične pojave recidivnih glavobolja (nemigrenskih i migren-
skih). 

Metode Nasledljivost recidivnih glavobolja ispitivana je u Vojvodini gdje živi populacija od oko 2 
miliona stanovnika različitog etničkog porekla (preko 20 različitih etičkih grupa). Ispitivanje je sprove-
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redity of migraine headaches was highly signifi-
cant, while the influence of environmental factors 
on the appearance of non-migraine headaches 
was dominant.
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deno u periodu od 1988. do 2008. godine, na uzorku od 30.363 dece, uzrasta od 3 do 17 godina, prema 
mestu boravka, nezavisno od mesta rođenja. Komparirano je prisustvo glavobolja sličnih glavoboljama 
ispitanika kod svih članova porodice u tri generacije. 

Rezultati Pozitivna porodična anamneza za recidivne glavobolje bila je prisutna kod 98.6% dece s mi-
grenskim glavoboljama, 64.7% dece s nemigrenskim glavoboljama, ali i kod 32.4% dece koja nemaju 
recidivne glavobolje. Povezanost pojave recidivnih glavobolja bila je značajno izraženija kod članova 
uže porodice s koeficijentom kontingencije 0.429 u odnosu na članove šire porodice s koeficijentom 
kontingencije 0.338. 

Zaključak Verovatnoća da dete ima migrensku, a ne nemigrensku glavobolju, vrlo je visoka ako slične 
recidivne glavobolje imaju roditelji, te je značajna ako sličnu glavobolju ima baka po ocu. Glavobolje 
bake po majci, dede po majci i dede po ocu, nemaju direktan uticaj na predominantnu pojavu migren-
skih u odnosu na nemigrenske glavobolje kod dece.  

Ključne reči: recidivne glavobolje, migrena, nasledljivost, porodica.
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ABSTRACT

Aim To explore psychic and psychological characteristics of pati-
ents suffering from non- epileptic seizures and compare them with 
the patients suffering from epilepsy. 

Methods Using medical documentation 40 patients with non epi-
leptic seizures were compared with 40 randomly selected epilep-
sy patients according to psychiatric and psychological report, and 
using psychotropic medications.  

Results Both psychiatric and psychological reports have shown 
that pathologic changes were more frequently found within the 
epilepsy group (n = 20 and n=7, respectively) than in non-epileptic 
fits group (n= 18 and n=4, respectively). Six patients had neurotic 
disorders within the epilepsy group, versus 3 within the non-epi-
leptic fits group. Conversion disorders were more frequently found 
within the non-epileptic group (n=6) as compared to epilepsy gro-
up (n=2). Disorders due to acute reaction to stress occurred in six 
patients in the non-epileptic fits group versus three patients in the 
epilepsy group. Cognitive disorders were found more frequently 
within the epilepsy group (n=6) as compared to the non-epileptic 
fits group (n=1). Vulnerable character, adolescence crisis, deficit 
of social abilities and indifference were more frequently found 
within the non-epileptic fits group (n=3) in comparison with the 
epilepsy group (n=1).

Conclusion Psychiatric and psychological reports are most im-
portant elements in the diagnostic of psychogenic non-epileptic 
seizures.  

Key words: non-epileptic seizures, epilepsy, psychic and psycho-
logical characteristics.
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INTRODUCTION

Patients suffering from transient alteration of 
consciousness are frequently found in everyday 
medical practice (3-5% in admitting ambulances) 
(1). At the Neurology Clinic of Sarajevo 7% of 
hospitalized patients in one year were admitted 
due to consciousness crisis (1). Recent estimates 
suggest that between 9% and 50% of patients 
referred to specialized epilepsy centers have pa-
roxysmal events that, despite resembling true epi-
leptic episodes, are actually non-epileptic (2).  
Non-epileptic paroxysmal events are behavioral, 
motor, or sensory episodes that do not result from 
abnormal cortical electrical activity. They can 
mimic any type of epileptic seizures including 
simple partial, complex partial, and generalized 
tonic-clonic seizures. Non-epileptic paroxysmal 
events may be physiological or psychogenic in 
nature. In clinical practice, the most common 
imitators of epileptic seizures are syncope and 
psychogenic seizures (3). Non-epileptic paroxy-
smal seizures are different from epilepsy; these 
fits are not caused by abnormal cortical electrical 
activity (4).
Electroencephalogram (EEG) might be chan-
ged, but there are no specific epileptic graphic 
elements (5). Non-epileptic seizures are divided 
into two groups, physiological and psychological 
ones. Most patients suffer from psychogenic non-
epileptic seizures while the lesser number suffers 
from physiologically caused seizures (5).
International Classification of Diseases (ICD), 
the tenth version, classifies psychogenic non-
epileptic seizure (PNES) under dissociative dis-
orders while diagnostic and statistical manual 
(DSM) IV classifies them under Somatoform 
Disorders as conversion disorders (6, 7). Accor-
ding to ICD10 definition, dissociation is a partial 
or complete loss of normal integration of memo-
ries from the past, awareness of identity, senses, 
and body movements (6).
Non-epileptic seizures may occur with people 
in all ages but most often in the age between 15 
and 35 years (8). The majority of written studies 
claim that women are more frequently affected; 
some authors claim that the percentage of women 
suffering from non-epileptic fits reaches over 
80% (9-11). Non-epileptic fits incidence is 1.4/ 
100,000, and 

3.4/ 100.000 aged 15- 24 (12). The prevalence is 
higher with patients suffering from head trauma, 
or those suffering from cognitive or psychologi-
cal disorders (13).
The aim of the research was to explore psychical 
and psychological characteristics of patients with 
consciousness crises admitted at the Neurology 
Clinic in Sarajevo (Clinic Centre) and compare 
them with those of epileptic seizures as well as 
characteristics of those who suffered from non-
epileptic seizures.

PATIENTS AND METHODS

The study included all patients with diagnosis of 
consciousness crisis or epilepsy, who were admi-
tted to the Department of Neurophysiology of the 
Neurology Clinic Sarajevo, Bosnia and Herzego-
vina in the period between 1 January 2006 and 5 
October 2008. The study group consisted of 40 
patients who were observed as those suffering 
from consciousness crisis and who were diagno-
sed with negative observation of epilepsy or con-
vulsive dissociate disorder when leaving the hos-
pital. The control group consisted of 40 randomly 
selected patients with confirmed diagnosis of epi-
lepsy. According to the co-morbid psychiatric di-
agnosis all patients were classified into four gro-
ups: neurotic disorders, stress related disorders, 
somatic and dissociative conversion disorders, 
and other diagnoses. According to the psycholo-
gical diagnosis patients were divided into several 
groups (cognitive function disorders, vulnerable 
character, adolescence crisis, social skills deficit 
and indifference character). The study compared 
40 patients with non-epileptic seizures with 40 
randomly selected epilepsy patients according to 
psychiatrics report (diagnosis), psychological re-
port (diagnosis); the two groups were compared 
according to the use of psychotropic medications 
too.  All observed patients were older than 18.
Inclusion criteria for our sample were the fo-
llowing: patients diagnosed with negative obser-
vation of epilepsy, patients diagnosed with con-
version or dissociative disorder, and absence of 
a more serious psychological disorder (psychosis 
and serious cognitive damage). Criteria for exc-
lusion were incomplete documentation and dia-
gnosis in an outpatient clinic.
Statistical analysis was done using chi-square 
test with level significance of p<0.05. 
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RESULTS

In the period between 1 January 2006 and 5 Octo-
ber 2008 the Neurology Clinic of the University 
Clinical Centre of Sarajevo, Bosnia and Herzego-
vina, , admitted 4,112 patients, 215 being epilep-
tic, 44 had non-epileptic seizures, resulting in the 
prevalence rate of 5.2% and 1.1%, respectively. 
Psychiatric reports have shown that pathological 
changes were more frequently found within the 
epilepsy group, in 20 (42.5%) patients, as com-
pared to the non-epileptic fits group, 18 (32.5%) 
patients (p=0.6151) (Table 1). Psychological re-
ports have shown that pathological changes were 
more frequently found within the epilepsy gro-
up, in seven patients (17.5%) as compared to the 
non-epileptic fits group, in four (10%) patients 
(p>0.05) (Table 2). 
Neurotic disorders were more frequently found 
within the epilepsy group, in six patients (15%) 
as compared to the non-epileptic fits group, in the 
three (7.5%) cases. Conversion disorders were 
more frequently found within the non-epilep-
tic fits than in the epilepsy group, in six (15%), 
and two (5%) cases, respectively. Disorders due 
to acute reaction to stress were more frequently 
found within the non-epileptic fits group than in 
the epilepsy group, in six (15%) and three (7.5%) 
cases, respectively (p=0.0259 and p<0.05, res-
pectively) (Table 3). 
Cognitive disorders were found more frequently 
within the epilepsy group, in six (15%) cases as 
compared to the non-epileptic fits group, in one 
(2.5%) case (p<0.05). Vulnerable character, ado-
lescence crisis, deficit of social abilities and indi-

fference were more frequently found within the 
non-epileptic fits group than in  the epilepsy gro-
up, three (7.5%) and one (2.5%) case, respective-
ly (p=0.0425 and p<0.05, respectively) (Table 4). 
The usage of psychotherapy drugs (sedative dru-
gs) were more frequently found within the non-
epileptic fits group than in the epilepsy group, in 
five (12.5%) and one (2.5%) case, respectively 
(p=0.0001and p<0.05, respectively (Table 5).

DISCUSSION

According to the results of this study there was 
no statistically significant difference concerning 
frequency of all pathologic neuropsychiatric and 
psychological findings between the two groups 
(patients with non-epileptic seizures and those 
with epilepsy). However, concerning frequen-
cy of individual neuropsychiatric diagnoses and 
psychological findings there were statistically 
significant differences between the sample and 
control group. 
Our study reported that patients with non-epi-
leptic seizures have had more frequently perso-
nality disorders and somatoform disorders than 

No (%) of patients with

Psychiatric reports epileptic 
seizure

non-epileptic 
seizure Total

Normal 7 (17.5) 5 (12.5) 12 (15.0)
Abnormal 20 (50.0) * 18 (45.0) * 38 (47.5)
Unknown 13 (32.5) 17 (42.5) 30 (37.5)
Total 40 (50.0) 40 (50.0) 80 (100.0)

Table 1. Distribution of patients with epileptic/ non-epileptic 
seizures according to psychiatric reports

*p=0.6151

No (%) of patients with

Psychological report epileptic 
seizure

non-epileptic 
seizure Total

Normal 3 (7.5) 1 (2.5) 4 (5.0)
Abnormal 7 (17.5)* 4 (10.0)* 11 (13.7)
Unknown   30 (75.0) 35 (87.5) 65 (81.3)
Total 40 (50.0) 40 (50.0) 80 (100.0)

Table 2. Distribution of patients with epileptic/ non-epileptic 
seizures according to psychological reports

*p=0.332

No (%) of patients with

Psychiatric diagnisis epileptic 
seizure

non-epileptic 
seizure Total

Normal 7 (17.5) 5 (12.5) 12 (15.0)
Unknown 20 (50.0) 18 (45.0) 38 (47.5)
Neurotic disorders 6 (15.0)* 2 (5.0)* 8 (10.0)
Stress related disorders 3 (7.5)* 6 (15.0)* 9 (11.25)
Dissociative conversion 
disorders 2 (5.0)* 6 (15.0)* 8 (10.0)

Other 1 (2.5) 2 (5.0) 3 (3.75)
Total 40 (50.0) 40 (50.0) 80 (100.0)

Table 3. Distribution of patients with epileptic/ non-epileptic 
seizures according to psychiatric diagnosis

*p=0.0259

No (%) of patients with

Pychological diagnisis epileptic 
seizure

non-epilep-
tic seizure Total

Normal          3 (7.5) 1 (2.5) 4 (5.0)
Unknown 30 (75.0) 35 (87.5) 65 (81.3)
Dissociation in amnesic 
function 1 (2.5)* 1 (1.3)

Cognitive dysfunction 1 (2.5)* 1 (1.3)
Cognitive dysfunction and re-
duction in speeches function 1 (2.5)* 1 (1.3)

Mild mental retardation 1 (2.5)* 1 (1.3)
Vulnerable character – 
adolescence crisis 1 (2.5)* 1 (2.5)* 1 (1.3)

Cognitive dysfunction, 
deficit  of social abilities 1 (2.5)* 1 (1.3)

Deficit  of social abilities 1 (2.5)* 1 (1.3)
Indifference, insomnia, qualm 1 (2.5)* 1 (1.3)
Cognitive dysfunction and 
affective distortion 1 (2.5)* 1 (1.3)

Total 40 (50.0) 40 (50.0) 80 (100.0)

Table 4. Distribution of patients with epileptic/ non-epileptic 
seizures according to  psychological diagnosis

*p=0.0425
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No (%) of patients with
Psychotropic 
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Psychiatric therapy 1 (2.5)* 5 (12.5)* 6 (7.5)
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seizures according to the usage of psychotropic medications

*p=0.0001

patients with epilepsy, which is in concordance 
with the results of Galimberti et al (14). Some-
times personality disorders are found in patients 
suffering from epilepsy with comorbidity with 
non-epileptic seizures (15). 
The results of this study have shown that the pati-
ents with epilepsy have experienced significantly 
more frequently anxiety, which is in contrast with 
the results of other studies in which  patients su-
ffering from psychogenic non-epileptic seizures 
reported more frequently anxiety and depressions 
than epileptic patients (16).
Our finding that post-traumatic stress disorder 
was far more frequently found in patients suffe-

ring from non-epileptic seizures is in concordan-
ce with findings of other researches. For exam-
ple, Alesio at al found that hospitalizations at 
psychiatric departments, psycho pharmacothera-
py, dissociate disorders and post-traumatic stress 
disorder (PTSD) were far more frequently found 
in patients suffering from non-epileptic fits only 
(17),  and Fiszman et al found that PTSD presen-
ce was higher in non-epileptic seizures patients 
than control group (18).
The patients suffering from psychogenic non-
epileptic seizures reported more frequently anxi-
ety and depression than the epileptic patients 
(15), and the results of this study confirmed this 
finding.
In conclusion, the patients with non-epileptic se-
izures have personality disorders and somatoform 
disorders, post-traumatic stress disorder and de-
pression more frequently than patients with epi-
lepsy, but the patients with epilepsy experience 
more anxiety.
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Psihičke i psihološke karakteristike pacijenata s neepileptičkim 
napadima
Hassan Awad, Jasmin Softić
Kantonalni zavod za borbu protiv bolesti ovisnosti Zenica, Bosna i Hercegovina

SAŽETAK 

Cilj Ispitati psihičke i psihološke karakteristike pacijenata s neepileptičkim napadima i uporediti ih s 
pacijenatima s potvrđenom epilepsijom. 

Metode Koristeći nalaze psihijatra i psihološke evaluacije, uspoređeno je 40 pacijenata s dijagnozom 
psihogenih neepileptičkih napada s 40 pacijenata s potvrđenom dijagnozom epilepsije. 

Rezultati Nalazi psihijatra i psihologa pokazali su da su patološke promjene bile češće u grupi pacije-
nata s epilepsijom (n=20, odnosno, n=7), u poređenju s grupom pacijenata s neepileptičkim napadima 
(n=18, odnosno, n=4). Šest pacijenata s epilepsijom, odnosno tri pacijenta s neepileptičkim napadima, 
imali su neurotične poremećaje. Konverzivni poremećaji bili su češće prisutni u grupi pacijenata s nee-
pileptičkim napadima (n=6) u odnosu na grupu epileptičara (n=2). Akutnu reakciju na stres imalo je šest 
pacijenata s neepileptičkim napadima, a samo tri pacijenta s epilepsijom. Kognitivne disfunkcije bile 
su prisutnije kod pacijenata s epilepsijom (n = 6) u poređenju s pacijentima s neepileptičkim napadima 
(n=1). Vulnerabilna ličnost, adolescentna kriza, deficit socijalnih vještina, te indiferentnost, bili su pri-
sutniji kod pacijenata s neepileptičkim napadima (n=3) u odnosu na grupu epileptičara (n=1).

Zaključak Nalazi psihijatra i psihologa su važni kod uspostavljanja dijagnoze psihogenih neepileptič-
kih napada. 

Ključne riječi: psihogeni neepileptički napadi, epilepsija, psihičke i psihološke karakteristike



229

ORIGINAL ARTICLE

Biometeorological phases influence on stroke morbidity

Dragan Milojević¹, Vladimir Gajić¹, Jasminka Smailagić², Nela  \onović³, Gordana Tončev4, Sanja Gajić5

¹Institution for Emergency Medical Care of Kragujevac, Kragujevac, ²Republic Hydrometeorological Service of Serbia, Beograd, 

³Institution for Public Health of Kragujevac, 4Department of Neurology, Kragujevac, 5Health Service Kragujevac; Kragujevac, Serbia

Corresponding author:

Dragan Milojević

Zavod za hitnu medicinsku pomoć 

Kragujevac

Ulica Zmaj Jovina broj 32, 

34 000 Kragujevac, Srbija

Phone: +381 34370090; 

fax.: +381 34370276; 

E-mail: smilojevic4@sbb.rs 

Original submission: 

02 October 2010; 

Revised submission: 

04 January 2011; 

Accepted: 

08 March 2011.

ABSTRACT 

Aim To determine influence of biometeorological phases on stroke 
incidence according to age and  gender of patients,  place of  resi-
dence, days in a week, months in a year, type of stroke, additional 
diagnosis.

Methodology Comparative analysis of the data on stroke patients 
(according to age, months, days, place of residence, age, sex, stro-
ke type, additional diagnosis and number of hospitalization days) 
obtained by examining the records of discharge and admission of 
patients in the Department of Neurology of Kragujevac and every-
day biometeorological phases obtained from the Republic Hydro-
meteorological Service of Serbia (RHMS of Serbia), for the fo-
llowing years: 2003, 2004, 2007, 2008 and 2009 in Kragujevac.

Results 4,700 patients diagnosed with stroke were hospitalized in 
the observed period. The highest number of strokes was noted in 
2003 (1,030), the lowest in 2008 (851). The highest number of 
strokes was in March (444) and the lowest in February (351).The 
most frequent days were Mondays (805), and the least frequent 
Sundays (495). Three fifths of patients were from urban areas and 
the rest of them were from rural areas. Out of this number 2,382 
(50.7%)  were males and 2.318 (49.3%)  were females, of whi-
ch  1.847 (77.6%) males and 1,894 (81.7%) females were over 
70 years old. The average number of hospitalization days was 
12.29 days, and most patients were in hospital for less than 10 
days (2101 patients). 4,130 (87.9%) patients were diagnosed with 
thromboembolism, 422 (9.0%) with intracerebral hemorrhage and 
148 (3.2%) with subarachnoid hemorrhage. As an additional dia-
gnosis 1,946 (41.4%) patients had hypertension, 867(18.6%) had 
heart insufficiency and 15.40% had diabetes. Most strokes with 
significant correlation were in biometheorological phases 9 and 4 
(1,227 and 1,010 strokes) and the least were in phase 10 (29). As a 
daily average, the highest number of strokes was in phase 8 (2.76/
day), the lowest in phase 2 (2.33/day).

Conclusion Biometeorological phases have a great influence on 
stroke incidence, especially in phases with stable sunny weather 
and sudden impact of weather fronts, with sudden weather chan-
ges, with average incidence in the phase of foggy weather.

Key words: strokes, biometeorological phases, weather influence

Med Glas Ljek komore Zenicko-doboj kantona 2011; 8(2):229-236
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INTRODUCTION

Cerebrovascular diseases are among the group 
of massive, non-infectious diseases with signi-
ficant morbidity and mortality, high percentage 
of severe disabilities, disorders in the sphere of 
the psyche and thus, have a great socio-econo-
mic importance, particularly in elderly popu-
lation (1). The most common manifestation of 
cerebrovascular diseases is ischemic stroke and 
transient ischemic attacks (TIA) (1). Acute is-
chemic stroke represents roughly 80-85% of all 
cerebrovascular insults while acute hemorrhagic 
stroke (which may be intracerebral hemorrhage, 
ICH and subarachnoid hemorrhage, SAH) makes 
the remaining 15-20% (2, 3).
Acute stroke can occur at any age of life, but it 
is more common in elderly population, so the 
death rate doubles for people aged 55-85 years 
(4, 5). Particularly worrying is the increasing 
trend, noted in the countries of Eastern Euro-
pe, with the highest rates recorded in Bulgaria, 
Romania and Hungary (4- 6). According to the 
World Health Organization (Wolf - book), the 
growth of rates was found in Japan and Portugal 
too (4- 6). It is assumed that by 2020  stroke will 
move from the sixth to the fourth place of causes 
of Disability Adjusted Life Years (DALY) (6). 
Incidence of stroke varies in different countries 
and represents up to 1,000 new cases per 100,000 
inhabitants annually. Incidence grows with age. 
Globally, stroke prevalence in general popula-
tion is 0.5 - 1% and grows with age. Mortality 
at the global level is 103/100,000 for men and 
130/100,000 for women and in Serbia in 2000 it 
was 122/100,000 for both sexes. It was estima-
ted that in 2000 in Europe 8,201,000 years of life 
were lost because of premature mortality caused 
by stroke (YLL- Years of Life Lost) (7, 8).
Except for being a disease with very high morta-
lity, what is equally serious is the fact that this is 
a neurological disorder with the highest degree 
of disability (9). It was calculated that about half 
of all patients who survive, return to some kind 
of employment and about 20-30% of patients are 
not able to survive without the help of another 
person, while 16% of patients were taken care 
in special institutions providing nursing care. 
Except for dramatic disruption of family life and 
patient’s surrounding, it represents a substantial 
financial burden for the community (9).

The influence of weather and climate on a man 
(Biometeorology) is reflected through a series of 
symptoms and illnesses. Weather conditions are 
expressed through ten biometeorological phases, 
and the reactions of meteoropaths, chronically ill 
people, and especially sensitive ones are in pro-
portion with the intensity and changes of certain 
meteorological parameters and weather conditi-
ons, such as air temperature, humidity, atmosphe-
ric pressure, etc. In relatively stable weather con-
ditions, reactions of meteoropaths are reduced or 
missing (10-12).
The aim of our study was to investigate the corre-
lation between the influence of weather conditi-
ons on the incidence of strokes, by merging them 
into certain biomethorological phases, compara-
tive analysis and verification as well.

PATIENTS AND METHODS

This observational, not interventional study, 
examined the influence of biometheorological 
phases on incidence and prevalence of stroke, 
through the analysis of stroke patients admitted 
to the Department of Neurology, Clinical Cen-
ter of Kragujevac. The data used in the study 
were: documentation of the Department of Ne-
urology, Clinical Centre of Kragujevac (protocol 
admissions and discharges) and documentation 
of the Republic Hydro-meteorological Service 
(Department of Applied Climatology) for a five-
year period (from 01.01.2003 to 31.12.2004, and 
from 01.01.2007 to 31.12.2009), and thereafter, a 
comparative analysis of the data has been perfor-
med. Population of Kragujevac makes 202,000 
inhabitants, (100,000 men and 102,000 women). 
After examining the data of the patients, we mo-
nitored the following parameters: distribution of 
patients by years taking into consideration each 
year separately, by months and cumulatively for 
all the observed years, the days of the week and 
summary for all the observed years, place of re-
sidence, patients’ gender, age groups for a ten-
year period from 30 to 80 years of age, type of 
stroke, number of hospitalization days, as well as 
additional diagnoses, which are found in patients 
(according to the 10th ICD).
Biometeorological phases that are defined in the 
Republic Hydrometeorological Service of Serbia, 
Belgrade are: CWD (cyclone, warm, dry), CWH 
(cyclone, warm, humid), CWF (cyclone, warm 
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front), CCF (cyclone, cold front), CCW (cyclo-
ne, cold, wet) , CCD (cyclone, cold, dry), ACD 
(anticyclone, cold, dry), ACW (anticyclone, cold, 
wet), AWD (anticyclone, warm, dry) and AWW 
(anticyclone, warm, wet) (13-15).
The objective mathematical and statistical met-
hods adequately adapted to the type and category 
of the data, were used for statistical analysis of 
the data: the methods of descriptive statistics 
(tabulation, graphical presentation, absolute and 
relative frequencies) and methods of nonparame-
tric statistical tests (χ2-test). The probability of 
p<0.05 represents a statistically significant diffe-
rence, and the probability of p<0.01 represents a 
statistically high significant difference.

RESULTS 

In the observed period 4,700 patients were hospi-
talized in the Department of Neurology with the 
diagnosis of acute stroke. Most patients were hos-
pitalized in 2003 – 1,030 of them (9.57% more 
than average). The least number of patients was 
admitted in 2008 - 851 (9.47% lower than  avera-
ge). The year of 2009 was closest to the average 
number with 925 registered strokes (98.40% of 
the average). (p<0.01) (Figure 1). 
Most strokes occurred during the months of Mar-
ch - 444 (13.2% higher than average), and De-

cember - 432 (10.2% more than average), while 
the minority happened in February - 351 (10.5% 
lower than average) (p<0.01) (Figure 2).
Most strokes occurred on Mondays, 805 or 3.08 
per day (19.97% more than an average). The le-
ast number of strokes happened on Sundays, 495, 
or 1.90 per day (26.23% lower than average) 
(p<0.01) (Figure 3).
Analyzing male/female distribution 2,382 males 
were found (50.68%) and 2,318 females (49.32%) 
(p>0.05). 
During the testing all incoming patients were di-
vided into 10 years age groups, but all patients 
under 30 and over 80 years of age were put into 
one group. The minority of patients were in the 
group under 30 years of age (34) (0.72%), whi-
le most patients were in the group 71-80 years 
of age - 1,914 (40.72%), and 3,741 patients 
(79.60%) were over 60 years of age. 
An equal number of males and females was fo-
und in the age group under 30. In the age groups 
of 31-40, 71-80 and in the group of patients over 
80 years a higher number of females than males 
(p<0.05) was found. In the age groups of 41-50, 
51-60 and 61-70 years a higher number of males 
was found (p<0.05). (Figure 4).

Figure 1. Total number of patients with stroke in observed 
period by years

Figure 2. Total number of patients with stroke by months

Figure 3. Total number of strokes by days in a week

Figure 4. Distribution of patients according to gender and age 
groups

Milojević et al Biometeorological influence on the occurrence of strokes
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According to the place of residence 2,846 
(60.55%) patients were from urban areas, and 
1,854 (39.45%) from rural areas (p<0.01). Accor-
ding to the census from 2002 the urban popula-
tion accounted for 80% and rural population for 
20%, and as compared to these data the rural po-
pulation suffered twice more strokes than expec-
ted (χ²= 444.36, p<0.01). 
According to obtained data 4,130 (87.87%) pa-
tients were admitted with the diagnosis of acute 
ischemic stroke, while 570 (12.13%) had acute 
hemorrhagic stroke (422 or 8.98% with intrace-
rebral hemorrhage and 148 or 3.15% with subara-
chnoid hemorrhage). Most patients with acute is-
chemic stroke, acute hemorrhagic stroke and with 
ICH were admitted in 2003, 890, 114 and 26, res-
pectively (p<0.05). The minority of patients were 
admitted in 2008, 764, 58 and 29, respectively 
(p<0.01). Most patients with SAH were in 2009, 
and the least in 2007 (p>0.05) (Figure 5).
Most patients also had a concomitant diagnosis, 
1,946 (41.40%) had hypertension, followed by 
867 (18.45%) with cardiomyopathy, 724 patients 
(15.40%) were diabetics. The number of patients 
with other diagnoses constitute less than 7%  (Fi-
gure 6).
Patients with strokes were hospitalized for 57.745 
days (the average of 12.29 days). The majority of 

patients were in the hospital for up to 10 days, 
2,101 (44.70%) patients with 10.992 days (the 
average of 5.23 days) (Table 1). 
 Analyzing and comparing the data obtained from 
the Serbian Hydrometeorological Service in Bel-
grade it was found that most of the strokes occurred 
in biometeorological phase 9, 1227 (26.10% of all 
strokes, 2.61 times more than the average number), 
followed by biometeorological phase 4 with 1,010 
strokes (21.49% or 2.15 times the average number). 
The least, 29 strokes occurred in phase 10 (0.62% 
of all strokes) (p<0.001) (Figure 7).
The highest frequencies of daily bio-phases were 
found in phase 8, 2.76 strokes per day, and the le-
ast strokes occurred in biometeorological phases 
2 and 6, 2.33 and 2.41 stroke per day, respective-
ly (Figure 8).

DISCUSSION 

Knowing that the European, especially the Ser-
bian population is aging rapidly, it is visible that 
there is a trend of  growing population suscepti-

Figure 5. Type of strokes by year in observed period Figure 6. Concomitant diagnoses of patients with strokes 

Period
2003 2004 2007 2008 2009 Total  No

Days of hospitalization Number of patients / Number of hospitalization days
up to 10 days 384 / 1842 393 /1935 417 /2340 435 /2270 472 /2605 2101 /10992
11-20 days 408 /6370 431 /6649 393 /5766 337 /5075 349 /5146 1918 /29024
21-30 days 194 /4631 120 /2997 95 /2300 64 /1522 91 /2226 564 /13676
31-40 days 32 /1090 26 /582 9 /320 13 /452 12 /409 92 /2853
over 40 days 12 /567 8 /435 2 /85 2 /82 1 /41 25 /1200
Total 1030 / 14490 978/12598 916/10811 851/9401 925/10445 4700/57745
Average 14,07 12,88 11,80 11,05 11,29 12,29

Table 1. Patients distribution according to hospitalization days by years
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ble to acute cerebrovascular accident. After car-
diovascular and malignant diseases, acute stro-
ke is the third cause of death in the developed 
countries, and the second leading cause of dea-
th worldwide (16-18).  It is estimated that only 
in America, about 700,000 patients suffer from 
stroke each year, that every 45 seconds a person 
suffers from a stroke and every three minutes one 
dies of the same disease (19). According to our 
study, every 10.7 hours one person suffers from 
stroke. The annual incidence of stroke in Europe 
is estimated at 127,000 in Germany, 112,000 in 
Italy, 101,000 in the UK, 89,000 and 78,000 in 
Spain and France (19). 
In our study, which processed 1,827 days during 
a 5- year period, 4700 patients with stroke who 
were hospitalized at the Department of Neurolo-
gy, Clinical Center of Kragujevac were analyzed. 
Analysis of male/female distribution in this study 
has shown 50.68% / 49.32% which correspon-
ded to the male/female distribution in the city of 
Kragujevac and its surrounding area as a whole 
(according to the last census from 2002 the rela-
tion was 49:51). 
Using the years lived with disability (YLD) pa-
rameter, it has estimated the stroke prevalence of 
2.115 million in Europe in 2000 (18-21). The data 

in Serbia showed that stroke was the leading cause 
of death in women population, and the second lea-
ding cause of death among men (12.44% for men 
and even 18.38% for women) in 2003 (19-21). 
In 2002 stroke was the leading cause of death in 
hospital conditions (21). It means that the stroke is 
one of the leading death causes in Serbia.
The average age of hospitalized patients in this 
study was 68.80 years, which is not surprising 
because the rate of ischemic stroke doubles for 
each decade over 55 years of life (19- 21). 
Comparing patients by place of residence and con-
sidering the last population census from 2002 whe-
re 4/5 of population of urban origin was recorded, 
it could be concluded that strokes in our investi-
gation occur twice as much than expected in rural 
areas (22). Some researches suggest that better so-
cio-economic status is connected with more frequ-
ent occurrence of cerebral ischemic stroke (22). 
Our findings were different from those given here, 
probably because of differences in dietary habits 
of our population in rural areas (the consumpti-
on of food with more saturated fatty acids, with 
frequent consumption of alcohol) (22). 
Previous studies stated that the cerebrovascular 
diseases occurred more frequently during the fall 
of atmospheric pressure below 1010 mb, rising of 
the air temperature, reducing air humidity below 
40% and occurrence of cloudiness and strong 
wind (23- 25). According to the world class stu-
dies, complications of stroke are most common 
in winter months (23-25). Our research showed 
that March, June and December and simultane-
ously the months of seasons changing (winter 
to spring, spring to summer, autumn to winter) 
were the months with the most stroke accidents. 
The only month that is not subject to this rule 
was September, with 370 strokes and deviating 
from this rule. But it has also been noted that 
after this transition there occur months of con-
secutive decline in the next 2 months, the same 
like after abovementioned months. Comparing 
entries by month statistically significant diffe-
rence was found only in October and December 
by the number of strokes in the observed years. 
Separate comparison for each year showed that 
only in 2003 there was a statistically significant 
difference in the number of strokes per month (p 
<0.01),  while the other observed years did not 
show statistically significant difference in the 
number of strokes by month. 

Figure 7. Distribution of strokes by biometeorological 

phases*
*See the description in the text

Figure 8. Average number of strokes by biometeorological 

phases*
*See the description in the text
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Comparing the incidence of bio-phases in the 
observed period, the data showed that the highest 
stroke average occurred in phase 8 and phase 1, 
followed by bio-phase 3, and the minority of stro-
kes happened in biometeorological phase 2. In 
bio-phase 8, with calm weather at night and early 
in the morning, when fog and mist appeared, the 
air contained large particles of water vapor whi-
ch absorbed present negative ions, so there was a 
reduction of negative ions concentration,  which 
consecutively had a bad effect to the cerebrovas-
cular system (23- 25). A similar situation, but in 
a completely different mechanism occurs in the 
third phase. Namely, it occurs abruptly upon 
changing of wind direction, air temperature and 
humidity increases, especially when there is low 
cloudiness, which also absorbs negative ions, 
present due to natural exhalation leading to do-
mination of positive ions, which adversely affect 
human health  (23- 26). In phase one atmosphe-
ric pressure increases, temperature and relative 
humidity increases, and with the wind blowing 
from the South that can be characterized as a hair 
dryer wind or a hot east wind, there comes an 
influx of cloud masses, which push in front of air 
mass, with increased concentrations of positive 
ions leading to deteriorating health and increased 
incidence of strokes (23- 26).
The least strokes per day in this study were in 
biometeorological stage 2 and the characteristi-
cs of weather conditions in this stage are heavy 
rainfall and relatively warm weather with a fall 
of atmospheric pressure. Heavy precipitation ca-
uses spraying of huge amounts of water particles 
falling, which leads to additional ionization of 
air, thus achieving the effect of “waterfalls”, with 
increased concentration of negative ions, and the-
re is an improvement of health and functioning of 
the cerebrovascular system in general (26). 
Strokes occur more frequently earlier in the week, 
on Mondays and less frequently at the end of the 
week, which was one of the hypotheses of this 
study that was partially confirmed and further in-
vestigation has to enlighten this relationships. 

Accurate diagnosis is of great importance beca-
use it contributes significantly to the rapid and 
adequate therapeutic treatment and rehabilitation. 
According to our results, the prevalence of acu-
te ischemic stroke and acute hemorrhagic stroke 
was very similar with the data of the American 
Stroke Association (27- 29). 
According to the Framingham study, five most 
important risk factors for cerebrovascular disease 
are hypertension, hypercholesterolemia, glucose 
intolerance, smoking and left ventricular hyper-
trophy (28). Combination of obesity, hypertension 
and metabolic disorders in type 2 diabetes mellitus 
is a strong predictor of high risk of cardiovascular 
and cerebrovascular diseases (28). The results of 
this study have shown that these conditions have 
caused the appearance of the disease, including 
the patients with cardiomyopathy and heart rhyt-
hm disorder as well. It is well known that each 
arrhythmia affects the blood coagulobility, which 
can lead to the formation of consecutive thrombo-
embolism and ischemic stroke (28, 29).
As a concomitant diagnosis the epileptic syndro-
me was noted, which indicates a stimulation of 
soft brain membranes during the increase of in-
tracranial pressure -indirectly and directly, with 
outpouring of blood from the blood vessel (a. 
arachnoidea) (27- 29). This percentage corres-
ponds to the percentage of our patients with su-
barachnoid hemorrhage (30- 32).
In conclusion, it is of great importance to apply 
all procedures which could be taken towards the 
recognition and detection of risk factors, their 
elimination or reduction, and consequently, ag-
gressive measure appliance of primary and se-
condary prevention (33). Naturally, application 
of all prevention measures does not mean that the 
stroke will not occur, however, long-term pro-
grams of the proposed measures in risky biome-
teorological phases, could contribute to reducing 
morbidity and mortality of strokes, particularly at 
elderly and population groups at risk (34).
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Uticaj biometeoroloških faza na morbiditet cerebrovaskularnog 
insulta
Dragan Milojević¹, Vladimir Gajić¹, Jasminka Smailagić², Nela \onović³, Gordana Tončev4, Sanja Gajić5

¹Zavod za hitnu medicinsku pomoć Kragujevac, Kragujevac; ²Republički hidrometeorološki zavod Srbije, Beograd; ³Institut za javno 

zdravlje, Kragujevac, 4Neurološka klinika KC Kragujevac, 5Dom zdravlja Kragujevac; Kragujevac, Srbija  

SAŽETAK  

Cilj Istražiti uticaj biometeoroloških faza na incidencu šloga prema dobu i polu pacijenata, mestu sta-
novanja, danima u nedelji, mesecima u godini, tipu šloga i pratećim bolestima.

Metode Komparativna analiza podataka o pacijentima sa šlogom, dobijenih s Neurološke klinike u Kra-
gujevcu, te svakodnevnih biometeoroloških faza determinisanih u Republičkom hidrometeorološkom 
zavodu Srbije za 2003-2004. i 2007-2009. godinu.

Rezultati  U posmatranom periodu hospitalizovano je 4.700 pacijenata s cerebrovaskularnim insultom. 
Najveći broj insulta (1.030) zabeleženo je u 2003., a najmanji (851) u 2008. godini. Najviše insulta 
dešavalo se u mesecu martu (444) i danu ponedeljku (805), a najmanje u mesecu februaru (351) i danu 
nedelji (495). Tri petine pacijenata bilo je s gradskog područja. Nađeno je 2.382 (50,68%) muškaraca 
i 2.318 (49,32%) žena, od kojih je 1.847 (77,54%) muškaraca i 1.894 (81,71%) žena bilo starije od 70 
godina. Prosek dana hospitalizacije iznosio je 12,29 dana, a većina pacijenata (2.101) je hospitalizovana 
u periodu do 10 dana. S tromboembolijom je bilo 4.130 (87,87%) pacijenata, 422 (8,98%) s intracere-
bralnom, a 148 (3,15%) sa subarahnoidalnom hemoragijom. Kao propratnu dijagnozu 1.946 (41,40%) 
pacijenata je imalo hipertenziju, a 867 (18,45%) kardiomiopatiju. Većina insulta imala je značajnu po-
vezanost s biometeorološkim fazama 9 i 4 (1.227 i 1.010 insulta), a najmanje s fazom 10 (29 insulta). 
Najveći prosek insulta po danu bio je u fazi 8 (2,76/dan), a najmanji u fazi 2 (2,33/dan).

Zaključak Biometeorološke faze imaju značajan uticaj na pojavu insulta, naročito faze sa stabilnim 
sunčanim vremenom i iznenadnim udarima frontova s naglim promenama vremenskih uslova, gde je 
najveća incidenca u fazi maglovitog vremena.

Ključne reči: cerebrovaskularni insulti, biometeorološke faze, uticaj vremena
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ABSTRACT

Aim To determine the characteristics of urinary incontinence and 
its impact on the quality of life in adult women with urinary incon-
tinence who presented to a tertiary care clinic of Vojvodina from 
September 2008 to May 2009 for treatment

Methods We used a prospective case-control study. Cases were 
defined as patients (47) with urinary incontinence symptoms. Con-
trols (50) were defined as patients without urinary incontinence 
who presented to a tertiary care gynecology clinic for other rea-
sons. Both, cases and controls, completed two questionnaires re-
commended for the evaluation of symptoms, The Urinary Distress 
Inventory, and quality of life impact The Urinary Impact Questi-
onnaire. 

Results There was a significant correlation between aging 
(r=0.614; p<0.01), body mass index (r=0.357; p<0.01) and me-
nopause (r= -0.572; p<0.01) and urinary incontinence. All pati-
ents had symptoms of stress incontinence, 61.7% had urge incon-
tinence symptoms, 21.3% voiding difficulty and 85.1% dysuria. 
Ninety-four patients believed that urinary incontinence impaired 
their quality of life: 50% of patients reported an impaired ability 
to do household activities, 59.1% avoided social activities, 70.4% 
reported an impaired ability to travel more than 30 minutes by 
car or bus, 88.6% avoided leisure activities, 45.5% of patients had 
impaired emotional health and 34% felt frustrated.

Conclusion The dominant type of urinary incontinence in more 
than half of the respondents was a mixed type, with moderate to 
very severe problems. Symptoms of urinary incontinence interfere 
with the performance of everyday household and social activities, 
causing the appearance of anxiety, depression and frustration, and 
in more than 50% of women leads to reduced quality of life.

Key words: urinary incontinence, women, quality of life
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INTRODUCTION 

Urinary incontinence is defined as an involuntary 
passage of urine, which presents a significant 
medical, social and hygienic problem (1). The 
most frequent types of urinary incontinence in 
women are 1) stress incontinence, manifesting 
as an involuntary passage of urine during an in-
crease in intra-abdominal pressure (coughing, 
sneezing, laughing, physical effort); 2) urge in-
continence, presenting as an involuntary passage 
of urine  associated with an overwhelming urge 
to urinate as a consequence of abnormal detrusor 
activity and not connected with increased intra-
abdominal pressure; 3) a mixed type of incon-
tinence meaning the simultaneous presence of 
both symptoms of stress, and the urgent type of 
incontinence (2). The prevalence of urinary in-
continence in women, no matter the type, ranges 
from 10% to 58% increasing with age (3).
Urinary incontinence influences the quality of 
life in women, because in addition to local com-
plications (skin rash, skin infections) it causes di-
fferent social and psychological limitations such 
as self-isolation, loss of self-respect, depression, 
the avoidance of one’s sexual partner and contact 
with family members (4-6). Recent studies have 
shown that urinary incontinence disturbs the so-
cial lives of 8% to 52% of women, 9% to 48% 
experience sexual dysfunction, and a significant 
number of women suffer from anxiety and depre-
ssion (7).  
The problem of urinary incontinence has been 
marginalized in Vojvodina since the 1990s, due 
to either a lack of equipment or lack of motivati-
on among physicians. The prevalence of urinary 
incontinence as well as the quality of life of in-
continent women remains largely unknown in 
this region.
The aim of this study was to investigate the cha-
racteristics (type and degree) of urinary inconti-
nence in women reporting to a tertiary-level in-
stitution for treatment, as well as to objectify the 
effect of urinary incontinence on quality of life. 

PATIENTS AND METHODS

The research was conducted at the Department of 
Obstetrics and Gynecology of the Clinical Center 
of Vojvodina from September 2008 to May 2009. 
The study group included patients who had sou-

ght treatment for the problem of urinary inconti-
nence. The control group consisted of 50 patients 
without urinary incontinence, who sought trea-
tment for other reasons. No patient suffered from 
genital prolapse estimated by the criteria of the 
POP-Q quantitative system (1). Following a ver-
bal explanation and signing an informed consent 
form, general history data were obtained (age, 
body height, body mass, date of last menstrual 
period, number and type of deliveries, infants’ 
birth weights, performance of strenuous labor, 
and the presence of chronic diseases).  All pati-
ents in the study group answered the questionna-
ires belonging to the group of highly recommen-
ded questionnaires for estimating the severity of 
symptoms of urinary incontinence and the pati-
ents’ quality of life: “The Urinary Distress inven-
tory (UDI-6)-Short Form” and “The Urinary Im-
pact Questionnaire (UIQ-7) Short Form.” These 
questionnaires contain psychometric questions 
specific to urinary incontinence (8, 9). Both short 
forms highly correlate with the original versions 
(10, 11). 
The first questionnaire (UDI-6) contains 6 que-
stions intended to measure the severity of symp-
toms of urinary incontinence: the frequency of 
urination, the presence and severity of symptoms 
of urgent incontinence, the presence and severity 
of symptoms of stress incontinence, the volume 
of urine loss, the presence of aggravated urination 
as well as the presence of  pain. Patients answe-
red by circling one of four  numbers 1-4 (1- no, 
not at all, 2- a little, 3- moderate, 4- severe), so 
that by applying the appropriate formula, the sco-
re of the questionnaire was determined as well as 
the answer to the question of the type of urinary 
incontinence and severity of the symptoms. 
The other questionnaire (UIQ-7) contains 7 que-
stions intended to investigate the effect of urinary 
incontinence on all social spheres of women: ho-
usehold activities (cooking, washing, cleaning), 
physical recreation (walking, swimming, exerci-
se), leisure activities (going to a movie, theatre), 
bus or car travel lasting longer than 30 minutes, 
taking part in social events, emotional health 
(nervousness, depression) and the feeling of fru-
stration. The answer was also obtained by circ-
ling one of the numbers 0-3 (0- no, not at all, 1- a 
little, 2- moderate, 3- severe) and the score was 
obtained by applying the appropriate formula.



239

Statistical data analysis was conducted using 
STATGRAPHICS Centurion software. The data 
analysis included the Student’s T-test and F-test. 
The value p < 0.05 was considered statistically 
significant.

RESULTS

General characteristics of the patients

There were 97 patients in total: 47 in the study 
group and 50 in the control group. 
General characteristics of the patients are presen-
ted in Table 1.  Patients with urinary incontinence 
were on average older (60.83 +/- 8.63 years) than 
the control group patients (44.74 +/- 6.8 years) 
(p<0.01). 87.23% of the women in the study gro-
up were menopausal (p<0.01). There was no dif-
ference in body mass between the patients of both 
groups (77.37 kg vs. 67.50 kg; p>0.01), although 
there was a significant statistical difference found 
between body mass index values (BMI) of the 
investigated groups (29.98 vs. 26.02; p<0.01). 
85.1% of patients in the study group were obe-
se (38.3% moderately obese, 42.6% significantly 
obese and 4.3% malignantly obese) (p<0.01). No 
patient used hormone replacement therapy.
No statistically significant difference was evident 
relative to the mean parity (two children), mean 
infant birth weight (3687.25 g vs. 3592.76 g), 
mode of delivery (vaginal delivery in 93.3% vs. 
87.5%) and the performance of strenuous physi-
cal labor (63% vs. 46%) (p>0.05).

A linear regression analysis confirmed a highly 
significant correlation between the parameters of 
age (r=0.614; p<0.01) and urinary incontinence; 
the parameters of body mass index and urinary 
incontinence (r=0.357; p<0.01), as well as the pa-
rameters of menopause (r= -0.572; p<0.01) and 
urinary incontinence. This correlation was not 
recorded in other investigated parameters (num-
ber of deliveries, mode of delivery, mean infant 
birth weight, performance of strenuous physical 
labor). The other data of both study and control 
group patients are presented in Table 1.

Characteristics of the study group patients 
in concern to the type and severity of urinary 
incontinence

Only stress incontinence was recorded in 38.3 
patients (18/47), whereas the mixed type of stress 
incontinence was found in the remaining 61.7% 
of patients (29/47).
The type and severity of urinary symptoms in in-
vestigated patients are presented in Table 2. All 
patients from the study group reported on urine 
loss while coughing, sneezing and laughing: se-
veral drops (mild) - 4.25% of patients; a larger 
number of drops (moderate) - 61.7% of patients 
and a stream (excessive) – 34.05% of patients. 
Frequent urination and urge type incontinence 
was recorded in 61.7% of whom 4.25% experi-
enced slightly, 46.8% moderately, and 10.64% 
greatly pronounced difficulties. In 21.3 % of pa-
tients, the act of urination was associated with 
effort (14.9% - moderate effort and 6.4% great 
effort), while 85.1% had a permanent feeling of 
inconvenience and pain in the lower abdomen 
and genital region (59.6% reported such a feeling 
as moderate, while 25.5% characterized this fee-
ling as extremely pronounced).

Cases Controls
Age (mean +/- SD) 
(years)
Body weight 
(mean +/- SD) (kg)
Body mass index 
(mean +/- SD)
  Normal weight (%)
  Slightly 
  overweight (%)
  Moderately 
  overweight (%)
  Greatly 
  overweight (%)
Menopausal (%)
Number of births 
(X +/- SD)
Birth weight  (g) 
(X +/- SD)
Heavy lifting (%)
UDI-6 (X +/- SD)
UIQ-7 (X +/- SD)

60.83 +/- 8.63 

77.37 +/- 12.76

29.98 +/- 4.94

14.9

38.3

42.6

4.3
87.2
1.91 +/- 0.69

3687 +/- 393

63.0
67.82 +/- 13.34
69.71 +/- 25.91

44.74 +/- 6.8

71.50 +/- 8.67

26.02 +/- 2.91

38.0

48.0

14.0

0.0
12.8
1.98 +/- 0.77

3593 +/- 284

37.0
25.58 +/- 1.68
0.48 +/- 2.20

p<0.01

p>0.01

p <0.01

p< 0.01
p< 0.01
p>0.05

p> 0.05

p> 0.05
p< 0.01
p< 0.01

Table 1. General characteristics of women with and without 
urinary incontinence

X, mean; SD, standard deviation

Urinary 
symptoms

Severity of symptoms Overall 
(n = 47)Slightly   Moderately    Greatly

Frequency 
No. (%)
Urge incontinence 
No. (%)
Stress incontinence 
No. (%)
Urinary leakage 
No. (%)
Voiding difficulty 
No. (%)
Dysuria No. 
(%)

2 (4.25)

2 (4.25)

2 (4.25)

2 (4.25)

-

-

20 (42.55)

22 (46.80)

29 (61.7)

29 (61.7)

7 (14.9)

28 (59.6)

7 (14.9)

5 (10.64)

16 (34.05)

16 (34.05)

3 (6.4)

12 (25.5)

29 (61.7)

29 (61.7)

47 (100)

47 (100)

10 (21.3)

40 (85.1)

Table 2. Severity of symptoms of urinary incontinence 
using “The Urinary Distress Inventory (UDI-6)-short form” 
questionnaire
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The effect of urinary symptoms on the activiti-
es of daily living and quality of life is presented 
in Table 3. A decrease in quality of life was not 
recorded in 3 patients (6.38%) with slight symp-
toms of urinary incontinence (one with only uri-
nary incontinence and two patients with mixed 
type urinary incontinence). Urinary incontinence 
had a negative effect on household activities in 
50% of patients (13.6% to a large extent), 50% 
of patients limited their participation in different 
social events, 70.4% avoided traveling by bus 
or car for longer than half an hour, 88.6% avoi-
ded different entertainment activities whereas all 
patients avoided physical activities to a varying 
extent, such as swimming and exercising.  Invo-
luntary urine loss caused feelings of nervousness 
and depression in 45.5%, whereas 34% of pati-
ents felt frustrated.

DISCUSSION

There is a common opinion that urinary inconti-
nence in women is a direct consequence of aging. 
Nevertheless, after menopause it is very difficult 
to separate the individual influences of aging and 
menopause on the development of urinary in-
continence (12). Obesity is also a significant fac-
tor in the development of urinary incontinence. 
Our study found, in addition to aging (r=0.614; 
p<0.01) and menopause (r= -0.572; p<0.01) obe-
sity (even moderate) (r=0.357; p<0.01) to be an 
etiological factor in significant correlation with 
the development of urinary incontinence (13). 
Although literature data indicate the significan-
ce of some other factors in the development of 
urinary incontinence, such as the number of deli-
veries, delivery method (vaginal delivery/cesare-

an section), infants’ birth weights and strenuous 
physical labor,  such a correlation was not shown 
in our sample (14-16).
Urinary incontinence, no matter the type, does 
not belong to diseases which threaten a woman’s 
life. However, it has been noted that the develo-
pment of urinary incontinence during adulthood 
may have serious consequences, such as a de-
crease in self-esteem which leads to the develo-
pment of other psychological problems. Studies 
concerning the effect of urinary incontinence on 
women’s quality of life were not initiated until 
about fifteen years ago. At first, general questio-
nnaires were used. In time, specific questionna-
ires were developed and improved. These were 
quantitative questionnaires to which patients 
gave answers in numbers, enabling the  precise  
determination of the type and severity of urinary 
symptoms  as well as of the degree of decrease 
in quality of life relating to the effect of present 
symptoms (17,18). These questionnaires pro-
vided precise, reliable and representative data. 
Over time, new criteria have been developed by 
which the questionnaires were categorized into 
three categories, and the questionnaires of the 
first category were highly recommended (19).  In 
our study we used the recommended questionna-
ires (highly recommended-grade A) to evaluate 
the type and severity of the symptoms of urinary 
incontinence (UDI-6), as well as measuring of 
effects of urinary incontinence on quality of life 
(UIQ-7)(19).
Recent studies have shown that urinary inconti-
nence can be an obstacle to good physical health 
and a good social life.  A large study including 
9,487 European women showed that more than 
60% suffered from moderate to severe urinary 
incontinence exercised to a lesser degree thanks 
to the possibility of involuntary urine loss during 
exercise (21). Women with severe types of in-
continence exercised 2.64 times less often than 
continent women (22).  Avoiding physical activi-
ty increases the risk of developing other diseases 
such as osteoporosis, hypertension, coronary he-
art disease etc. (20).
Urinary incontinence causes negative changes in 
social communication, thus decreasing quality of 
life. The basic reason for avoiding contact with 
other people (either family members or friends) 
is the feeling of fear and shame caused by the po-

Questions Severity of symptoms Overall
(n = 44)Slightly Moderately Greatly

1. Ability to do household 
    chores No. (%)
2. Physical recreation 
    No. (%)
3. Entertainment 
    activities No. (%)
4. Ability to travel by car 
    or by bus for more than 
    30 minutes No. (%)
5. Participating in social 
    activities outside your 
    home No. (%)
6. Emotional health  
    No. (%)
7. Feeling frustrated 
    No. (%)

10(22.6)

23(52.3)

21(47.7)

19(43.2)

15(34.1)

15(34.1)

10(22.6)

6(13.6)

15(34.1)

13(29.5)

9(20.4)

6(13.6)

2(4.6)

2(4.6)

6(13.6)

6(13.6)

5(11.4)

3(6.8)

5(11.4)

3(6.8)

3(6.8)

22 (50)

44 (100)

39 (88.6)

31 (70.4)

26 (59.1)

20 (45.5)

15 (34)

Table 3. The impact of urinary incontinence on quality of life 
in women
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Kvalitet života žena s urinarnom inkontinencijom
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SAŽETAK

Cilj Utvrditi vrstu i težinu urinarne inkontinencije i kvalitet života žena lečenih u Kliničkom centru 
Vojvodina, u periodu od septembra 2008. do maja 2009. godine.

Metode Prospektivnim istraživanjem obuhvaćeno je 97 pacijentkinja (47 s urinarnom inkontinencijom 
i 50 bez). Pacijentkinje su popunile dva upitnika. Za procenu vrste i težine urinarne inkontinencije ko-
rišten je upitnik The Urinary Distress Inventory, dok je za ispitivanje uticaja urinarne inkontinencije na 
kvalitet života korišten upitnik The Urinary impact questionnaire.  

Rezultati Linearnom regresionom analizom utvrdili smo da je postojala značajna korelacija između 
parametra godine života (r = 0.614; p < 0.01), indeksa telesne mase (r = 0.357; p < 0.01) i menopauze (r 
= -0.572; p < 0.01) s urinarnom inkontinencijom. Simptome stres inkontinencije imale su sve pacijent-
kinje; urgentni tip inkontinencije 61,7% pacijentkinja; 21,3% pacijentkinja imale su otežano mokrenje; 
85,1% stalno prisutan osećaj nelagodnosti i bola u donjem delu trbuha i genitalnoj regiji. Urinarna 
inkontinencija kod 50% pacijentkinja otežavala je obavljanje kućnih poslova; 59,1% su izbegavale 
društvena dešavanja; 70,4% izbegavale su putovanje autobusom ili kolima duže od pola sata; 88,6% 
izbegavale su različite zabavne aktivnosti, a sve pacijentkinje su izbegavale fizičku rekreaciju; 45,5% 
pacijentkinja imale su znakove nervoze ili  depresije, dok se 34% pacijentkinja osećalo frustrirano.

Zaključak U Vojvodini dominira mešoviti tip urinarne inkontinencije, s umereno do veoma izraženim 
tegobama kod više od polovine ispitanica. Tegobe urinarne inkontinencije ometale su obavljanje sva-
kodnevnih kućnih i društvenih aktivnosti, uz izraženu nervozu, depresiju i frustracije, te kod više od 
50% žena doveli do smanjenja kvaliteta života.

Ključne reči: urinarna inkontinencija, žene, kvalitet života
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ABSTRACT

Aim To evaluate the intensity of postoperative pain and benefits of 
laparoscopic cholecystectomy compared to open cholecystectomy 
especially after anaesthetic infiltration of surgical incision. 

Methods This prospective cohort study included three groups 
of 30 patients each, who had undergone surgical treatment by an 
open procedure, by laparoscopic technique and  by laparoscopic 
technique with local anaesthetic application. All patients were of 
similar age, sex and ASA risk (American Society of Anaesthesio-
logists). Pain intensity was assessed seven times and its evaluation 
was performed using VAS (Visual Analogue Scale).

Results Postoperative pain intensity was lower in patients opera-
ted by laparoscopic technique compared to the open method, me-
asured on the VAS , especially for the first and second measuring. 
This difference is pronounced throughout the entire postoperative 
period (p<0,001). The pain intensity was significantly lower in pa-
tients treated with local anaesthetic (p<0.05).

Conclusion Laparoscopic cholecystectomy should be preferred 
over open cholecystectomy with respect to the intensity of posto-
perative pain, particularly after the application of local anaesthe-
tic.

Key words: laparoscopic cholecystectomy, open cholecystecto-
my, VAS scale, postoperative pain, local anaesthetic
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INTRODUCTION

Numerous researches have proved the benefits 
of laparoscopic cholecystectomy compared to 
the open method, mainly because of less meta-
bolic response to stress (1,2), maintenance of 
diaphragm and pulmonary function (3,4), less 
postoperative complications (5), lower incidence 
of postoperative ileus, early mobilization, shorter 
hospital stay, and a better aesthetic effect. Bene-
fits of laparoscopic cholecystectomy are reflected 
in elimination of large cuts. The main presentati-
on of postoperative pain is somatic, whereas vis-
ceral pain is less present, and thus the pain is less 
in the patients operated by laparoscopic method 
(6), although there are also contradictory results 
(7). Perioperative pain is less in laparoscopic pro-
cedures as well (8).
Pain is an unpleasant sensory and emotional 
experience arising from actual or potential 
tissue damage (9). Pain develops by stimula-
ting nociceptors or proximal ends of sensory 
nerves. These receptors release numerous me-
diators and activate a chain of inflammation 
processes during trauma from surgery, inflam-
mation and stress producing painful stimulus 
(10). Postoperative pain treatment is generally 
insufficient (11). 
It is well known that the peritoneum is slightly 
sensitive, free from pain on sharp, cutting and 
puncture wounds. On the other hand, it is hig-
hly sensitive to distension, tearing and separation 
(12). Perioperatively, stronger pain occurs due to 
distension of the parietal peritoneum, and after 
the surgery pain in the right shoulder and the sho-
ulder blade is evident (13).  Special emphasis is 
on the preservation of the intra-abdominal pre-
ssure under 25 mm Hg in spontaneously ventila-
ted patients (14).
On the local level, carbon dioxide reacts with 
the tissue and activates the emergence of sour 
products, which put local pressure on the nerve 
endings of the peritoneum and the right phrenic 
nerve. Carbon dioxide presence is responsible 
for acidosis induction of gastrointestinal mucosa, 
which does not occur during laparoscopy without 
pneumoperitoneum (15).                                                                                                                                       
The somatic pain component is well controlled 
by non-steroid anti-inflammatory drugs (NSA-
ID), and opioids, postoperatively (16), and pain 

from surgical incision by using smaller trocars, 
local anaesthetics before or after the operatio-
nal cut (17). Pain reduction after irritation of 
the phrenic nerve is achieved by performance 
at decreased insufflation pressure (18, 19), and 
local abdominal lavage with ph. saline soluti-
on. The role of drainage in removing residual 
carbon dioxide and consequently mild postope-
rative pain is a matter of debate (20, 21). In-
tra-abdominal lavage with local anaesthetics 
during the operative procedure has not shown 
the expected result of reducing postoperative 
pain (22, 23). 
In this study we have evaluated postoperative 
pain after laparoscopic cholecystectomy com-
pared to open cholecystectomy, especially after 
postincisional  anaesthetic infiltration of surgical 
incisions.

PATIENTS AND METHODS

The prospective cohort study included 90 pati-
ents operated due to chronic gallbladder inflam-
mation, divided into three equal groups – patients 
undergoing open or laparoscopic procedure, and 
those operated with laparoscopic method who 
had a local anaesthetic injected around surgical 
incisions at the end of the surgery. The patients 
analysis took place in the General Hospital Tešanj 
and in the University Clinical Center Tuzla in the 
period between March and December 2009. All 
patients underwent the usual preoperative prepa-
ration and were led by the same anaesthesia type 
(balanced).
All patients belonged to ASA (American Society 
of Anaesthesiologists) I and ASA II risk groups. 
The right-side transrectal laparotomy was appli-
ed in the open cholecystectomy.
The laparoscopic cholecystectomy was perfor-
med using three incisions.
A12 mm Hg high pneumoperitoneum was appli-
ed, and 0.25% bupivacaine in the dose of 10 mL 
for the central incision was used as a local ana-
esthetic, and 5 mL for the incision for surgical 
instruments.
During the postoperative period, the patients 
were administered with 2,5 gr metamizol. The 
first analegesia took place one hour after the pa-
tient woke up, and then every eight hours. Pain 
evaluation was performed using VAS (Visual 
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Analogue Pain Scale) (24). The pain intensity 
is evaluated using a horizontal line, 100 mm in 
length, measured from 0 (no pain) to 10 (very 
severe pain). This method intends to provide 
higher sensitivity in measuring pain intensity 
when compared with the subjective method 
(25, 26).
The VAS scale of pain intensity was measured di-
rectly before giving the next dose of metamizol, 
meaning three times a day within 24 hours. 
In the statistical data processing, central ten-
dency and data dispersion measures were 
shown by arithmetic mean with the appropriate 
standard deviation and median with interquar-
tile range, depending on the data distribution, 
and the frequencies are presented in absolute 
and relative digits. For comparing the continu-
ous variables with a normal data distribution a 
T test of independent samples was computed 
and the Mann-Whitney U test was computed 
for the distribution which did not follow a nor-
mal data distribution. The difference among 3 
groups of patients was tested using one-way 
variance analysis, and more measurements 
among the groups were compared using repea-
ted measurements analysis of variance. For the 
categorical variables analysis the chi-square 
test was used. The level of statistical signifi-
cance was p<0.05.

RESULTS

A total of  90 patients, 30 of them undergoing cla-
ssic (open) procedure, and 60 of them undergo-
ing laparoscopic procedure was enrolled in this 
study. There were 6 and 15 males and 24 and 45 
females, in the open and laparoscopic operated 
group, respectively (p=0.8). Mean age was 51,5 
± 12,8 and 45,7 ± 14,8, respectively (p=0.07). 
The group of patients undergoing laparoscopic 
procedure was divided into two groups. One 
group consisted of patients who had a local 
anaesthetic applied in the incision area after the 
surgery, 10 males and 20 females, mean age was 
45 ± 10,6. 
The second group consisted of patients without 
the application of local anaesthetics, five males 
and 25 females, mean age was 46,4 ± 18,3 (sex 
p=0.3, age p=0.19). (Figure 1,).
There were 18 (60%) patients from the ASA II 

risk group in the patient group undergoing open 
procedure, whereas in the group of patients un-
dergoing laparoscopic procedure there were 23 
(38%) patients. (Figure 2). 
VAS scale values measured during 48 hours in 
all patients’ groups had a decreasing trend. The 
average VAS scale values in the first measure-
ment showed an average value of 6.4 and after 
48 hours showed an average of 1.1 (p<0,001) 
(Figure 3). 
VAS scale values according to measurement time 
and groups showed a decreasing trend. (p<0.001) 
(Figure 4, Figure 5).

Figure 1. Sex distribution of the patients in groups with 
cholecystectomy with no local anaesthetic (NLA), with local 
anaesthetic (LA) and open (O) cholecystectomy

Figure 2. ASA II and ASA I score frequency in groups with 
open and laparoscopic cholecystectomy

Hodžić et al Pain after open vs. laparoscopic cholecystectomy
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DISCUSSION 

Our results showed that laparoscopic cholecy-
stectomy was characterized with lower postope-
rative pain intensity than open cholecystectomy.  
The VAS scale values were lower in the patients 
who received a local anaesthetic than in the pa-
tients in the control group, with the biggest dif-
ference in the first and the second measurement. 
This observation corresponds to the duration of 
bupivacaine effect in soft tissues – up to 12 hours 
(27). However, there was also a difference in the 
fourth, fifth and sixth measurement in our study.  
There is an evident and statistically significantly 
higher VAS scale value in the patient group who 
did not receive a local anaesthetic. 

Figure 4. VAS scale dynamics during 48 hours in individual 
group measurements with no local anaesthetic (NLA), with 
local anaesthetic (LA) and open cholecystectomy

Figure 5. VAS scale dynamics during 48 hours (NLA, no local 
anaesthetic; LA, with local anaesthetic; O, open cholecystectomy)

Pain is a very subjective patient’s reaction,  there-
fore, in some cases sensation of pain existed even 
after the cause disappeared (28).  This is a con-
sequence of physical or even anatomical changes 
within the dorsal spine area, the sensory thalamus 
and the cerebral cortex (29). An early blockade 
of pain impulses using local anaesthetic prevents 
the remodelling of neurons into so-called ‘’pain 
neurons’’ (30). This mechanism explains lower 
pain intensity in our patients who had undergone 
laparoscopic procedure and who received local 
anaesthetic in the incision area even after its ef-
fect was gone, as compared to the control group. 
These results were proven previously by other 
authors (31,32).
In conclusion, in our study we have confirmed 
that the laparoscopic cholecystectomy is the met-
hod of choice in the chronic gallstone inflamma-
tion, given the postoperative pain. The benefit 
of this technique increases even after taking out 
the trocar when a local anaesthetic with mid- and 
long-term effect is applied. 

ACKNOWLEDGEMENT/DISCLOSURES

Competing interests: none declared.

Figure 3. VAS scale dynamics during 48 hours in all group 
measurements. (VAS – Visual Analogue Scale)



247

REFERENCES 

Glerup H, Heidorf H, Flyjberg A, Jensen SL. Elec-1. 
tive laparoscopic cholecystectomy nearly abolishes 
the postoperative catabolic hepatic stress response. 
Ann Surg 1995; 3:214-9.
Shietromsa M, Carlci F, Lezoche E,  Agni li A,  2. 
Enang GN, Marucci S, Minervini S,  Lydigakis NJ. 
Evaluation of imune response in patients after open 
or laparoscopic cholecistectomy. Hepatogastroente-
rology 2001; 48:642-6.
Nunn JF.  The effects of changes in carbon dioxi-3. 
de tension. Applied Respiratory Physiology. 3rd ed. 
London UK: Buterworth co. Ltd., 1987: 460-70.
Frazee RC, Roberts JW, Okeson GC, Symmonds 4. 
RE, Snyder SK, Hendricks JC, Smith RW. Open ver-
sus laparoscopic cholecystectomy: A comparison of 
postoperative pulmonary function. Ann Surg 1991; 
213:651-3.
Holohan TV.  Laparoscopic cholecystectomy. Lan-5. 
cet1991; 338:801-3.
Ure BM, Troidl H, Spangerberger W, Neugebauer E, 6. 
Lefering R, Ullmann K, Bende J. Preincisional local 
anesthesia with bupivacain and pain after laparos-
copic cholecystectomy. A double-blind randomized 
clinical trial. Surg Endosc 1992; 7:482-8.
Joris J, Thiry E, Paris P, Weerts J, Lamy M. Pain 7. 
after laparoscopic cholecystectomy: characteristics 
and effect of intraperitoneal bupivacaine. Anesth 
Analg1995; 81:379-84.
Madsen MR, Jensen KEJ. Postoperative pain and 8. 
nausea after laparoscopic cholecystectomy. Surg En-
dosc 1992; 2:303-5.
Radojičić B. Fiziologija boli: Bolesti nervnog siste-9. 
ma. Beograd-Zagreb: Medicinska knjiga, 1986; pp 
32-6.
Cervero F, Laird JMA. Understanding the signalling 10. 
and transmission of visceral  nociceptive enents. Ne-
urobiology 2004; 61:44-5.
Dolin SJ, Cashman JN, Bland JM. Effectiveness of 11. 
acute postoperative pain management. Br Journal of 
Anaesth 2002; 89:409-23.
Bueno L, Fioramonti J, Garcia RV. Visceral afferent 12. 
pathways:a source of new therapeutic targets for 
abdominal pain. Am J Physiol Gastrointest Liver 
Physiol 2000; 278:670-6.
Jackson SA, Laurence AS, Hill JC. Does post-lapa-13. 
roscopy pain related to residual carbon dioxide. Ana-
esthesia 1996; 51:485-7.
Hodgson C, McCelland RMA, Newton JR.  Some 14. 
effects of the peritoneal insufflation of carbon dioxi-
de at laparoscopy. Anaesthesia 1970; 25:382-90.
Sung JH, Eun JC, Ji YL, Won WK, Eung KK. The 15. 
physiologic respons to laparoscopic cholecystecto-
my: CO2 pneumoperitoneum vs wall lift. Can J Ana-
esth 2003; 50:200-1. 
Bisgaard T, Klarskov B, Trap R, Kehler H, Rose-16. 
nberg J. Pain after microlaparoscopic cholecystecto-
my. A randomized double - blind controlled study. 
Surg Endosc 2000; 14:340-4. 

Alexander DJ, Ngoi SS, Lee L,  So J, Mak K,  Chan 17. 
S, Goh PM. Randomized trial of periportal peritone-
al bupivacain for pain relief after laparoscopic chole-
cystectomy World J Surg 1996; 22: 824-8.
Davidesa D, Birbas K, Vezajis A, McMahon MJ. 18. 
Rutine low – pressure pneumoperitoneum du-
ring laparoscopic cholecystectomy. Surg Endosc 
1999;13:887-9. 
Hasukić Š. Postoperative change in liver function 19. 
tests: randomized comparison of low- and high- pre-
ssure laparoscopic cholecystectomy. Surg Endosc 
2005; 19:1-6.
Nursal TZ, Yildirim S, Tarim A, Noyan T, Poyraz T, 20. 
Tuna N, Haberal M. Effect of drainage on postope-
rative nausea, vomiting, and pain after laparoscopic 
cholecystectomy. Langenbecks Arch Surg 2003; 
388:95-100.
Fredman B, Jedeikin R, Olsfanger D, Flor P, Gruz-21. 
man A.  Rezidual pneumoperitoneum: a    case of po-
stoperative pain after laparoscopic cholecystectomy. 
Anaest Analg 1994; 79:152-4.
Joris J, Thiry E, Paris P, Weerts J, Lamy M.  Pain 22. 
after laparoscopic cholecystectomy: characteristics 
and effect of intraperitoneal bupivacaine. Anesth 
Analg 1995; 81:379-84.
Bisgaard T. Analgesic treatment after Laparoscopic 23. 
cholecystectomy: A critical Assessment of the Evi-
dence. Anaesthesiology 2006; 104: 835-46.
Hayes, MHS; Patterson, DG. Experimental develo-24. 
pment of the graphic rating method.   Psychological 
Bulletin.1921;18:98–9.
McCarthy MJr, Chang CH, Pickard SA, Hurder GA, 25. 
Price DD, Jonasson O, Gibbs J, Fitzgibbons R, Neu-
mayer L. Visual analog scales for assessing surgical 
pain.  J Am Coll Surg 2005; 201:245-52.
Pfennings L, Cohen L, Van der Ploeg H. Precon-26. 
ditions for sensitivity in measuring change: Visual 
analogue scales compared to rating scales in a Likert 
format. Psychol Rep1995; 77:475–80.
Lalević P. Anesteziologija27. . Beograd: Zavod za udž-
benike i nastavna sredstva, 1999:           631-9.
Nikolajsen L, Jensen TS. Phantom limb pain. Br J 28. 
Anaesth 2001; 87:107-16. 
Behbehani MM, Dollberg-Stolik O. Partial sciatic 29. 
nerve ligation results in an enlargement of the recep-
tive field and enhancement of the response of dorsal 
horn neurons to noxious stimulation by an adenosine 
agonist. Pain1994; 58:421-8.
Bach S, Noreng MF, Tjellden NU. Phantom limb 30. 
pain in amputees during the first 12 months fo-
llowing limb amputation after preoperative lumbar 
epidural blockade. Pain 1988; 33:297-301.
Lee IO, Kim SH, Kong MH, Lee MK, Kim NS, Choi 31. 
YS, Lim SH. Pain after laparoscopic cholecystecto-
my: The effect and timing of incisional and intraperi-
toneal bupivacaine. Can J Anaesth 2001; 48:545-50.
Uzunkoy A, Coskun A, Akinci OF. The value of pre-32. 
emptive analgesia in the treatment of postoperative 
pain after laparoscopic cholecystectomy. Eur Surg 
Res 2000; 33:39-41.

Hodžić et al Pain after open vs. laparoscopic cholecystectomy



Medicinski Glasnik, Volumen 8, Number 2, August 2011

248

Postoperativna bol kod laparoskopske i otvorene holecistektomi-
je sa i bez lokalne aplikacije anestetika
Hodžić Enes1, Imamović Semir2, Hasukić Šefik3, Majdančić Husnija4, Imamović Goran5
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SAŽETAK 

Cilj Istražiti postoperativnu bol i prednosti laparoskopske holecistektomije u odnosu na otvorenu hole-
cistektomiju, osobito poslije primjene lokalnog anestetika na mjestima operativnih incizija. 

Metode U ovom prospektivnom kliničkom ispitivanju učestvovalo je po 30 pacijenata, podijeljenih u 
tri iste grupe, operisanih otvorenom metodom i laparoskopskom tehnikom, te operisanih laparoskopski 
s lokalnom aplikacijom anestetika, sukladne dobi, spola i ASA rizika (American Society of Anesthesio-
logists). Mjerenje intenziteta bola vršeno je sedam puta, a njegova je evaluacija učinjena putem VAS-a 
(vizualne analogne skale).

Rezultati Ustanovljena je manja postoperativna bol kod pacijenata operisanih laparoskopskom tehni-
kom u odnosu na otvorenu metodu, osobito u prvom i drugom mjerenju. Ova razlika bila je izražena u 
cijelom postoperativnom toku (p<0.001). Također je ustanovljena i značajno manja postoperativna bol 
kod pacijenata kod kojih je primijenjen lokalni anestetik (p<0.05).

Zaključak Laparoskopska holecistektomija je podesnija u odnosu na otvorenu holecistektomiju u smi-
slu intenziteta postoperativnog bola, a naročito kada se aplicira i lokalni anestetik.

Ključne riječi: laparoskopska holecistektomija, otvorena holecistektomija, VAS skala, postoperativna 
bol, lokalni anestetik
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ABSTRACT

Aim To investigate a potential difference in postoperative morp-
hological changes of two-level lumbar disc surgery as compared 
to one level surgery. 

Methods The standard lateral radiographs of lumbar spine obta-
ined preoperatively and postoperatively were used in the study . 
The morphological study included 60 adult patients of both sexes 
who had undergone the surgery in the period 2002-2006. The first 
group comprised patients operated on one level (L4/L5 and L5/
S1), and the second included patients operated on two levels (L3/
L4/L5; L4/L5/S1 and L5/S1/S2). Using lateral radiographs, after 
digitalization, the height of intervertebral disc space (HD), angle 
between vertebral bodies (A) and translation (T) were measured. 

Results Comparing preoperative and postoperative values, stati-
stically significant difference has been found for HD in the first 
group and HD and A in the second group. In neither groups there 
was statistically significant difference for T, which is one of ra-
diological signs of segmental instability. The comparison of po-
stoperative values for both groups has not shown any statistically 
significant difference. 

Conclusion The standard lumbar discectomy on two levels has 
not shown more pronounced morphological changes or changes 
suggesting an increased risk of segmental instability as compared 
to one level discectomy.

Key words: intervertebral disc, discectomy, radiographic changes
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INTRODUCTION

Lumbar disc herniation (LDH) remains among 
the most common diagnoses encountered in 
clinical spine practice. Structurally, the lumbar 
disc has three components: the anulus fibrosus, 
the nucleus pulposus, and the cartilaginous end 
plates on the adjacent vertebral bodies. The inter-
vertebral disc is the largest avascular structure in 
the body and is only minimally innervated (1, 2). 
The intervertebral discs lie between the vertebral 
bodies linking them together. Their major role is 
mechanical. They are approximately 7–10mm 
thick and 4cm in diameter (anterior–posterior 
plane) in the lumbar region of the spine (3).
The lumbar spine is composed of 5 vertebrae for-
ming called “motion segments” connected in seri-
es. Each motion segment consists of two adjacent 
vertebral bodies and the connecting ligaments. 
Translation and rotation can occur at each spinal 
motion segment (4). 
Spinal stability depends on three functionally 
interdependent subsystems namely, active su-
bsystem, passive subsystem and a neural control 
subsystem (5).
Herniation is defined as a localized displacement 
of disk material beyond the limits of the inter-
vertebral disk space (6).  Mechanical pressure on 
spinal root is a basic pathological factor for ra-
diculopathy. Disc herniation compresses the root 
causing changes in blood flow and compartment 
syndrome (7, 8).  
Radiography of the lumbar spine is commonly 
first diagnostic procedure to exclude tumor, in-
fection, instability, spondyloarthropathy, spon-
dylolisthesis (9). Magnetic resonance imaging 
has replaced computerized tomography (CT) and 
myelography as the initial test of choice (10).
Cardinal symptoms of herniated lumbar disc are: 
radicular leg pain, sensory loss and motor wea-
kness. Patients infrequently present with a ma-
ssive disc herniation which compresses the cauda 
equina, causing a cauda equina syndrome (11). 
The indication for surgery may be absolute or 
relative. The indication is absolute in those rare 
patients with a cauda equina syndrome, in the 
presence of severe motor deficits resulting from a 
large extruded or migrated disc fragment, and in 
patients with intractable pain. In all other cases, 
the indication is relative (12). Good exposure of 

the contents of the spinal canal is a sine qua non 
in surgery for lumbar disc herniation (13). 
Although some authors are always against dis-
cectomy on more than one level (14) sometimes 
it is very difficult to choose only one level, par-
ticularly with positive radiological and clinical 
findings for a multilevel disease. 
Lumbar spine radiographs are still very useful 
for evaluation of lumbar spine. First, in contrast 
to discograms, they are less invasive. Second, 
in contrast to magnetic resonance imaging and 
computed tomography, they only require a stan-
dard X-ray machine and are much cheaper. And 
third, plain radiographs are often taken for dia-
gnostic or follow-up purposes and, thus, are often 
already available (15). 
In this paper we compared preoperative radio-
graphic status and postoperative radiographic 
changes of the lumbar intervertebral space in 
patients operated on one or two adjacent levels. 
The main aim was to show that two-level disc 
surgery is not connected with more pronounced 
radiographic changes and increased instability, 
especially if it is done with maximal sparing of 
bony and ligamentous elements.

PATIENTS AND METHODS

The study included 60 patients (both genders, 
aged 18-65) operated on in our Department in the 
period between (early) 2001 and (late) 2006 for 
herniated lumbar disc, using standard operative 
technique with a few modifications. After deter-
mining the right level, appropriate skin incision, 
denudation of paravertebral musculature, expo-
sure of intervertebral space(s), flavectomy and 
if necessary interhemilaminectomy and partial 
medial fasetectomy,were done, and after explora-
tion and medialization of offending spinal radix, 
subtotal discectomy.  
The patients were divided in two equal groups: 
the group operated on one level and the group 
operated on two levels. Inclusion criteria for the 
study were: a signed consent and the patient’s 
preoperative CT scan and radiographs of lumbar 
spine. Exclusion criteria were: patients’ refusal, 
mental illness, no preoperative CT scan and ra-
diographs of lumbar spine, earlier spine surgery, 
earlier fracture of lumbar spine, earlier spine in-
fection, congenital spine deformities, serious de-
generative changes of the spine. 
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Preoperative lateral radiographs in neutral po-
sition were collected for all patients, thereafter 
postoperative lateral radiographs in the standing 
position were done. All radiographs were digita-
lized, and then the height of intervertebral disc 
space (HD), translation (T) and angle (A) were 
measured between neighbouring vertebral bodi-
es on the operated levels. For measurements we 
used the Digimizer software and modified the 
method described by Brinckman et al. (16), and 
Frobin et al. (17). With this method, units were 
avoided and the measurements compensated for 
different x-ray machines, different distance from 
the patient to the machine, obese patients.
For statistical purposes parametric tests were 
used: Student t-test for dependent and indepen-
dent variables. Statistical hypotheses were tested 
on the level of significance α=0, 05 - statistical 
difference was significant if p<0,05. For analysis 
we used the statistical program package SPSS 
version 16.0.1. 

RESULTS

In the group of patients operated on one level, 14 
patients were operated on L4/L5, and 16 patients 
operated on L5/S1 level. Using Student T-test 
for dependent variables we compared   preope-
rative and postoperative values for HD, T and A 
and showed statistically significant difference for 
disc space height (p 0,029) and no statistical dif-
ference for angle and translation (Table 1).
In the second group which comprised 30 patients, 
23 were operated on L4/L5 and L5/S1, five on 
L3/L4 and L4/L5, and two on L5/S1 and S1/S2 
levels. Using Student T-test for dependent vari-
ables for comparing values, statistically signifi-

cant difference was found for disc space height 
(p 0,001) and angle (p 0,024) and no statistical 
significance for translation (Table 2).
In order to obtain basic data we compared mea-
surements of parameters (HD, A, T) done on pre-
operative radiographs for both groups (Table 3) 
and the values of measured parameters (HD, A, 
T) done on postoperative radiographs for one and 
two levels (Table 4).
For that comparison Student T-test for indepen-
dent variables was used, and there was no signi-
ficant difference between preoperative values or 
between postoperative values for both groups of 
patients (p>0, 05).

DISCUSSION

Any surgical procedure on spine with removal 
of anatomical  elements can cause instability and 
disturbance of biomechanical properties of lum-
bar spine on one or more levels. Published data 
have shown a trend towards a positive correlation 
of the degree of postoperative narrowing of the 
intervertebral space and the degree of segmental 
instability (18). There are some views that one 
should never do the two-level discectomy but 
strictly one level (14). In everyday practice we 
are often faced with the situation in which it is 
very difficult to ignore pathology found on two 
levels and operate only on one, based on the ra-
diological and clinical findings. Morphometric 
measurements performed in this study should 
minimize speculations and an a priori rejection 
of two level discectomy. The results of the com-
parison of preoperative and postoperative values 
in our study have shown that there was no signi-
ficant difference between the groups in any of the 

Parameters Preoperative 
values

Postoperative 
values p-value

Disc space height 
(HD) 0.316 (±0,106) 0.275 (±0,087) 0.029*

Angle between ver-
tebral bodies (A) 10.498 (±6,320) 10.601 (±5,580) 0.93

Translation (T) -0.016 (±0,094) -0.014 (±0,110) 0.913

Table 1. Differences between preoperative and postoperative 
values of measured parameters

*p<0.05 Significant difference for HD

Parameters Preoperative 
values

Postoperative 
values p-value

Disc space height 0.326 (±0,082) 0.294 (±0,095) 0.001*
Angle between 
vertebral bodies 9.909 (±5,489) 11.344 (±5,250) 0.024*

Translation -0.033 (±0,099) -0.044 (±0,089) 0.29

Table 2. Differences between preoperative and postoperative 
values of measured parameters for two levels

*p<0, 05 Significant for HD and A

Parameters
preoperative 

values for two 
levels

preoperative 
values for one 

level
p-value

Disc space height 0.326 (±0,082) 0.316 (±0,106) 0.6370
Angle between 
vertebral bodies 9.910 (±5,489) 10.498 (±6,320) 0.6500

Translation -0.0338 (±0,0993) -0.016 (±0,094) 0.4170

Table 3. Differences for preoperative measurement  of 
parameters between both groups

Parameters
postoperative 
values for two 

levels

postoperative 
values for one 

level
p-value

Disc space height 0.294 (±0,095) 0.275 (±0,087) 0.358
Angle between 
vertebral bodies 11.344 (±5,250) 10.601 (±5,580) 0.537

Translation -0.044 (±0.089) -0.014 (±0,110) 0.167

Table 4. Differences for postoperative measurement  of 
parameters between both groups

Skomorac et al Morphometric changes after lumbar discectomy
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measured parameters.  There was no statistically 
significant difference for translation in any of the 
groups, which is an important marker of instabili-
ty. However, for a more definite conclusion it will 
be necessary to do a similar study using postope-
rative flexion-extension radiographs in searching 
for signs of postoperative instability. Pitkanen et 
al. have tried to identify plain radiographic fin-
dings that predict segmental lumbar spine insta-
bility as shown by functional flexion-extension 
radiography,  analyzing plain radiographs and 
flexion-extension radiographs of 215 patients 
with clinically suspected lumbar spine instability 
(19). Kasai et al. used the following 3 criteria to 
assess radiological instability of the lumbar spine: 
angular motion of 20 degrees, translational moti-
on of 5 mm, and intervertebral end-plate angle on 
the flexion film of –5 degrees (20). 
The relationship between the radiographic appea-
rance of degenerative spondylosis and prior ope-
rative procedures has been controversial and at ti-
mes contradictory. The incidence of an one grade 
increase in degenerative spondylosis was 80% in 
laminotomy and discectomy patients as compa-
red to 39% in posterolateral discectomy patients 
(21). In the study of Padua et al, after the standard 
lumbar discectomy in 150 patients, postoperative 
spinal radiography was done in 50 cases, and in 
30 cases it showed vertebral instability (22).
In available literature we have not found a study 
similar to this one, which compared morphologi-
cal and radiological changes in patients operated 
on one or two levels.
There were numerous radiological studies using 
different methodologies for measurements of 
morphology of lumbar spine and intervertebral 
disc space, but there were no consensus and uni-
versal units which will enable comparative studi-
es (23). For that reason we used this methodology 
in our study, which compensated for many una-
voidable differences in radiography such as dif-
ferent x-ray machines, distance from the patient, 
patient’s habitus etc. All this can considerably in-
fluence measurements and question correctness.
The study of Amonoo-Kuofi has confirmed that 
the heights, diameters and degree of wedging of 
the intervertebral discs vary significantly in the 
different age groups (24).
Secondary disc height changes are associated 

with extrinsic factors such as degeneration, ab-
normality, or clinical management. Clinical pro-
cedures such as nucleotomy, discectomy, and 
chemonucleolysis cause a disc height decrease 
resulting from the removal of a portion of the 
nucleus pulposus or damage to the water-binding 
capacity of the extracellular matrix. In addition, 
there are diurnal changes in disc height (25).
The results of the study done by Hou et al. have 
shown that partial discectomy significantly affects 
the stability of lumbar spinal motion segments 
(26).  The biomechanical effects of discectomy 
on the motion behavior of whole lumbar spine 
are investigated by Goel et al. The specimen was 
injured sequentially on the right side of the L4-5 
level: partial laminectomy, partial facetectomy, 
subtotal discectomy, and total discectomy. Subto-
tal discectomy induced significantly less motion 
at the injury site than total discectomy, in all loa-
ding modes (27). 
Our study has shown that standard discectomy 
procedure with removal of yellow ligament and 
occasionally interhemilaminectomy, and partial 
fasetectomy and discectomy, caused statistically 
significant change in intervertebral disc height 
in patients of both groups, and significant inter-
vertebral angle changes in patients operated on 
two levels. There was no statistically significant 
change in the translation motion. We have not fo-
und any significant difference in measured para-
meters, height of intervertebral disc space (HD), 
angle between vertebral bodies (A) and translati-
on (T) between the two groups postoperatively. 
Therefore, it could be concluded that there is no 
need to avoid discectomy on two levels as a rule, 
and no need of immediate stabilization procedure 
in the case of two level discectomy. This study  
compared for the first time radiological results of 
postoperative changes between patients operated 
on one or two levels. The study could serve as a 
good basis for further investigation in this parti-
cular area, especially using postoperative flexi-
on-extension radiographs. Radiological results 
can be compared with clinical results of such 
treatment. Main shortcomings include a small 
number of patients, possible methodological and 
measuring mistakes.
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Morfometrijske promjene lumbarnog intervertebralnog prostora 
nakon diskektomije na jednom ili dva nivoa

Rasim Skomorac1, Jasmin Delić2, Aldin Jusić1, Hakija Bečulić1, Alma Bajtarević3, Eldira Hadžić4
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SAŽETAK

Cilj Ispitati moguće razlike u postoperativnim morfološkim promjenama kod diskektomije na dva ni-
voa u poređenju s diskektomijom na jednom nivou. 

Metode Korišteni su standardni lateralni rentgenski snimci lumbalne kralježnice, načinjeni preoperativ-
no i postoperativno. Ova morfološka studija obuhvatila je 60 odraslih pacijenata oba spola, operiranih 
u periodu od 2002. do 2006. godine. U prvoj su grupi bili pacijenti operirani na jednom nivou (L4/L5 i 
L5/S1), u drugoj, pacijenti operirani na dva nivoa (L3/L4/L5; L4/L5/S1 i L5/S1/S2). Koristeći lateralne 
rentgenske snimke, nakon digitalizacije, mjereni su visina intervertebralnog diskalnog prostora (VD), 
ugla između korpusa kralježaka (U) i translacije (T). 

Rezultati Poredeći preoperativne i postoperativne vrijednosti mjerenja, u prvoj je grupi nađena sta-
tistički značajna razlika za VD, a u drugoj za VD i U. Ni u jednoj grupi nije bilo statistički značajne 
razlike za T, što je jedan od radioloških znakova segmentne nestabilnosti. Poređenje postoperativnih 
vrijednosti mjerenih parametara (VD, U, T) između grupa nije pokazalo statistički značajne razlike.

Zaključak Standardna lumbarna diskektomija na dva nivoa nije dovela do naglašenijih morfoloških 
promjena ili promjena koje ukazuju na povećani rizik za razvoj segmentne nestabilnosti, u poređenju s 
diskektomijom na jednom nivou. 

Ključne riječi: intervertebralni disk, diskektomija, radiografske promjene
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ABSTRACT 

Aim To evaluate HbA1c level for diabetic type 2 patients after 
the implementation of guidelines for diabetes mellitus (GDM) in 
primary health care settings. According to recommendations of the 
European Society of Cardiology and European Association for the 
Study of Diabetes, HbA1c ≤ 6.5 % is considered as optimal level.

Methodology A retrospective analysis randomly selected medical 
records of DM type 2 patients who were older than 18 before and 
after the review. Nineteen Family Medicine Teams (FMT) revi-
ewed every second record (46 per FMT) in the family medicine 
facilities in Zenica two years prior and after the introduction of the 
Diabetes Mellitus 2 Guidelines.  All noted values of HbA1c and all 
FMTs have been divided to those which reached an optimal level 
of HbA1c ≤ 6.5 % and those with an inadequate level (non-optimal 
level of HbA1c > 6.5 %).

Results Records of 853 patients with type 2 diabetes were anal-
yzed. A total number of HbA1c recorded in the FMT medical re-
cords increased significantly after the GDM implementation from 
103 (12.1%) to 318 (37.3%). A significant improvement towards 
an optimal level of HbA1c was noted after the implementation 
GDM by all FMTs together (7 vs. 92; 6.7% vs. 28.9%; p<0.0001). 
Only  FMT 4 and FMT 14 (2 vs.19; P<0.05) reached the optimal 
level of HbA1c.

Conclusion Family medicine teams improved the level of HbA1c 
according to the recommended guidelines for diabetes mellitus 
after their application.  Quality variations of care extended to 
diabetics have been noted in individual family medicine teams.  
Key words: HbA1c, Diabetes mellitus guidelines, family medi-
cine teams

Med Glas Ljek komore Zenicko-doboj kantona 2011; 8(2):255-259
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INTRODUCTION

Glycohemoglobin is blood glucose bound to he-
moglobin. Glycosylated hemoglobin (HbA1c) 
is formed at a rate proportional to the averdage 
glucose concetration by a slow, nonenzymatic 
process within the red blood cells during their 
120-day circulating life span. In the presence of 
hyperglicemia, an increase in glycohemoglobin 
causes an increase in HbA1c (1).
HbA1c test provides information for evaluating 
diabetic treatment modalities (every 3 months) 
and is usefull in determining the treatment of ju-
venile-onset diabetes with acute ketoacidosis and 
tracks control of blood glucose in milder cases 
of diabetes (1-3). It could be a valuable tool in 
determining therapeutic options for increasing 
dosages or adding other oral antihypoglycemic 
medicaments or adding insulin as a more effec-
tive therapy (1). A blood sample can be drawn 
at any time of day and patients do not need to be 
fasting before this test (1-3).
Several studies have shown the efficancy of trea-
tment aiming at lowering HbA1c. A 1.0% lower 
HbA1c seems to be associated with a 25% decline 
in the risk of microvascular complications with a 
rather low absolute risk at HbA1c levels below 
7.5% (4). The European Society of Cardiology, 
European Association for the Study of Diabetes 
and American Diabetes Association recommen-
ded the optimal level for Diabetes Mellitus (DM) 
HbA1c ≤6.5% (4, 5). On the other hand, many 
intervention studies have shown the efficacy of 
disease-specific flow sheet for its improvment in 
patient care (6-8). An American study from 2008 
assessed the relationship between diabetes flow 
sheet use and outcomes of diabetes patients care 
in every day practice of primary care. The study 
concluded that the diabetes flow sheet could be 
used to promote better adherence to guidelines 
when it comes to assessing and treating diabetes 
(8).
In this study we wanted to assess the relationship 
between the use of special diabetes flow sheet 
guidelines and patients’ level of HbA1c in the 
everyday practice of primary care. This article 
comes from a series of articles related to quality 
improvement of care for diabetes type 2 patients 
treated by family physicians in the Zenica muni-
cipality.

PATIENTS AND METHODS

In May 2005 the Management Committee of the 
Health Insurance Institute of Zenica-Doboj Can-
ton (ZDC) adopted the Decision on Adoption 
of Fundamental Conditions for Recognition of 
Family Medicine in Zenica-Doboj Canton. One 
of the conditions included re-establishment of 
a system of active management of diabetes and 
hypertension (resolution number: 01-100-22/05: 
page 4, 2005). The conditions also involved 
special guidelines for patients with diabetes and 
hypertension and they are included in a patient’s 
paper chart. The special flow sheet guidelines for 
diabetic patients (GDM) include 13 parameters 
which are monitored periodically. One of the pa-
rameters is HbA1c, which needs to be measured 
every 3 months. 
In a retrospective review of medical records (au-
dit) belonging to diabetes type 2 patients  conduc-
ted in the Primary Health Center of Zenica in 20 
family medicine facilities, every second patient’s 
record (46 per FMT) was randomy selected and 
the level of HbA1c was evaluated for the period 
two years before (May 2003-May 2005) and two 
years after (May 2005-May 2007) the implemen-
tation of the DM guidelines. All noted values of 
HbA1c and all FMTs have been divided to those 
which reached an optimal level of HbA1c ≤ 6.5 
% and those with inadequate level (non-optimal 
level of HbA1c ≤ 6.5 %).
Data was analysed for 843 patients. Nineteen 
FMT (family medicine physician is a team lea-
der) participated in this study allowing the review 
of the medical charts of their respective diabetes 
mellitus type 2 patients. Every FMT selected di-
abetic patients using the following criteria: age 
- 18 years or older diagnosed with DM type 2 
according to the International Qualification of 
Diseases - 9th revision (E11, E10 or DM  type 2) 
(9), presented to the family medicine practice at 
least once before and once after the implementa-
tion of the GDM, monitored by family medicine 
physician without consultations with a specialist/
endocrinologist. 
Nineteen Family Medicine Teams (FMT) have 
44,008 registerd patients, 1,578 of them suffering 
from diabetes mellitus. The study analysed 45 
medical records of dibaetics within each FMT. 
Therefore, every second medical record of diabe-
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tic patients was analysed for each FMT. Medical 
records which did not meet the inclusion criteria 
were not included in the final analysis and in the 
samplimg process; such records were replaced 
with the next eligible medical record.
Data from the charts were recorded on a special 
audit form (DM flow sheet) created on the basis 
of guidelines for diabetes mellitus. HbA1c was 
found in all patients and Family Medicine Teams 
divided them into three categories: inadequate le-
vel of HbA1c > 8.4%, suboptimal level of HbA1c 
7%-8, 4% and patients with optimal HbA1c level 
of ≤ 6.5 % (4).
The Director of our institution and family medi-
cine physicians approved the project and partici-
pation, respectively. 
The data were analysed by standard methods of 
descriptive and inherent statistics. The hypotheses 
were tested by z- test proportion. Statistically signi-
ficant difference was defined as a p value <0.05.

RESULTS

A total number of 853 medical records of diabe-
tes type 2 patients was reviewed. According to  
gender, women were represented more frequently 
than men, in 538 (63.1%) cases (p<0.0001). The 
average age was higher than 60 (603; 70.7%). 
Nineteen FMT in total had 44,008 registered 
patients, 1,578 of them being patients with DM.  
Each team analysed 45 medical records, the ave-
rage number of  patients was 2316, and 83 dia-
betic patients per FMT. The FMTs comprised 13 
family medicine specialists (74%), 5 doctors with 
the Additional Training Program (21%) and 1 fa-
mily medicine resident (5%). The average physi-
cian age was 46.6 years: four (21%) were male 
and 15 (9%) were female.
Inadequate level of HbA1c (> 8.4%) decreased 
after the implementation of the guidelines for 
diabetes mellitus (70 vs. 131; 67.9% vs. 41.1%; 

P<0.0001); HbA1c (7%-8,4%) as a suboptimal 
level increased after the GDM implementati-
on (26 vs. 95; 25.2% vs. 29.8%; P<0.0001) and 
HbA1c (≤ 6.5%) as an optimal level increased 
after the GDM implementation (7 vs. 92; 6.7% 
vs. 28.9%; P<0.0001) for all the Family Medici-
ne Teams together. In the period before the intro-
duction of the GDM into routine Family Medici-
ne Team practice the number of diabetic patients 
recorded with HbA1c was 103 (12.1%), whereas 
it was 318 (37.3%) (out of 853) after the GDM 
implementation  (Table1). 
The difference was found among the Family Me-
dicine Teams 2, 4, 9, 14 and 16 but with statisti-
cally significant difference only for FMTs 4 and 14 
(p<0.05). Frequency of HbA1c findings was rare 
before the implementation of the GDM (Figure 1). 

DISCUSSION 

Many studies estimated that 1.0% lowering 
of HbA1c reduced the risk and concequences 
of complications in diabetic patients, with the 
lowest risk being in those with HbA1c ≤ 6.5% 
(4, 10-13). On the other hand, our stydy is one 
of very few studies which assessed the associati-
on betwen the use of a specific flow sheet as the 
guidelines for diabetes and adherence to the gui-
delines on care for diabetics in everyday practice 
of primary care (8).
According to the Accreditation Standards for 
Family Medicine Teams (Standards for Diabetes 
Mellitus)  recommended by the Agency for Heal-
thcare Quality and Accredication of the Federati-
on of B&H , teams need to ensure that minimum 

Level of HbA1c
Number (%) of patients with recorded 

HbA1c (N=421)
Before GDM After GDM p

HbA1c > 8.4%
inadequate level 70 (67.9) 131 (41.1) (P<0.0001)

HbA1c 7%-8,4%  
suboptimal level 26 (25.2) 95 (29.8) (P<0.0001)

HbA1c ≤ 6.5%
optimal level 7 (6.7) 92 (28.9) (P<0.0001)

Total 103 318 _

Table 1. Proportions of patients who reached recommended 
level of HbA1c before/ after the implementation of Guidelines 
for Diabetes Dellitus by all Familly Medicine Teams

Figure 1. Optimal level of  HbA1C per Familly Medicine Team

Gavran et al HbA1c control by family medicine teams
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25% of all diabetic patients have HbA1c lower 
than 7.5% in the past 15 months  (14). Regardless 
of stricter criteria applied in this study, its results 
have shown that 28.9% of diabetic patients had 
the optimal level of HbA1c.  Moreover, inadequ-
ate level of HbA1c, significantly decreased after 
the implementation of the Guidelines for Diabe-
tes Mellitus and optimal level of HbA1c incre-
ased to the level of statistical significance after 
the GDM implementation in all Family Medicine 
Teams.  
The second important result of our study showed 
that after the introduction of the GDM into the 
routine work of FMTs, the prevalence of HbA1c 
has increased significantly compared to the pre-
valence before the implementation of the GDM.
In this study HbA1c level  per Family Medici-
ne Team before and after the implementation of 
the GDM has not shown a statistically significant 
difference either for inadequate or optimal level 
of HbA1c. As a matter of fact, HbA1c evidence 
in patients’ charts rarely existed before the GDM 
implementaion. After the GDM implementaion 
only two teams were close to reach the criteria 
recomended by the Agency for Healthcare Quali-
ty and Accredication of FB&H (14). 
According to the National Healthcare Quali-
ty Report issued in 2005 by the US Agency for 
Healthcare Research and Quality, only 39.8% all 
of diabetic patients had the level of HbA1c <7% 

(15). Regardless of stricter criteria applied in this 
study, 28.9% of diabetic type 2 patients had the 
optimal level of HbA1c <6.5%, suggesting that 
the Family Medicine Teams need to improve the-
ir practice to reach optimal HbA1 level control. 
On the other hand, our study showed that the pre-
valence of the patients with suboptimal level of 
HbA1c was similar to other studies that analyzed 
the quality of DM control practiced by doctors in 
Primary Health Care (PHC) (10, 16-19).
Many studies have explored most useful inter-
ventions for improvement of diabetes mellitus 
patients care (20-24). Some suggested that the 
changes in clinicians’ behavior, practice organi-
sation and enhancing information systems could 
improve the disease management (20). On the ot-
her hand, quarterly supervision of family physi-
cians by the family physician experts, as well as 
yearly meetings of primary care clinicians could 
improve monitoring and treatment of patients as 
well as adherence to the clinical practice guideli-
nes for HbA1c (24). 
Our method of creating guidelines for DM is an 
innovative approach, especially in the Primary 
Health Care in Bosnia and Hercegovina. It was 
created to help family physicians to achieve better 
care for their patients in every day practice. 
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Unapređenje nivoa kontrole HbA1c upotrebom Vodiča za dijabe-
tes melitus tipa 2 od strane timova obiteljske medicine u Zenici 
(Bosna i Hercegovina) 
Larisa Gavran1, Selmira Brkić2, Olivera Batić-Mujanović2, Suad Sivić3
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SAŽETAK 

Cilj Odrediti nivo HbA1c kontrole za pacijente oboljele od dijabetes melitusa (DM) tipa 2, nakon uvo-
đenja Vodiča za dijabetes melitus tipa 2 (VDM) u ordinacijama obiteljske medicine u Zenici. Europsko 
kardiološko društvo i Europsko udruženje za dijabetes preporučuju optimalni nivo HbA1c ≤ 6.5%.

Metode Retrospektivno su analizirani pacijenti oboljeli od DM-a tipa 2, stariji od 18 godina, pre-
gledom kartona, slučajnim odabirom, prije i poslije kliničke revizije prakse. U ordinacijama obi-
teljske medicine u Zenici, za 19 timova obiteljske medicine (TOM), pregledan je svaki drugi karton 
(46 po jednom TOM-u), dvije godine prije i dvije godine nakon uvođenja Vodiča za dijabetes meli-
tus tipa 2. Sve zabilježene vrijednosti HbA1c i svi timovi obiteljske medicine podijeljeni su na one 
koji su dostigli optimalni nivo HbA1c ≤ 6.5 % i one koji to nisu (neoptimalni nivo HbA1c > 6.5%). 
Rezultati Analizirana su 853 kartona pacijenata oboljelih od DM-a tipa 2. Ukupan broj HbA1c, zabilježen 
u medicinskim kartonima timova obiteljske medicine, povećan je nakon uvođenja VDM s 103 (12.1%) 
na 318 (37.3%). Zabilježen je i značajan napredak za optimalan nivo HbA1c nakon uvođenja VDM-a za 
sve timove obiteljske medicine (ukupno 7 u odnosu na 92; 6.7% u odnosu na 28.9%; P < 0.0001). Samo 
su timovi 4 i 14 dostigli optimalan nivo HbA1c (2 u odnosu na 19; P < 0.05).

Zaključak Timovi obiteljske medicine unaprijedili su optimalni nivo HbA1c, prema preporučenom 
Vodiču za dijabetes melitus, a nakon njegove implementacije. Pojedinačno, po timovima obiteljske 
medicine, primijećene su razlike u kvaliteti njege pružene dijabetičarima. 

Ključne riječi HbA1c, Vodič za dijabetes melitus, timovi obiteljske medicine
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ABSTRACT

Aim To explore and establish an influence of biometeorological 
conditions on the occurrence of spontaneous pneumothorax (SP) 
in the city of Kragujevac (Serbia) in a five-year period.

Methods According to the type of series of cases, this was a re-
trospective, non-interventional study. The data collected from the 
medical records and operative protocols of the Thoracic Surgery 
Department in the period between 01.01.2005 and 31.12.2009, as 
well as the data on daily biometeorological phases for the Kra-
gujevac city obtained from the Hydrometeorological Service of 
Serbia, and afterwards a comparative analysis of the data were 
performed.

Results A total number of 159 patients with spontaneous pneu-
mothorax were hospitalized. Most patients were treated in 2009 
(55, 34.6%), least in 2005 (22, 13.8%). Most cases occurred in 
March (20, 12.6%), on Tuesdays (33, 20.7%), and in the biomete-
orological phase 2 (0.15 SP/day). The least number of cases occu-
rred in September (9, 5.7%), on Saturdays (6, 3.8%) and in phase 
8 (0.04/day) (p<0.01).

Conclusion There was an evident biometeorological influence on 
the occurrence of spontaneous pneumothorax in our area, so most 
cases were in the phase with sunny weather (atmospheric pressu-
re falling, air temperature and moisture rising), while the lowest 
number was in the phase with a fall of atmospheric pressure, mo-
isture and air temperature. The results of this research suggest a 
necessity of  further investigations on this field. 

Key words: spontaneous pneumothorax, biometeorological pha-
ses, weather conditions
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INTRODUCTION

Pneumothorax is a common clinical problem in 
thoracic surgery (1). Depending on the etiolo-
gy, pneumothorax is classified as spontaneous 
and traumatic. Spontaneous pneumothorax is 
further divided into primary (occurs in people 
without chronic lung conditions) and secondary 
(occurs as a result of an existing lung disease). 
Approximately, half of the pneumothorax cases 
occur in the absence of pre-existing lung disease. 
Primary spontaneous pneumothorax occurs pri-
marily in healthy, young, taller, asthenic males 
(M: F, 6:1) (2, 3, 4). Some studies have indicated 
the existence of a hereditary tendency towards 
the development of primary spontaneous pneu-
mothorax, e.g., autosomal dominant inheritance 
with incomplete penetration of genes or recessi-
ve inheritance associated with the X chromoso-
me is established (5). According to some authors, 
primary spontaneous pneumothorax is caused 
by rupture of subpleural apical bulla (6) in 90% 
of cases of primary spontaneous pneumothorax 
after thoracoscopy or thoracotomy, and in 80% 
of cases after the CT of thorax (7, 8). Primary 
spontaneous pneumothorax is most common at 
the age of around 20, and rarely occurs after the 
age of 40 (8, 9). 
There is a variety of data from the literature about 
the significant influence of weather conditions on 
the incidence of spontaneous pneumothorax, and 
conclusions drawn on the basis of the given re-
sults are unequivocal, so it was necessary to rese-
arch if the weather conditions have the influence 
on the occurrence of spontaneous pneumothorax 
in the territory of our country as well, taking into 
consideration that such research has not been 
done yet (10, 11).
The aim of this paper was to explore and establish 
biometeorological influence on the occurrence of 
spontaneous pneumothorax diagnosed in patients 
who were hospitalized at the Thoracic Surgery 
Department of the Surgery Clinic, Clinical Cen-
ter of Kragujevac in a five-year period.

PATIENTS AND METHODS

According to the type of series of cases, this was 
a retrospective, non-interventional study. The 
data about patients with spontaneous pneumotho-
rax were collected from the medical records and 
operative protocols of the Department of Thora-

cic Surgery, Clinical Center of Kragujevac, from 
01.01.2005 to 31.12.2009. Clinical Center in 
Kragujevac is a referent health institution which 
covers the territory of Central and Western Serbia 
with approximately two million inhabitants, and 
most patients were from the city of Kragujevac 
and its wider area. The data include the city of 
Kragujevac, which has 202,000 inhabitants. 
The following parameters were analyzed: total 
number of patients diagnosed with spontaneous 
pneumothorax observed by age, gender distributi-
on according to the type of spontaneous pneumot-
horax, the age distribution of the age groups of 10 
years, the distribution of patients according to the 
type of spontaneous pneumothorax, therapeutic 
procedures for spontaneous pneumothorax, an in-
cidence of spontaneous pneumothorax on certain 
days and months, and the effect of certain biomete-
orological phases on the occurrence of spontaneous 
pneumothorax determined by the Republic Hydro-
meteorological Service of Serbia. The classificati-
on of biometeorological phases refers primarily to 
the wider area of Belgrade (in geographic terms, 
the area located on the southern edge of the Panno-
nian Plain, between the Carpathians and Dinarides) 
including (12-14): 1. CHD (cyclone, hot, dry), 2. 
CWW (cyclone, warm, wet), 3. CWF (cyclone, 
warm front), 4. CCF (cyclone, cold front), 5. CCW 
(cyclone, cold, wet), 6. CCD (cyclone, cold, dry), 
7. ACD (anticyclone, cold, dry), 8. ACW (anticyc-
lone, cold, wet), 9. AHD (anticyclone, hot, dry), 
and 10. AHW (anticyclone, hot, wet).
The objective mathematical-statistical methods 
adequately adapted to the species and type of 
data were used for statistical analysis: methods of 
descriptive statistics (tabulation, graphical pre-
sentation), methods of nonparametric statistical 
tests (χ2-test, U test), as well as statistical method 
of splitting of Poisson distributions. Probability 
p<0.05 and p<0.01, respectively, were conside-
red as a statistically significant difference.

RESULTS

A total number of 159 patients, with the diagnosis 
of spontaneous pneumothorax were treated du-
ring the period. The smallest number of patients 
was in 2005, 22 (13.8%) (which is 31% less than 
the average number of 32 patients for the referen-
ce period). A gradual increase of cases was noted 
by years, and majority of patients were registered 
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in the year of 2009, 55 patients 72% more than 
average) (p<0.01). 
Primary and secondary spontaneous pneumotho-
rax was found in 122 (76.7%) and 37 (23.3%) ca-
ses, respectively. Primary spontaneous pneumot-
horax has shown a continuous increase from 17 
cases in the year of 2005, to 39 in 2009 (60% hi-
gher than the average number of 24.4) (p<0.05). 
Secondary spontaneous pneumothorax also has 
shown an increasing trend,  from five patients in 
2005 to 16 in 2009 (113.3% higher than the ave-
rage number of 7.4) (p<0,01). 
Males were represented in a large number, 118 
(74%) of patients. According to the type of pneu-
mothorax, we found that the age ratio males:females 
was 1:3.88 and 1:1.31 for primary and secondary 
spontaneous pneumothorax, respectively (p<0.01 
and p>0.05, respectively) Most patients with pri-
mary spontaneous pneumothorax were in the age 
group 21-30 years, 32 (26.1%) and in 11-20 ye-
ars, 27 (22.1%) patients, and the number gradu-
ally dropped (p<0.01). In patients with secondary 
spontaneous pneumothorax, most patients were in 
the age group 61-70 years, eight (21.6%) and over 
70 years, seven (18.9%) patients, while the num-
ber gradually has been decreased in the younger 
age groups (p>0.05) (Figure 1). 
Most patients were reported in mid-week, on Tu-
esdays, Wednesdays and Thursdays (33, 31 and 

32 patients), comparing to the weekends, Satur-
days and Sundays (six and 10 patients) (p<0.01)
Most cases of spontaneous pneumothorax were 
reported in March and December (20 and 18 pati-
ents), comparing to September, February and April 
(nine, 10 and 10 patients) (p>0.05) (Figure 2). 
According to the analysis of therapeutic procedu-
res, 95 (out of 122 patients with primary sponta-
neous pneumothorax, 77.8%) were treated with 
chest tube drainage, and 27 (22.1%) patients were 
treated  surgically (thoracotomy) (p<0.01). From 
the total number of 37 patients with secondary 
spontaneous pneumothorax, 34 (91.9%) were tre-
ated with chest tube drainage, while other pati-
ents were treated with thoracotomy (p<0.01). 
Comparing determined biometeorological phases 
with the frequency of occurrence of spontaneous 
pneumothorax it was found that most cases occu-
rred during phase 9, 57 (35.8%)  patients (2.5 ti-
mes more than the average number of patients per 
phase – 15.9), and in phase 4, 28 (17.6%) patients 
(76.1% more than average) (p<0.01) (Table 1).
According to the average number of spontaneous 
pneumothorax for each biometeorologycal phase, 
it was found that the most cases of spontaneous 
pneumothorax happened in the biometeorologi-
cal phases 2 (0.15/day), 3 (0.12/day) and 9 (0.12/
day) (p<0.01) (Figure 3).

No (%) of patients
Biometeorological 

phases
Spontaneous Pneu-

mothorax
Total number of 

phases
1 10 (6.2) 162 (8.87)
2 11 (6.9) 73 (3.9)
3 11 (6.9) 93 (5.1)
4 28 (17.6) 411 (22.)
5 15 (9.4) 267 (14.6)
6 11 (6.9) 135 (7.3)
7 14 (8.8) 167 (9.1)
8 2 (1.2) 46 (2.5)
9 57 (35.8) 463 (25.3)
10 0 9 (0.4)

Table 1. Incidence of spontaneous pnemothorax and biome-
teorological phases in the observed period

Figure 1.  Age distribution of patients with spontaneous 
pneumothorax *
* p<0.01, primary spontaneous pneumothorax; p>0.05, secondary 
spontaneous pneumothorax

Figure 2. Distribution of patients with spontaneous pneu-
mothorax by months

Figure 3. Distribution of spontaneous pneumothorax inci-
dence average according to bio–phases
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DISCUSSION

In the five-year period an increasing trend (150%) 
was noted in the number of cases with spontaneo-
us pneumothorax in the Clinical Center of Kragu-
jevac, which is in accordance with international li-
terature published data (15). Other authors mostly 
attributed this increase to the appearance of new 
diseases, such as avian and swine influenza, as 
indicated by the world-class researches  (15-17). 
Gender should be included among the respectable 
risk factors for the development of pneumothorax 
(5, 6,15,18) according to our results too. 
Primary spontaneous pneumothorax still repre-
sents a significant global problem, with an annual 
incidence of 6.3 - 18/100.000 and 1.2 - 6/100.000 
for males and females, respectively, and our results 
are in accordance with these too(7, 8). However, 
the values reached a level up to 24/100.000 and 
9.8/100,000 for males and females, respectively in 
some regions of the world   (5, 6,15). 
As for secondary spontaneous pneumothorax, in 
our study the annual incidence for males and fe-
males was 2.1/100.000 and 1.6/100.000 , which 
is not in accordance with the data published in 
international literature (5, 6). 
Some studies show that the highest incidence for 
men occurrs after 75 years of life, 60/100.000 
annually  (5,15). According to the recent studies, 
among our patients with secondary SP, the older 
population also prevails so that 67.6% of patients 
are over 40, of which 64% males and 36% fe-
males, which coincides with data in our research 
(most patients with primary SP belong to youn-
ger population and most patients with secondary 
SP belong to elder population) (2, 4-6,19). 
Most patients (77.9% with primary SP and 91,9% 
with secondary SP) were treated with tube dra-
inage which is in accordance with the data pu-
blished in international literature (20-22).
Seasonal variations expressed in months of the 
year have not been found as a risk factor for occu-
rrence of spontaneous pneumothorax in this study, 
which is opposite to other studies, although varia-
tions in certain months during the season and du-
ring the year were noted in our region  (10,11). 
Data obtained in this study showed that SP mostly 
occurred in biometeorological phases 2 and 3, 

characterized by heavy precipitation from a dense 
compact mass of clouds, with increase of relative 
humidity and decrease in atmospheric pressure, 
air temperature may rise, particularly in the area 
of warm front. Previous researches have shown a 
crucial importance of rapid change in atmospheric 
pressure, whereas a drop in atmospheric pressure 
was noted in every study (23-26). With the drop 
of atmospheric pressure, the temperature in these 
stages can significantly influence the increase of 
incidence of spontaneous pneumothorax  (18-27). 
Heavy precipitation is also listed as one of the risk 
factors for increased occurrence of spontaneous 
pneumothorax, especially in combination with an 
increase of humidity and a drop in atmospheric 
pressure (28). The increase in relative humidity 
was found to be a significant factor in this and 
other studies as well, except for one that records 
the decrease of humidity  (29). Some researches 
suggest that the most important factor are storms 
with strong gust of wind, heavy precipitation, air 
temperature decline and fall of atmospheric pre-
ssure, the increase of humidity, where clusters of 
occurrence of spontaneous pneumothorax were 
found, and our study usually classifies such phe-
nomena into phases 5 and 6 in which no signifi-
cant correlation between the increased occurrence 
of spontaneous pneumothorax and these phases 
was found (30-32). 
This research clearly proves the biometeorolo-
gical impact on the occurrence of spontaneous 
pneumothorax, therefore, in such biometeorolo-
gical conditions, special attention should be paid 
to patients with chronic respiratory diseases, as 
well as to healthy male population which is more 
prone to this disorder. Conclusions made during 
the period of analysis refer primarily to our terri-
tory (Central Serbia), but can be applied to all 
geographic areas with the similar weather con-
ditions. In other geographic units with different 
weather conditions, the number and frequency 
of the listed phases can vary significantly, so that 
data about the average occurrence of SP should 
be adapted to such meteorological conditions. 
The results of this research suggest a necessity of 
further investigations in this field. 
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Značajan uticaj biometeoroloških uslova na učestalost pojave 
spontanog pneumotoraksa u gradu Kragujevcu
Spasić Marko1, Gajić Vladimir2, Milisavljević Slobodan3, \onović Nela4, Smailagić Jasminka5

1Klinika za hirurgiju, Klinički centar Kragujevac, 2Zavod za hitnu medicinsku pomoć Kragujevac, 3Odeljenje za grudnu hirurgiju, Klinički 

centar Kragujevac, 4Institut za javno zdravlje Kragujevac; Kragujevac; 5Republički hidrometeorološki zavod Srbije, Beograd; Srbija

SAŽETAK

Cilj Istražiti i utvrditi uticaj biometeoroloških uslova na pojavu spontanog pneumotoraksa u gradu Kra-
gujevcu, tokom petogodišnjeg perioda. 

Metode Za ovu retrospektivnu, neinterventnu studiju po tipu serije slučajeva, korišćeni su podaci priku-
pljeni iz istorija bolesti i operativnih protokola Odeljenja grudne hirurgije Kliničkog centra Kragujevac, 
u periodu od 01. januara 2005. do 31. decembra 2009. godine, kao i podaci o svakodnevnim biome-
teorološkim fazama za grad Kragujevac, dobijeni od Hidrometeorološkog zavoda Srbije u Beogradu, 
nakon čega je izvršena komparativna analiza podataka.

Rezultati Hospitalizovano je ukupno 159 pacijenata s dijagnoznom spontanog pneumotoraksa. Najviše 
pacijenata bilo je u 2009. (55, 34.6%), najmanje u 2005. (22, 13.8%) godini. Najviše je slučajeva zabe-
leženo tokom meseca marta (20, 12.6%), dana utorka (33, 20.7%) i u biometeorološkoj fazi 2 (0.15 SP /
dan), a najmanje u mesecu septembru (9, 5.7%), u danu suboti (6, 3.8%) i u fazi 8 (0.04/dan) (p<0.01).

Zaključak Ustanovljena je povezanost biometeoroloških uslova s nastankom spontanog pneumoto-
raksa, s najvećim brojem slučajeva u fazi sa stabilnim sunčanim vremenom uz opadanje atmosferskog 
pritiska i porast temperature i vlažnosti vazduha, te najmanjim brojem slučajeva u fazi s padom pritiska, 
temperature i vlažnosti vazduha. Rezultati ovog istraživanja sugerišu neophodna dalja ispitivanja na 
ovom polju.

Ključne reči: spontani pneumotoraks, biometeorološke faze, vremenski uslovi
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ABSTRACT   

Aim To investigate a possible association of asthma prevalence in 
schoolchildren aged 7-14 years in relation to their tobacco smoke 
exposure. 

Methods Case-control study was realized at the Public Health 
Centre in the City of Novi Sad, the Province of Vojvodina, Repu-
blic of Serbia, between 2003 and 2005 and included 504 partici-
pants. The study explored the relation between asthma in children 
and tobacco smoke exposure during pregnancy, the first year of 
life and/or onwards. The reports on smoking exposure were obtai-
ned by a questionnaire. 

Results The cases comprised 252 schoolchildren with asthma 
confirmed by the specialist. The controls (n=252) were respecti-
vely matched by age, gender and place of residence, selected from 
children’s classmates, without any diagnostic or anamnestic recor-
ds of asthma. Multivariate logistic regression analysis identified 
one positive characteristic associated with asthma occurrence in 
children - current environmental tobacco smoke exposure by per-
sons other than parents (p=0.0132). 

Conclusion The smoking habit has an influence on risk factors 
for the development of asthma in childhood and indicates a need 
of deeper understanding of lifestyle in asthma occurrence in chil-
dren. 

Key words: asthma, children, smoking, risk factor, case-control  
study 
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INTRODUCTION

Asthma is one of the most common chronic con-
ditions affecting children (1-3). The rapid rise in 
asthma incidence suggests a role of environmen-
tal exposures in the etiology of this disease (2, 3). 
Some environmental exposures, such as passive 
or active exposure to tobacco smoke, were the 
most consistent association in etiology of asthma 
(4, 5). Although direct evidence that active smo-
king causes asthma is scant, most findings sug-
gest that exposure to maternal smoking in utero 
and/or environmental tobacco smoke (ETS) in 
childhood may play a part (4, 6-9). 
Some studies have shown a clear prenatal effect 
of smoking; this effect is increased when com-
bined with postnatal smoke exposure (6,7). The 
report from the Children’s Health Study  revealed 
that in utero exposure to maternal smoking was 
independently associated with an increased risk 
for childhood asthma (6). Postnatal exposure to 
environmental tobacco smoke, especially from 
maternal smoking, has been consistently asso-
ciated with respiratory symptoms of wheezing 
(10-14). 
Over 60 studies on school-age children found 
that asthma incidence increased among children 
whose parents smoked; the pooled relative risks 
for either parent smoking range from 1.2 to 1.4 
(15). 
There is some evidence that prevalence of whee-
ze in childhood is associated more strongly with 
prenatal (intrauterine) exposure than with current 
parental smoking (16). The effect of current pa-
rental smoking on wheeze was evident only in 
adolescents but not among younger children, 
while the effect of maternal smoking during 
pregnancy was greater in children (17). In some 
studies, a low or no effect of paternal smoking 
on asthma was observed in the children (18,19). 
A Polish study (20) found current exposure as a 
stronger predictor than prenatal exposure. Simi-
lar inconsistencies have been noted for effects of 
the amount of tobacco exposure and number of 
smokers on child’s asthma (16,19). 
The aim of this study was to investigate the po-
ssible association of asthma prevalence in sc-
hoolchildren in relation to their tobacco smoke 
exposure. 

PATIENTS AND METHODS  

Study design 

The case-control study was carried out in the Pu-
blic Health Centre in the City of Novi Sad (Re-
public of Serbia) between 2003 and 2005, and in-
cluded 504 participants who were recruited from 
36 public schools (classes 1-8). Children aged 
7-14 years living in Novi Sad (town in the Au-
tonomous Province of Vojvodina, with 300,000 
inhabitants) were recruited through local schools 
to ascertain the presence of symptoms of asthma 
and various possible risk factors. The researchers 
assigned a number to each school in a defined ge-
ographic area. 
The cases included 252 schoolchildren with the 
diagnosed asthma. They were identified through 
frequent monitoring of pulmonic records of all 
patients, with periodical checkups made at the 
Department of Pediatric Pulmonary Diseases. At 
the beginning of the study a comprehensive re-
view of documentation was conducted, and then 
the study included all patients with asthma, who 
met the criteria for inclusion in the study, and la-
ter the study included children in whom the dia-
gnosis of asthma was made within 3 years from 
the onset of the study (during the period 2003-
2005). In addition, a documentation check-up 
was performed four times each year in order to 
detect missed cases. All cases were interviewed, 
and the mean time interval between diagnosis 
and an interview of cases was 1.76±1.30 years; 
no case refused to participate.
The controls (n=252) were respectively matched 
by age, gender and place of residence (coun-
try, suburbs and city-centre), selected from the 
children’s schoolmates, without any diagnostic 
or anamnestic records of asthma.  
The children’s parents or guardians provided in-
formed consents. An approval of the Ethics Com-
mittee of the institution was not obtained because 
the Ethics Committee does not exist in the Public 
Health Centre. In the City of Novi Sad, the questi-
onnaire was completed for each child, unless the 
parent permitted the child’s participation (passive 
consent). All participants were interviewed under 
the same conditions. Detailed parental and house-
hold smoking history and other asthma risk factor 
information were obtained through the interview 
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with a biological mother. If the mother was not 
available, the child’s guardian was interviewed. 

Questionnaires 

Targeted epidemiological questionnaire was used 
to obtain data including exposure to risk factors 
for asthma in the past as well as current exposure 
for each participant. The interview was perfor-
med by the author.
In the case-control study, more detailed informa-
tion about the maternal tobacco smoke exposure 
for our participants as well as about the timing, 
intensity, and cessation of smoking during the 
index pregnancy was collected. In particular, the 
role of maternal smoking during the pregnancy, 
in the first year of life and in current period was 
examined for asthma risk in children.
Information on the household smoking status of 
each participant’s mother, father and other hou-
sehold members was collected. To investigate the 
independent and joint effects of in utero and en-
vironmental exposure to tobacco smoke, the ex-
posure was categorized into the following cate-
gories: never, ever (in utero exposure to maternal 
smoking only, any current or past household ETS 
only, or both in utero and household ETS expo-
sure). The current number of household smokers 
and the current number of cigarettes smoked in-
side the house per day (≤ 1 pack/day, > 1 pack/
day) were recorded. 
The participants were interviewed during their 
attendance to a doctor. The structured face-to-fa-
ce interview took approximately two hours and 
included information on certain demographic and 
anthropometric characteristics, personal medical 
history, family history of asthma and smoking ha-
bits. The questionnaire was aimed at assessing the 
home environment, various indoor environmen-
tal exposures such as maternal smoking during 
pregnancy and after the child’s birth, as well as 
current smoking habits of both parents. In utero 
exposure to maternal smoking was defined as 
maternal daily smoking of one cigarette or more 
during any trimester of pregnancy. Information on 
paternal smoking during the period in utero and 
in the first year was not collected. Environmental 
tobacco smoke exposure was defined as the expo-
sure to maternal or paternal, and other smoking of 
one cigarette or more daily during any period of 
the child’s life. Quantitative information i.e. the 

number of cigarettes smoked and the length of 
smoking of both mother and father was obtained 
for any period of life of the child (prior to onset of 
disease), respectively. Information was also obta-
ined on parental education (primary, secondary 
school, university), family income and marital 
status. Detailed information was collected about 
perinatal and breastfeeding history. 

Statistical analysis 

Categorical variables were presented as percen-
tages. Relations between category variables and 
asthma were first evaluated using contingency ta-
ble analysis and χ² test or Fisher´s exact probabi-
lity test and method univariate logistic regression 
analysis. All variables that were related to asthma 
at a significant level of p≤ 0.100 according to χ² 
test or Fisher´s exact probability test as well as 
univariate analysis were included in the multi-
variate logistic regression model. A multivariate 
stepwise logistic regression model was used to 
identify variables that were significantly associ-
ated with the occurrence of asthma in children, 
while the effects of other potentially confounding 
risk factors were simultaneously being contro-
lled. Statistical significance was considered when 
p < 0.050. All statistical analyses were conducted 
using the Statistical Package for Social Sciences 
software (SPSS Inc, version 7.50, Chicago, IL). 

RESULTS  

Two hundred and fifty-two patients and ditto con-
trols were matched to age, gender, school/classro-
om and place of residence. The mean age of cases 
was 10.13±2.35 years, and 10.38±2.34 years for 
controls. Male/female ratio was 2:1. About 70% 
of the participants lived in urban and 30% in rural 
areas (Table 1). 
In the univariate logistic regression analysis, 
the main categories of education and marital 
status were associated with asthma. The ma-
jority of parents were married at the study mo-
ment (88.3% of the cases, versus 94.0% of the 
controls) (p=0.0261). Cases and controls did not 
differ in educational level of parents and family 
income. Pregnancy and gestational age data were 
notdiffered among the participants. Delivery was 
more frequently complicated among cases; cesa-
rean section and other complications were more 
frequent with asthma children. Among the parti-
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cipants, more controls were mature in  compa-
rison with cases. Breastfeeding was reported by 
92.5% of cases and 95.2% of controls, total dura-
tion of breastfeeding (defined as the cumulative 
number of months of breastfeeding from breast-
feeding and milking) among cases was similar to 
controls. 

This analysis was performed to examine prena-
tal and postnatal passive smoking and to assess 
independent effects of three exposures: maternal 
smoking during pregnancy, passive smoking du-
ring the first year of the child’s life, and current 
passive smoking. There was no significant diffe-
rence in ‘ever had’ the tobacco smoke exposure 
(Table 2).
Among cases that had ‘ever been’ exposed, the 
frequency of tobacco smoke exposure in utero only 
was nearly identical. Among cases, only ETS had 
significantly higher values (p=0.0200) in com-
parison to controls. Significant differences were 
found for maternal smoking in pregnancy (26.6% 
of cases versus 39.6% of controls, p=0.0025) and 
maternal smoking in the first year (35.3% of ca-
ses versus 48.4% of controls, p=0.0030). A simi-
lar proportion of cases and controls was obtained 
for any current ETS exposure (64.3% vs. 67.9%), 
mother only (13.4% vs. 16.9%) and father only 
(about 21%). Other current ETS exposure, ot-
her than parents, was more frequently reported 
in cases than in controls (p=0.0008). However, 
the number of current smokers was higher in con-

No (%) of patients

Characteristics Cases
(n=252)

Controls
(n=252) p*

Age (years)
7-11 174 (69.0) 174 (69.0)
12-15 78 (31.0) 78 (31.0) 1.0000
Classroom 
1-4 154 (61.1) 154 (61.1)
5-8 98 (38.9) 98 (38.9) 1.0000
Gender 
Male 167 (66.3) 167 (66.3)
Female 85 (33.7) 85 (33.7) 1.0000
Place of residence 
Country 82 (32.5) 82 (32.5)
Suburbs 102 (40.5) 102 (40.5)
City-centre 68 (27.0) 68 (27.0) 1.0000
Marital status of parents  
Married 223 (88.3) 237 (94.0)
Cohabitation 9 (3.6) 7 (2.8)
Divorced person 14 (5.7) 5 (2.0)
Widowed person 6 (2.4) 3 (1.2) 0.0261
Educational level of mother 
Incomplete/completed pri-
mary school     24 (9.5) 25 (9.9)

Secondary school 173 (68.7) 159 (63.1)
College 23 (9.1) 21 (8.3)
University 32 (12.7) 47 (18.7) 0.1571
Educational level of father 
Incomplete/completed pri-
mary school     12 (4.8) 19 (7.5)

Secondary 188 (74.6) 159 (63.1)
College 17 (6.7) 28 (11.1)
University 35 (13.9) 46 (18.3) 0.1585
Family income 
Minimum 11 (4.4) 3 (1.2)
Less than average  10 (4.0) 5 (2.0)
Average 223 (88.5) 244 (96.8)
More than average  8 (3.2) 0 (0.0) 0.1430
Pregnancy complications 
No  235 (93.3) 238 (94.4)
Yes  17 (6.7) 14 (5.6) 0.5786
Delivery complications 
No  212 (84.1) 234 (92.9)
Yes  40 (15.9) 18 (7.1) 0.0027
Cesarean section 25 (9.9) 12 (4.8) 0.0297
Other  15 (6.0) 5 (2.0) 0.0293
Gestational age 
Full term 236 (93.7) 246 (97.6)
< 4 wk early  13 (5.2) 2 (0.8)
≥ 4 wk early  3 (1.2) 4 (1.6) 0.1711
Premature delivery  
Prematurus 19 (7.5) 9 (3.6)
Low birth weight 6 (2.4) 1 (0.4)
Maturus 221 (87.7) 242 (96.0)
Postmaturus  6 (2.4) 0 (0.0) 0.0853
Breast-feeding
Yes  233 (92.5) 240 (95.2)
No  19 (7.5) 12 (4.8) 0.1981
Breast-feeding duration (months)
1-6   129 (55.4) 120 (50.0)
>6 104 (44.6) 120 (50.0) 0.2429

Table 1. Demographic, socioeconomic and perinatal charac-
teristics of children with asthma and controls

*p, statistical significance;

No (%) of patients

Characteristics Cases
(n=252)

Controls
(n=252) p*

Tobacco smoke exposure 
Never 82 (32.5) 68 (27.0)
Ever  170 (67.5) 184 (73.0) 0.1731
In utero only 1 (0.6 ) 1 (0.5)
ETS** only   108 (63.5) 94 (51.1)
Both  61 (35.9) 89 (48.4) 0.0200
Maternal smoking in pregnancy 
No  185 (73.4) 153 (60.7)
Yes   67 (26.6) 99 (39.3) 0.0025
Maternal smoking in the first 
year  
No  163 (64.7) 130 (51.6)
Yes   89 (35.3) 122 (48.4) 0.0030
Maternal/governess smoking in the first year 
No  159 (63.1) 139 (55.2)
Yes   93 (36.9) 113 (44.8) 0.0703
Current ETS exposure  162 (64.3) 171 (67.9) 0.3973
Mother only  27 (13.4) 34 (16.9) 0.9975
Father only  53 (21.7) 52 (21.3) 0.2573
Both parents only 53 (17.1) 77 (24.8) 0.0723
Other  29 (5.8) 8 (1.6) 0.0008
Number of current smokers 
1  95 (58.6) 92 (53.8)
2+ 67 (41.4) 79 (46.2) 0.3738
Amount of smoking  
≤ 1 pack/day  127 (78.4) 143 (83.6)
> 1 pack/day 35 (21.6) 28 (16.4) 0.2244
Smoking in the presence of a child 
No  23 (14.2) 23 (13.5)
Yes  139 (85.8) 148 (86.5) 0.8434
Active smoking by a child  
No  250 (99.2) 251 (99.6)
Yes  2 (0.8) 1 (0.4) 0.5703

Table 2. Tobacco smoke exposure characteristics of children 
with asthma and controls*

*p, statistical significance; ETS,  environmental tobacco smoke
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trols, while heavy smokers were more numerous 
in cases than in controls, but this difference was 
not significant.  
Approximately the same number of cases (85.8%) 
and controls (86.5%) was reported for smoking 
in the presence of a child.
Active smoking by a child was noted only in two 
cases and one control case. 
All variables that were related to asthma at a si-
gnificant level of p≤0.100 according to univaria-
te analysis (marital status of parents, complicated 
delivery, cesarean section, other complications in 
delivery, premature delivery, ever tobacco smoke 
exposure, maternal smoking in pregnancy, mater-
nal smoking in the first year, maternal/governess 
smoking in first year, current ETS exposure by 
both parents only, current ETS exposure by other 
person) were included in the multivariate logistic 
regression model. Multivariate logistic regressi-
on analysis identified one positive characteristic 
associated with asthma occurrence in children - 
current ETS exposure by person other than pa-
rents (p =0.0132) (Table 3). 

DISCUSSION 

Tobacco smoke exposure is an important deter-
minant of childhood asthma occurrence (4-9). 
Based on the results of the present study,  in the 
schoolchildren aged 7-14 years, the presence of 
physician-diagnosed asthma was independently 
associated with the smoking habits of the people 
living at the child’s home, namely current envi-
ronmental tobacco smoke exposure by persons 
other than parents in the period of asthma risk. 
These results concur with the results found in ot-
her studies carried out on schoolchildren of the 
same age (11,16,19). Grandparents were reported 
to be the most common source of ETS exposure; 
this was a generation with higher smoking preva-
lence (21,22).
Asthma and asthma medication usage were not 
significantly associated with ETS exposure at 

home, possibly reflecting underreporting of asth-
ma diagnosis, reported biases, or smoking ces-
sation by parents whose child was labeled asth-
matic (23). Maternal smoking during pregnancy 
could be a risk factor for reported wheeze du-
ring early childhood that is independent of po-
stnatal ETS exposure (24). Similar results have 
been published by others, but generally without 
separating the effects of exposure in utero and 
exposure to ETS during the first few years of 
life (14, 19). A pooled risk estimate of 1.57 was 
found for lower respiratory illness in relation to 
smoking by either parent (25). Maternal smoking 
was associated with the increased prevalence of 
a wide range of wheeze subcategories, serious 
asthma and chronic cough, but paternal smoking 
had no significant effects; the results showed 
that prenatal and current household ETS exposu-
re had significant adverse effects on respiratory 
health in children in Taiwan (26). Among Qatari 
schoolchildren aged 6-12 years, smoking habit 
of father was a significant predictor for asthma 
(27). In contrast, the studies conducted in the 
Netherlands (28), Finland (29) and New Zealand 
(30) found that in utero exposure had no effect 
or that the effects of ETS were independent of in 
utero exposure. Both parents and other persons’ 
passive smoking have been linked with asthma in 
childhood (6,7,31,32). 
Observed lack of associations between parents’ 
smoking and asthma in children could be related 
to the limited sample size of this study. However, 
the lack of a dose-response relationship might 
have resulted from the underreporting of smoking 
by heavy smokers. The knowledge of the child’s 
illness could affect the parents’ smoking habits, 
and the possible association found may have 
been masked by the fact that families at-risk had 
changed their smoking habits following recent 
health education and prevention programmes. 
Secondly, since information regarding passive 
smoking in utero or in childhood was collected 
after the incidental event, there is a chance that 
recall bias has influenced the results. Information 
about passive smoking was difficult to validate 
retrospectively. There is evidence of reasonable 
validity of parental responses on smoking, and 
validation studies carried out in several countries 
have found a strong correlation between passive 
smoking exposure in children assessed by me-

Characteristics  B SE p

Current ETS* exposure by per-
sons other than parents         1.9733 0.7966 0.0132

Table 3. Independent predictors by multivariate logistic 
regression analysis* 

* ETS,  environmental tobacco smoke; B, coefficient  logistic regre-
ssion analysis; SE , standard error of coefficient logistic regression 
analysis;  p, probability value according to multivatiate logistic 
regression analysis   
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asuring the level of urinary continence, and the 
amount of parental self-report smoking (33, 34). 
We cannot exclude potential factors confounded 
by family history, which might be associated with 
smoking habits, as in other studies (18,19). 
In conclusion, the effect of smoking on asthma in 
children should be more deeply investigated, es-
pecially by higher number of participants or use 
design cohort, longitudinal studies, to determine 

whether current exposure produces an additional 
decrement in lung function. 
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Pušenje i astma u dece
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SAŽETAK

Cilj Ispitati moguću povezanost prevalencije astme u školske dece, uzrasta od 7 do 14 godina, s njiho-
vom izloženošću duvanskom dimu.

Metode Anamnestička studija realizovana je u Domu zdravlja u Novom Sadu (pokrajina Vojvodina, Re-
publika Srbija), u periodu od 2003. do 2005. godine, i uključivala je 504 ispitanika. Studija je istraživala 
povezanost između astme u dece i ekspozicije duvanskom dimu tokom trudnoće, u prvoj godini života 
i/ili nadalje. Podaci o izloženosti pušenju dobijeni su anketnim upitnikom.

Rezultati Slučajevi su uključili 252 učenika s astmom koju je potvrdio lekar specijalista. Kontrole 
(n=252) su, svaka posebno, sa slučajevima usklađene po uzrastu, polu i mestu stanovanja, odabrane iz 
istog odeljenja u školi, a bez ikakvih dijagnostičkih ili anamnestičkih podataka za astmu. Multivarijan-
tna logistička regresiona analiza identifikovala je jednu karakteristiku koja je pozitivno povezana s po-
javom astme kod dece - tekuću izloženost duvanskom dimu iz okruženja drugih lica koja nisu roditelji 
(p = 0,0132).

Zaključak Navika pušenja ima uticaj na faktore rizika za pojavu astme u detinjstvu i ukazuje na potrebu 
dubljeg razumevanja načina života u nastanku astme u dece.

Ključne reči: astma, deca, pušenje, faktori rizika, anamnestička studija
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ABSTRACT

Aim Free web-based e-mail services are considered to have more 
security flaws than institutional ones, but they are frequently used 
among scientific researchers for professional communication. The 
aim of this study was to analyze frequency of usage of the inse-
cure free e-mail services for professional communication among 
biomedical, economical and technical researchers, who published 
papers in one of three different journals: Croatian Medical Journal, 
Automatika and Economic Research.

Methods Contact details of the authors who provided their e-mail 
address from the papers published in those three journals during 
one year period were collected. These e-mail addresses were co-
llected from the electronic archive of the journals in question. The 
domains of all e-mail addresses were assessed and contacts were 
categorized into three groups according to the following types: 
world-wide known free web-based e-mail services, national In-
ternet Service Provider (ISP) e-mail services, and institutional or 
corporate e-mail addresses. 

Results The proportion of authors using free web-based e-mail 
services, the least secure group type, was highest among biomedi-
cal researchers (17.8%) while every e-mail address collected from 
the technical journal belonged to the secured institutional e-mail 
group type. 

Conclusion It seems that all researchers from the technical sci-
entific field and most of the researchers from the economical fi-
eld value good security practice and use more secure systems for 
professional communication. High percentage of the biomedical 
researchers who use insecure e-mail services may mean that they 
need to be warned of the possible security disadvantages of those 
kinds of e-mail addresses.

Key words: E-mail, security, free e-mail, web-based e-mail.
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INTRODUCTION

E-mail service has become widely accepted and 
is nowadays being frequently used for both profe-
ssional and private communication. It represents 
a fast and convenient communication method, 
and is at the same time disturbance-free for the 
recipient (the recipient chooses the convenient 
moment to read the e-mail and answer it).
However, the security level of the e-mail service 
used primarily depends on the service provider. 
Currently, there are lots of web-based e-mail ser-
vices that are free of charge. Although such servi-
ces (for instance gmail, yahoo and hotmail) have 
become very popular, world-wide known and 
used, recent studies showed some of their securi-
ty weaknesses (1-5).
There are many reasons why free e-mail services 
are considered to be less secure than institutional 
e-mail services. The possibility of losing priva-
te data is higher, because users are normally not 
aware who the people who have control over the 
system are, where the e-mail server itself is lo-
cated, how safe it is (this concerns both the sof-
tware and hardware part of email clients), where 
the backups are situated and who else has access 
to the user data (6). Also, due to the fact that this 
service has been widely used among people aro-
und the world it can be assumed that it is of in-
creased interest to hackers and spammers. Users 
really read carefully the “Terms of Service Usa-
ge” when opening this kind of e-mail accounts 
and do not know the details regarding the secu-
rity of data kept on e-mail servers of a certain 
e-mail provider. Opening an e-mail address under 
a false or somebody else’s name has also proven 
not to be problematic, as well as sending e-mails 
on behalf of other people (3, 5).
Institutional e-mail systems, on the other hand, 
are under control of the company, and the hi-
story of the official e-mail correspondence and 
the user’s entire official data is being backed up, 
saved and secured inside of the company. People 
also tend to look more professional when they 
use institutional e-mail addresses for professional 
communication (7).
Previous studies have proven that awareness 
and knowledge about security issues is rather 
inadequate among well-educated university em-
ployees and found an increasing trend in usage 

of the free e-mail services among researchers in 
biomedical fields (8, 9). The aim of this study 
was to analyze and compare the frequency of the 
usage of free web-based e-mail services among 
authors that published papers in one of three jour-
nals from different scientific fields: biomedical, 
economical and technical.

MATERIALS AND METHODS

There was contact information of all authors that 
provided their e-mail address of the papers pu-
blished in the Croatian Medical Journal (CMJ), 
Automatika or Economic Research during 2008 
collected from the electronic archives of the jo-
urnals in question (10-12). The reason for cho-
osing these journals over international ones was 
that they are Croatian and are keeping a current 
database of indexation in their field (CMJ in the 
Current Contest, Automatika in the Science Ci-
tation Index Expanded and Economic Research 
in the Web of Science). The e-mail addresses co-
llected were categorized into three group types, 
regarding their domain (3): free web-based e-ma-
il services known world-wide, national Internet 
Service Provider’s (ISP) e-mail services and in-
stitutional or corporate e-mail addresses.
For determining the domain’s group type  the 
Alexa service “who-is-who on the Internet” was 
used (13).
Usage of somebody else’s e-mail address (diffe-
rent name/surname in the body of e-mail addre-
ss), the e-mail address named after department or 
containing senseless combination of letters and 
numbers (those looking like spam or virus) were 
considered to be in irregular usage.
The data which will be presented here will be re-
duced to absolute and relative frequencies, due to 
the constraints of this paper. Difference between 
the three journals regarding e-mail group types 
was tested by χ2 test. Statistical analyses were 
conducted using the SAS software (version 8.02, 
SAS Institute Inc., Cary, NC, USA) with signifi-
cance level set at  p<0.05.

RESULTS

Out of 175 collected e-mail addresses in all three 
journals, 124 (70.8 %) were institutional e-mail 
addresses which are considered to be the most 
secured group type. 29 (16.6 %) were national 
ISP’s e-mail addresses and 22 (12.6 %) were free 
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world-wide known web-based e-mail addresses 
considered the least secure group type.
The distribution of the e-mail group types among 
the three journals differed significantly (χ2 test, 
p<0.001). All contact e-mail addresses of resear-
chers published in the technical journal Automa-
tika were institutional ones, while only slightly 
more than half of researchers from the biomedi-
cal field provided e-mail address from the same 
group type, as can be seen from Table 1.
There were totally 8 (4.6%) cases of an irregu-
lar usage of e-mail addresses. The distribution is 
shown in Table 2. 

DISCUSSION

According to the results of the study researchers 
from the technical field were using the most se-
cure institutional e-mail addresses only, while 
one of six biomedical researchers were using less 
secure free web-based e-mail services for profe-
ssional communication with other colleges and 
journal editors. 

The percentage of the irregular e-mail addresses 
found in this study was not as high as expected; 
nevertheless, this kind of e-mail addresses should 
be avoided by all means.
Lots of scientific papers as well as everyday 
newsletters have been discussing privacy issues 
regarding the usage of the e-mail services for 
correspondence (5). The debates range from que-
stions if employees in public services should use 
free e-mail services (7), to who can access e-mail 
server in a company, whether it is legal to backup 
an employers’ e-mail and if employees know that 
their e-mail correspondence in a company is con-
trolled and may be scanned (14). That is the rea-
son why many companies and institutions have a 
management policy regarding legacy and securi-
ty issues with a tremendous part on the usage of 
the institution’s e-mail address (15).
Apart from looking much more professional 
when using the institutional e-mail service, the 
security issues regarding particular institutional 
e-mail service is also under control: the e-mail 
server is usually situated physically within the 
institution and under the supervision of the ICT 
professionals.
In the last couple of years it was exactly the e-ma-
il that was most frequently misused for spreading 
all kinds of malicious software. If the users are 
not careful enough, they can undergo many mi-
stakes and compromise their own security and 
that of their e-mail communication (16, 17).
In most cases it has been proven that the instituti-
onal e-mail services are more secure and resistant 
to different types of attacks than the other two 
types of e-mail services mentioned. Therefore, 
it should always be a good security practice not 
only for scientific researchers, but for other e-ma-
il users to choose, if they can, the institutional 
e-mail address over the free web-based e-mail 
service for professional communication. 
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No (%) of e-mail addresses collected 
per journal

E-mail group types* CMJ Automa-
tika

Economic 
Research

Institutional e-mail 
addresses 58 (57.4) 25 (100) 41 (83.6)

National ISP’s e-mail 
services 25 (24.8) 0 (0) 4 (8.2)

Free web-based e-mail 
services 18 (17.8) 0 (0) 4 (8.2)

Total 101 (100) 25 (100) 49 (100)

Table 1. Distribution of e-mail group types according to 
journals

* According to a previous study the three groups were defined regar-
ding the security level (3)

No (%)  of irregular e-mail addresses 
per journal

Usage of irregular 
e-mail addresses CMJ Automatika Economic 

Research
Somebody else’s e-mail 
address 2 0 1

Departmentally named 
e-mail address 3 0 1

Senseless combination of 
letters and numbers 0 1 0

Total 5 1 2

Table 2. Distribution of irregular e-mail addresses according 
to journals
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SAŽETAK 

Cilj Besplatni web bazirani e-mail servisi imaju više sigurnosnih nedostataka od institucijskih e-mail 
sustava, međutim istraživači ih ipak u određenoj mjeri koriste u službenoj komunikaciji. Cilj ovog 
istraživanja je ispitati kolika je frekventnost korištenja ovakvih e-mail servisa u službenoj komunikaciji 
među istraživačima iz područja biomedicinskih, tehničkih i ekonomskih znanosti, a koji su objavljivali 
u jednom od tri slijedeća znanstvena časopisa: Hrvatskom medicinskom časopisu, Automatici i Ekonom-
skim istraživanjima.

Metode Prikupljeni su kontakt podaci s e-mail adresama svih autora koji su unutar godinu dana objavili 
članak u nekom od tri analizirana časopisa. Podaci su uzeti iz elektroničkih arhiva pojedinih časopisa. 
Nakon analize domene pojedine e-mail adrese, one su kategorizirane u tri grupe prema slijedećim tipo-
vima: svjetski poznati besplatni web bazirani e-mail servisi, nacionalni pružatelji Internet usluga (ISP), 
te institucijske ili korporativne e-mail adrese. 

Rezultati Proporcija autora koji su koristili svjetski poznate besplatne web bazirane e-mail servise, tip 
adresa najniže razine sigurnosti, bila je najviša među istraživačima iz biomedicinskog polja (17.8%) 
dok su sve e-mail adrese prikupljene iz tehničkog časopisa pripadale grupi e-mail adresa visoke sigur-
nosne razine.

Zaključak Čini se kako svi istraživači iz tehničkog znanstvenog polja, te većina istraživača iz eko-
nomskog znanstvenog polja slijede dobru sigurnosnu praksu i koriste sigurnije sustave za službenu ko-
munikaciju. Visoka proporcija biomedicinskih istraživača koji koriste e-mail sustave slabije sigurnosti 
upućuje na zaključak kako ih je potrebno upozoriti na moguće sigurnosne propuste ove vrste e-mail 
adresa.

Ključne riječi: e-mail, sigurnost, besplatni e-mail, web bazirani e-mail.
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ABSTRACT

A retrospective study was performed to evaluate 
the clinical characteristics of nosocomial infec-
tions in patients with acute infection of central 
nervous system (ACNS infections). 
The study included 1,686 patients admitted to the 
ICU. Of 1,686 patients, 936 (55.5%) had ACNS 
infection. Nosocomial infections was confirmed 
in 221 (23.6%) patients with ACNS infection.  
The most common risk factors for ICU-acquired 
nosocomial infections were  consciousness disor-
der, mechanical ventilation and nasogastric tube. 
The coagulase – negative  Staphylococcus aure-
us was the most frequent isolated pathogen (285 
isolates, 56.5%). 
Results suggest that a persistently high level of 
therapeutic activity and persistently depressed 
consciousness after the ICU admission are asso-
ciated with the occurrence of hospital-acquired 
infection in critically ill patients hospitalized at 
a medical ICU.
Key words: hospital-acquired infections (HAI), 
intensive care unit (ICU), acute cerebral infections

INTRODUCTION

A nosocomial infection is determined as an in-
fection occurring in patients in hospitals or other 
health care facilities who did not have the infecti-
on at the time of admission (1).  Furthermore, this 
entity includes infections acquired in the hospital, 
but appearing after discharge and also occupatio-
nal infections among the staff of the facility (2). 

Many factors add to the infection among hospita-
lized patients: a patient’s characteristics, nature of 
the basic disease, various invasive diagnostic and 
therapeutic procedures, type of hospital instituti-
on, characteristics of microorganisms that cause 
an infection and antimicrobial therapy (3). Pati-
ents suffering from severe acute bacterial or viral 
infections of central nervous system (ACNS) in 
intensive care units (ICUs) are at increased risk 
due to severe consciousness disorders, difficult 
or impossible breathing, which requires endotra-
cheal intubation or tracheotomy and very often 
assisted ventilation (4,5). 
In this study, we attempted to describe clinical 
and epidemiological characteristics of nosocomi-
al infections in ICU treated patients with ACNS 
infections. 

PATIENTS AND METHODS 

A retrospective analysis of 936 hospitalized pa-
tients with ACNS infection treated in ICU of the 
Department of Infectious Diseases of the Clinical 
Center of Kragujevac, Serbia, was performed. 
The study covered the period between January 1 
2007 and December 31, 2008, during which time 
a total of 1,686 patients were treated in this unit. 
The patients with ACNS infection who develo-
ped pneumonia, urinary tract infection (UTI), pri-
mary bacteriemia, central venous catheter-related 
blood stream infection, thrombophlebitis and ga-
strointestinal tract infection in the course of the 
treatment were classified as cases. These patients 
were suspected to have developed nosocomial in-
fections after 48 hours of  admission to the ICU if 
they had unexplained fever > 38ºC, white blood 
cells count of  more than 10,000/mm3, new infil-
trates on the X-ray chest radiograph, persistent 
tracheal aspirates or purulent secretions, turbid 
urine, suprapubic tenderness, dysuria, burning 
micturition, thrombophlebitis; or cloudy effluent 
containing more than 100 polymorphonuclear ce-
lls/mm3, abdominal pain or tenderness or micro-
organisms in peritoneal dialysis fluid.  
Diagnosis of primary bacteriemia was confirmed 
by at least one positive blood culture without anot-
her site simultaneously infected with the same 
microorganism. Routine laboratory tests included 
complete haemathologic and biohumoral blood 
analysis, X-ray chest radiograph and urine exa-
mination, blood culture were done at the time of 



Medicinski Glasnik, Volumen 8, Number 2, August 2011

278

admission to rule out an already existing infection. 
Etiological identification was examined using the 
Sceptor system (Becton Dickinson, USA).
Estimates of a relative risk from the exposures of 
interest expressed as odds ratios (OR) with the-
ir 95% confidence intervals (CIs). All values are 
expressed as the mean ± SD for continuous varia-
bles or as a percentage of the group they were de-
rived from (categorical variables). P values <0.05 
were considered statistically significant. 

RESULTS

In this 2-year period, a total of 1,686 patients was 
admitted to the ICU of the Department of Infec-
tious Diseases of the Clinical Center of Kragu-
jevac. 936 (55,5%) of them were patients with 
ACNS infections. 
Among 936 patients with ACNS infections trea-
ted in the ICU, 221 (23.6%) had nosocomial in-
fections. Of 221 patients, 151 (68,3%) had a sin-
gle, 59 (26,7%) had two and 11 (5%) had three 
infections. The mean ±SD age of the studied pa-
tients was 53.6±19.7 years. Most patients were 
in the age group of 40 and over and 61 (27.6%) 
patients were older than 60.
Of 936 patients with ACNS infection, 715 
(45.5%) were patients without developed noso-
comial infections.
Out of all the infected patients, 38 (17.19%) were 
on mechanical ventilation (10.76±11.84 days, 
average 0 to 72), all patients had a central ve-
nous catheter (13.70±13.24 days, average 0 to 
80), 67 (30.31%) had a peripheral-arterial cat-
heter (12.22±12.32 days, average 0 to 69), 107 
(48.41%) had a urinary catheter (14.61±13.84 
days, average 0 too 69) and 21 (9.5%) had a naso-
gastric tube (12.91±14.25 days, average 0 to 77). 
Table 1 summarizes the extrinsic risk factors that 
significantly promote nosocomial infections.

The most common clinical manifestation of no-
socomial infections in patients treated in ICU 
with acute cerebral infections were urinary tract 
infection which was registered in 107 (48.4%) 
patients, bacteriemia in 42 (19%), pneumonia in 
38 (17.2%), gastrointestinal tract infection in 16 
(7.2%), thrombophlebitis in 8 (3.7%), infections 
of skin and tissues at sites of insertion of infusion 
system in 4 (1.8%) of patients.
In order to detect nosocomial infections, we took 
a total of 3,450 patients’ isolates. Out of the total 
number of isolates, 1,438 (41.68%) were positive 
to microbials. The most common isolated patho-
gens in the group of Gram-positive microorgani-
sms were coagulase-negative Staphylococci (285 
isolates, 56.5%), Pseudomonas aeruginosa (270 
isolates, 30.3%), Klebsiella pneumoniae spp. 
(207, 23.2%), Enterococcus spp. (102, 20.2%) 
and methicillin-resistant Staphylococcus aureus 
(81, 16.1%) (Table 2).

DISCUSSION

The prevalence rate of nosocomial infections 
(NI) in intensive care units ranges from 13 to 
20% (1-3). Describing a nosocomial infection  in 
11.3% of patients hospitalized in intensive care 
units Silvestri et al. suggested that NIs had an in-
fluence on mortality and morbidity as well as on 
prolonged hospitalization (6). The NIs inciden-
ce was higher in ICU hospitalized patients with 
central nervous system morbidity for more than 
30% (7). Those data suggested that patients with 
acute illness of central nervous system had a hi-
gher prevalence and incidence of NI rather than 
patients without that clinical entity. 
Ventilatory assistance is certainly the most im-
portant risk factor for development of ventilatory 
associated pneumonia (8). Ventilatory assistance 
for more than 5 days was conducted in 30% of 
our patients and showed a statistical significance 
in relation to nosocomial pneumonia. 

Risk factors
Wit-
hout 
NI 

Number 
of pati-

ents
With NI

OR 95% CIs p

Consciousness 
Disorder 38 394 0.564 0.4 - 0.8 0.003
Mechanical 
ventilation 38 29 10.282 6.0 - 17.6 <0.0001
Peripheral arte-
rial catheter 67 715 0.017 0.01 - 0.02 <0.0001
Urinary 
catheter 107 698 0.119 0.08 - 0.16 <0.0001
Nasogastric 
tube 21 440 0.17 0.10 - 0.30 <0.0001

Table 1. Significant risk factors that promote nosocomial 
infections (NI) in patients with acute central nervous system 
infections

Microorganisms isolated Number (%) of 
isolates 

Coagulase-negative Staphylococcus 285 (56.5)
Methicillin-resistant Staphylococcus aureus 81 (16.1)
Enterococcus spp. 102 (20.2)
Streptococcus pneumoniae 4 (0.8)
Pseudomonas aeruginosa 270 (30.3)
Klebsiella spp. 207 (23.2)
Proteus spp. 150 (16.9)
Escherichia coli 140 (15.8)
Acinetobacter spp. 109 (12.3)

Table 2. Microorganisms isolated from ICU patients with 
nosocomial infections
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Our results support the relatively high incidence 
of nosocomial urinary tract as well as respiratory 
tract infections as mentioned in other clinical stu-
dies (7-9). 
The high level of therapeutic activity was associa-
ted with the acquisition of hospital-acquired infec-
tion by critically ill patients hospitalized in a me-
dical ICU. Such hospital-acquired infections are 
responsible for excess mortality, prolonged stay 
and increased therapeutic activity independently 
of the initial severity of the disease (10-12). 
Several factors play an important role in the 
development of nosocomial infections in ICU. 
These factors are not only intrinsic (APACHE II 
score at admission) but also exogenous (invasive 
procedures and drugs) and could be modified by 
all staff members who are involved in patients’ 
care (13,14). Thus, every ICU should have its 
own policy for the use of sedative medication and 
occurrence of invasive procedure or its absence 
in order to prevent nosocomial infections in the 
intensive care unit. 
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Kliničke karakteristike infekcija central-
nog nervnog sistema bolesnika lečenih u 
jedinici intenzivne nege 
Olgica Gajović1, Miroslav Tomović1, Jelena 
Stanarcić1, Predrag Canović1, Zoran Todorović1, 
Zorica Lazić2

1Odeljenje za zarazne bolesti, 2Centar za plućne bolesti; Klinički 

centar Kragujevac, Kragujevac,  Srbija

SAŽETAK
S ciljem procene kliničkih karakteristika bolnički 
stečenih infekcija (BSI) kod pacijenata s akutnim 
infekcijama centralnog nervnog sistema (AICNS), 
sprovedena je retrospektivna studija koja je obu-
hvatila 1.686 pacijenata, lečenih u jedinici inten-
zivne nege (JIN). Od 1.686 pacijenata, kod 936 
(55,5%) zabeležena je AICNS. BSI je potvrđena 
kod 221 (23,6%) pacijenta s akutnim infekcijama 
centralnog nervnog sistema. Najčešći faktori ri-
zika za nastanak BSI-a bili su poremećaji svesti, 
mehanička podrška ventilacije i aplikacija nazoga-
strične sonde. Najčešći mikroorganizam, izolovan 
iz uzoraka, bio je koagulaza-negativan Staphylo-
coccus aureus, kod 285 pacijenata (56,5%). Re-
zultati studije ukazuju da na sprečavanje nastanka 
BSI-a kod pacijenata hospitalizovanih u JIN-u 
zbog akutne infekcije nervnog sistema, najveći 
uticaj ima visok stepen terapijske aktivnosti, ali i 
adekvatno održavanje svesti.

Ključne reči: bolnički stečena infekcija (BSI), 
jedinica intenzivne nege (JIN), akutna cerebralna 
infekcija

Notes
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ABSTRACT 

The objective of this research was to analyse the 
varicella patients’ data in order to determine the 
following: general frequency of pneumopathies 
and types of lung changes according to X-ray 
presentation and the changes on the computed 
tomography. It examined 101 patients with the 
clinical presentation of varicella and some of the 
X-ray entities of varicella pneumopathies. Radi-
ological techniques included chest X-ray and CT 
scans. Familiarity with clinical, laboratory and 
radiological characteristics of the disease may be 
of utmost importance for early recognition. 

Key words: varicella, radiological characteristics

INTRODUCTION

Varicella pneumopathies take a significant place 
among complications that arise in the course of 
varicella-zoster viral infection (1-4). After all, 
pulmonary complications in the course of vari-
cella represent one of the most common causes 
of lethal outcome (5). However, of all varicella 
pneumopathies, the primary varicella pneumo-
nia takes the most prominent place due to its 
significance and severity. It is a pneumonia ca-
used by direct influence of the Varicella-Zoster 
virus (VZV) itself (6). It seems that lung affec-
tion by VZV occurs much more frequently than 
previously thought (haemotogenically nonet-
heless), usually during the secondary viraemia 

(7). Not unlike other viruses, direct influence 
of VZV instigates inflammatory process prima-
rily in the lung interstitium (interstitial type of 
pneumonia) (8).  On average, Varicella-Zoster 
virus pneumonia (VZVP) occurs once in 400 
cases of varicella, with a mortality rate of 2.15 - 
50%. The published incidence rates range from 
5 - 50% (9). Primary varicella pneumonia radi-
ologically presents in a manner similar to other 
atypical pneumonia where inflammatory proce-
ss occurs primarily in the lung interstitium (in-
homogeneous opacities with poor demarcation, 
accompanied with the presence of pulmonary 
markings - the so called “ground glass”). The 
changes can present as nodular or reticular opa-
cities in both lungs, inhomogeneous opacities 
or diffuse alveolar infiltration (10). Sometimes, 
however, they can present in the form of dis-
seminated bronchopneumonic foci (nodules). 
With the progression of the disease, nodules 
grow and merge together, producing extensive 
infiltrates, esp. in the vicinity of hilus and base 
of a lung (11). The chest CAT scan in varicella 
patients shows uneven ground-glass attenuati-
ons and confluent lesions (12). 
The objective of our research was to determine 
the overall incidence of pneumopathy in varicella 
patients and their distribution by age and gender, 
as well as types of lung changes according to ra-
diographic appearance and CAT scan findings.  
The paper will mainly appeal to the practicing 
physicians, and its results may lead physicians to 
consider even the gravest forms of the disease.

PATIENTS AND METHODS

In the retrospective-prospective research, the 
analysis included patients with clinical diagno-
sis of varicella and some of the radiographic 
entities found in varicella pneumopathies (in-
creased pulmonary markings, localised bron-
chopneumonic infiltrate, diffuse bronchopne-
umonic infiltrates and atypical pneumonia), 
treated at the Infectious Diseases Clinic, Clini-
cal Centre of Kragujevac, during the 2002-2006 
period. Approval of the Ethics Committee of the 
Clinical Center of Kragujevac as well as a wri-
tten consent from the patients were obtained for 
the research. All analysed patients were admi-
tted during the rash stage of the disease. Vari-
cella was diagnosed using the epidemiological 
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data and typical clinical presentation, whilst the 
pneumopathy diagnosis was made using radio-
logical presentation. Radiological examination, 
radiography and computed tomography (CT) of 
lungs were performed in all patients immediately 
upon admission, whilst those who had changes 
observed on their first X-ray scan, underwent 
a follow-up X-ray scan 14 days later. The lung 
changes observed on x-ray scans were classifi-
ed to the corresponding radiological categories 
(increased pulmonary markings, localised bron-
chopneumonic infiltrate, diffuse bronchopneu-
monic infiltrates and atypical pneumonia) and 
CT forms (individual nodular changes, diffuse 
nodular changes,  confluent nodular changes and 
mediastinal lymphadenopathy). Based on seve-
rity of clinical symptoms (intensity of difficulti-
es - duration of fever symptoms, the presence of 
coughing, breathing difficulty, chest pain), the 
extension of the physical findings (altered brea-
th sound, related lung sounds, duration of alte-
red physical findings), the intensity of changes 
in laboratory parameters (platelet count, lactate 
dehydrogenase and alanine aminotransferase 
activity), and type and extension of radiological 
findings, the patients were divided  into three 
groups, those with mild, moderate and severe 
clinical picture. We also examined the incidence 
of pneumopathy by gender and age (0-7, 8-15, 
16-22, 23-29 and over 30 years of age), as well 
as the impact that certain risk factors had on its 
frequency and severity (smoking, malignant di-
seases, chronic diseases and other immunodefi-
ciency conditions).
Statistical data analysis was performed using 
methods of descriptive and analytical statistics, 
with the p<0.001 level of statistical significance.

RESULTS 

During the 2002-2006 period 390 patients who 
exhibited the clinical picture of varicella were 
observed and treated, of whom 101 (25.9%) had 
clinical and/or radiological picture of a varice-
lla pneumopathy. Median age of subjects with 
mild, moderate and severe clinical picture was 
25.26±10.76, 23.93±13.93 and 30.40±6.24 years, 
respectively. The incidence of varicella pneumo-
pathy was lowest in the age groups of 0-7 and 
8-14 years (10.9%), and highest in age group of 
over 30 (41.6%). The age groups of 15-22 and 

23-30 had the incidence of 16% and 22%, respec-
tively.  The research group comprised 70 males 
(69.3%) and 31 females (30.7%). Among the su-
bjects, two patients (2%) had malignant disease 
(Hodgkin’s lymphoma and adenocarcinoma of 
the colon), three (3%) had other chronic diseases 
(ulcerative colitis, hyperthyroidism), 14 (13.9%) 
had chronic obstructive pulmonary disease, and 
62 (61.4%) were active smokers.
Between the subject groups with varicella pneu-
mopathies who had different degrees of clinical 
picture severity, a statistically significant diffe-
rence in the prevalence of patients with certain 
radiographic types of pneumopathies was found 
(p=0.000) (Table 1). Majority  of subjects with 
mild clinical picture had more increased pulmo-
nary markings, 58 (95.1%) than the subjects with 
moderate clinical picture, which most frequ-
ently presented localised bronchopneumonic 
infiltrate, 12 (40%); diffuse bronchopneumonic 
infiltrate was presented in majority of subjects, 
nine (90%) with severe clinical picture. The pa-
tients who suffered from malignant diseases had 
the most severe clinical presentation of pneu-
mopathy along with two patients with chronic 
diseases (ulcerative colitis, hyperthyroidism), 
whilst eight (26.7%) with chronic obstructive 
pulmonary disease had the moderate form. In 

Parameters

No (%) of patients with

Mild clini-
cal clinical 
symptoms

Moderate 
clinical 

symptoms

Severe 
clinical 

symptoms

Radio-
graphic 
types of 
pneumo-
pathies

Increased 
pulmonary 
markings

58 (95.1%) 10 
(33.3%) 1 (10%)

Localised 
bronchopneu-
monic infiltrate

0 12 (40%) 0 

Diffuse bron-
chopneumonic 
infiltrate

0 2 (6.7%) 9 (90%)

Interstitial 
(atypical) 
pneumonia

3 (4.9%) 6 (20%) 0 

CT scan 

Individual no-
dular changes 0 12 (40%) 0 

Diffuse nodular 
changes 0 2 (6.7%) 8 (80%)

Confluent nodu-
lar changes 0 0 (0%) 2 (20%)

Mediastinal
lymphadeno-
pathy

61 (100%) 16 
(53.3%) 0 

Table 1. Radiographic findings and severity of clinical 
symptoms
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the group with severe clinical picture, nine pa-
tients (90%) were active smokers. CT findings 
had a statistically significant difference relative 
to the clinical course of varicella pneumopathy 
(p=0.000).  All subjects with mild form of the 
disease were presented with mediastinal lymp-
hadenopathy on their CT scans. In patients with 
the moderate form, the most common diagnosis 
was mediastinal lymphadenopathy, too, in 16 
(53.3%) subjects, whilst 12 (40%) had indivi-
dual nodular changes. In the severe form group, 
most subjects, eight of them(80%), had diffuse 
nodular changes. 

DISCUSSION

Prevalence of varicella at 25% in our sample is 
consistent with already-published values, ie. 5 
- 50% (12, 13). The relatively low incidence of 
pneumopathy in our research could be attributed 
to the absence of previously determined immu-
nodeficiency conditions in our patients. In some 
studies, higher frequency of VZV-related pneu-
monia was determined among younger males 
(77%, median age 36.4 years) (14), a result con-
sistent with this research, whilst in others, elder-
ly males were those who contracted the disease 
more frequently (9). In the children’s population, 
infants and children of up to one year of age are 
at increased risk for serious complications, the 
mortality in this group being higher than in other 
children (1, 2). In our research, the youngest did 
not have the most severe forms of the disease in 
most cases and this age group did not have a case 
of lethal outcome.
Our research results have shown that increased 
pulmonary markings were found in 68.3% su-
bjects, by all means the most common form of 
pneumopathy in patients with mild form of the 
disease (95.1%). This is consistent with the re-
sults of other authors (10). 
Radiographic picture of atypical (interstitial) 
pneumopathy was usually found in patients 
with moderate form of the disease. Nodular, 
and sometimes reticular opacities, spread to 
both lungs (11). De La Pena et al. demonstra-
ted increased interstitial pattern in 63% of pa-
tients and micronodules in 37% of them (15). 
According to the obtained results, all patients 
with localized bronchopneumonic infiltrates 
belonged to the group with moderate form of 

the disease, radiological type of diffuse bron-
chopneumonic infiltrates was usually found in 
the group with severe disease form. In this type 
of lung changes we have encountered nume-
rous, often confluent small patchy shadows of 
various, micro- and macronodular sizes. They 
were heterogeneous, medium in intensity, and 
poorly demarcated. Smokers were significantly 
represented in all patient groups. This evidence 
suggests that smoking is an important predis-
posing factor for the development of the most 
serious forms of the Varicella-Zoster virus pne-
umonia (VZVP) (15).
CT scans of pulmonary parenchyma have shown 
that all of our patients with mild clinical picture 
had mediastinal lymphadenopathy and, more or 
less pronounced, pretracheal, paratracheal and 
interaortocaval lymphadenopathy, and diffuse 
nodular and confluent changes as the most seve-
re forms of CT manifestations were usually pre-
sented in patients with severe clinical picture. 
These were characterized by numerous unequ-
ally limited attenuations, as described above, 
with a tendency to merge together in two pati-
ents with the most severe forms of the disease. 
Immunodeficiency is certainly one of the most 
important predisposing factors for the onset of 
the most severe form of primary varicella pne-
umonia. It is especially common in people with 
impaired cellular immune response (HIV/AIDS, 
patients having malignant diseases or undergo-
ing chemotherapy, organ and bone marrow reci-
pients, etc.). In those cases pneumonia is usually 
progressive with frequent lethal outcomes (16). 
This argument is supported by our observati-
ons - two patients with the most severe form of 
pneumonia had a pre-existing malignant disease 
and were receiving immunosuppressive thera-
py. In the most severe cases, respiratory distre-
ss syndrome may develop (alveolar-capillary 
block) with lethal outcome (17). In people with 
impaired immune system (malignant disease , 
chemotherapy, systemic diseases, AIDS, organ 
and bone marrow transplants during immunosu-
ppressive therapy, malnutrition, etc.), varicella 
could be presented as a very severe, even fatal 
disease. Mortality rate in this population is 15-
18% (18-20). 
Patients with clinically most severe forms of 
the disease had the most extensive radiological 
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changes (disseminated bronchopneumonic foci 
and/or confluent nodular changes). Their detec-
tion might prove vital for the further course of 
the disease.
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SAŽETAK 

Cilj istraživanja bio je da kod bolesnika s vari-
celom utvrdimo opštu učestalost pneumopatija 
i tipove plućnih promena prema radiografskom 
izgledu i nalazu na kompjuterizovanoj tomografi-
ji. U radu smo obradili 101 bolesnika s kliničkom 
slikom varicele i nekim od radiografskih entiteta 
variceloznih pneumopatija. Poznavanje klinič-
kih, laboratorijskih i radioloških karakteristika 
variceloznih pneumopatija, može da predstavlja 
veoma značajan faktor u njihovom ranom prepo-
znavanju. 

Ključne reči: varicela, radiološke karakteristike
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ABSTRACT

The aim of the study was to determine aetiologi-
cal agents of chronic suppurative inflammation 
of the middle ear and their susceptibility to an-
tibiotics, which could lead to better therapeutic 
decisions and consequently avoidance of appe-
arance of resistance to specific antibiotics. Most 
frequently isolated agents were Staphylococcus 
aureus (30.6%), Pseudomonas aeruginosa 
(22.4%), Klebsiella spp. (10.6%) and Proteus 
spp. (7.1%). None of the isolates were resi-
stant to ciprofloxacin. High sensitivity rates to 
gentamycin were noted in Staphylococcus and 
Klebsiella isolates, and moderate ones in Pse-
udomonas and Proteus isolates. Pseudomonas 
spp. has shown low prevalence of resistance to 
third-generation cephalosporins, as well as to 
imipenem and piperacillin. 

Key words: otitis media, microbial sensitivity, 
antibiotics

INTRODUCTION

Chronic suppurative otitis media is defined as a 
permanent suppurative secretion from ear throu-
gh a perforated tympanic membrane in a period 
longer than 6 – 12 weeks (1, 2). It is still a signifi-
cant problem in children and adults in developing 
countries. It is estimated that there is an annual 
incidence of 39 cases per 100,000 persons under 
15 years of age (3). 
As the chronic suppurative otitis media is fo-
llowed by a milder or severe defective hearing, 
and could cause significant, even life-threate-

ning complications, the need for an early targe-
ted treatment becomes obvious (4). Complica-
tions were frequent in pre-antibiotic era, while 
the introduction of antibiotics gave clinicians a 
tool to be used even without a precise aetiolo-
gical diagnosis (5). The uncritical application 
of antibiotics led to the appearance of multi-re-
sistant bacteria and disease complication in re-
turn (6). The changes of bacterial population in 
chronic suppurative inflammations of the midd-
le ear, in the last decades, have been confirmed 
and described in literature (6,7). Due to all abo-
ve mentioned a microbiological diagnosis is an 
essential step in the treatment and follow-up of 
this disease. 

PATIENTS AND METHODS

The study comprised 85 consecutive patients 
examined at the Department of Otorhinolaryngo-
logy, Head and Neck Surgery, County Hospital 
of Livno, during the period 2005-2009. All the 
patients had permanent or recurrent suppurative 
secretion from the ear in the period of 6 to 12 
weeks, and a perforated tympanic membrane, 
and were not treated with antibiotics for at least 
two weeks before the examination. Upon the exa-
mination, the ear swab was taken with a single-
use cotton-tipped applicator in sterile individual 
packaging through the ear funnel to avoid con-
tamination from the skin of the auditory canal. 
The sample was delivered to the microbiological 
laboratory within one hour.  
The sample was cultured in accordance with 
standard microbiological procedures, and identi-
fication of bacteria was based according to stan-
dard microbiological methods (8). Susceptibility 
testing to fifteen antibiotics was done by disk di-
ffusion method in accordance with CLSI (9).  

RESULTS

The study included 85 patients in the age range 4- 
81 years of age (mean age 51.5), and a predomi-
nance of 40 – 60 years age group was noted in 37 
cases (43.5%). The male/female distribution was 
47.3%/52.7%. In 60 patients (70.6%) one agent 
was isolated, in 13 patients (15.3%) two agents, 
while in 12 patients (14.1%) saprophyte flora was 
isolated. In 13 patients two swabs were taken (11 
swabs from the same ear and in 2 cases from both 
ears) (Table 1). 
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Notes

The analysis by sex and age did not show a pre-
dominance of any particular group of patients re-
lated to any aetiological agents. 
None of the isolates were resistant to ciprofloxa-
cillin. Staphylococcus aureus showed a marked 
sensitivity to gentamycin (88.5%), erythromycin 
92.3%), azitromycin (92.3%), sulphometoxasol/
trimetoprim (92%), and clindamycin (91.7%). 
Pseudomonas also showed a marked sensitivity 
to third-generation cephalosporins, from 78.6% to 
100%, imipenem (91.7%) and piperacillin (75%), 
and moderate sensitivity to gentamycin (52.6%). 
Streptococcus pneumoniae isolates were sensiti-
ve to almost all antibiotics tested  (Table 2).

DISCUSSION

The results of this study have shown that most 
frequently isolated bacteria were in accordance 
with findings of other published studies (10, 11). 
Comparing causative agents of chronic suppura-
tive otitis media infections isolated before and 
after the widespread use of antibiotics, usual iso-
lated pathogens were Streptococcus pneumoniae 
and Staphylococcus aureus and Pseudomonas 
aeruginosa, respectively (12-15).

Unusually high prevalence of Candida spp. and 
Aspergillus spp. in this study could be explained 
by an excessive and uncontrolled use of antibio-
tics as it was reported previously (16). There is 
also a possibility that in some cases unrecognized 
fungal inflammations of the auditory canal might 
be the cause of the infection, as well as the insu-
fficient toilet of the auditory canal (moist, basal 
environment in the pretympanal area) (16).    
Antibiotic susceptibility testing the isolates obta-
ined in this study was in accordance with the re-
sults published elsewhere (11, 15).  
In the light of the importance of local therapy in 
the treatment of chronic suppurative inflammati-
on of the ear, which is the first line of treatment 
(17,18), and which frequently excludes the need 
for systemic therapy (19), it is important to anal-
yze the sensitivity of the agent to locally applied 
therapy. This is especially important because the 
concentrations of topically administrated antibi-
otics can be 100-1000 times greater than those 
which can be achieved using systemic admini-
stration (20). Consequently, sensitivity reports by 
disc-diffusion method from clinical laboratory are 
questionable. Sensitivity testing in the clinical la-
boratory is designed for the tissue concentrations 
achieved by systemic administration. Likewise, 
one should bear in mind the possibility of oto-
toxicity which is usually linked to the application 
of aminoglycozydes (21, 22), although this was 
never proved beyond doubt.
Knowing the aetiological agents of chronic suppu-
rative otitis media infection and their susceptibi-
lity to antibiotics is of essential importance for an 
efficient treatment, prevention of both complica-
tions and development of resistance to antibiotics, 
avoidance of possible ototoxicity, and finally, the 
reduction of the treatment costs (23). The aim of 

Microorganisms isolated No (%) of isolates
Staphylococcus aureus 26 (30.6)
Pseudomonas aeruginosa 19 (22.4)
Klebsiella spp. 9 (10.6)
Proteus mirabilis 6 (7.1)
Streptococcus pneumoniae 5 (5.9)
Haemophyllus influenze 3 (3.5)
Proteus vulgaris 1 (1.2)
Morganella morganii 1 (l.2)
Serretia marcenscens 1 (1.2)
Gram negative bacilli 1 (1.2)
Candida spp. 8 (9.4)
Aspergillus spp. 6 (7.1)
Saprophitic flora 12 (14.1)

Table 1. Microbiologic profile of chronic suppurative otitis media

Percentage of resistance to antimicrobial agent*

Causative agent AMX AMC CN CXM CAZ CRO CFP IMI PIP GM E AZM CIP CLI SXT

Staphylococcus aureus 87,1 23.1 NT NT NT NT NT NT NT 11,5 7.7 7.7 0 8.3 8.0

Pseudomonas aeruginosa 100 100 100 100 0 40 21,4 8,3 25 47,4 NT NT 0 NT 100

Klebsiella spp. 100 71.4 100 33.3 0 0 NT NT NT 11,1 NT NT 0 NT 0

Streptococcus spp. 0 NT NT 0 NT NT NT NT NT NT 20 20 NT 0 0

Proteus spp. 66,7 50 83.3 0 0 0 NT NT NT 50 NT NT 0 NT 20

Table 2. Antibiotic resistence of chronic suppurative otitis media causative agents

* AMX, amoksicilin (10µg); AMC, amoksicilin-clavulanate (30µg); CN, cefaleksin (30µg); CXM, cefuroksim (3µg), CAZ, ceftazidim (30µg); 
CRO, ceftriakson (30µg); CFP, cefoperazon (30µg); IMI, imipinem (10µg); PIP, piperacilin (100µg); GM, gentamycin (10µg); ERY,  erythro-
mycin (15µg); AZM, azitromicin (15µg); CIP, ciprofloksacin (5µg); CLI, clindamycin (2µg); SXT, trimethoprim/sulfamethoxazole, SXT (25  µg); 
NT, non test
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the conservative therapy is to achieve a “dry ear” 
for surgical treatment, but it can also represent the 
“final aim” of treatment in non-complicated infla-
mmations in patients who refuse surgery or have 
contraindications for surgery (24).
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Mikrobiologija kronične gnojne upale 
srednjeg uha

Branko Krišto, Marko Buljan
Županijska bolnica Livno, Odjel za ORL i cervikofacijalnu kiru-

rgiju, Livno, Bosna i Hercegovina

SAŽETAK

Cilj istraživanja je utvrditi uzročnike kronične 
gnojne upale srednjeg uha i odrediti njihovu 
osjetljivost na antibiotike, što bi moglo voditi 
boljem liječenju bolesti, a posljedično i izbjega-
vanju pojave rezistencije na pojedine antibiotike. 
Najčešće izolirani uzročnici bili su Staphyloco-
ccus aureus (30.6%), Pseudomonas aeruginosa 
(22.4%), Klebsiella spp. (10.6%) i Proteus spp. 
(7.1%). Svi izolirani uzročnici bili su osjetljivi na 
ciprofloxacin. Izrazitu osjetljivost na gentamycin 
pokazali su izolati Staphylococcus aureus i Kleb-
siella spp., a umjerenu osjetljivost izolati Pseu-
domonas i Proteus vrsta. Izolati Pseudomonas 
spp. pokazali su visoku osjetljivost na antibiotike 
treće generacije cefalosporina, kao i na imipenem 
i piperacillin.

Ključne riječi: upala srednjeg uha, antimikrobna 
osjetljivost, antibiotici
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ABSTRACT
This paper presents two cases of ear injuries 
caused by parts of hearing aids -a five-year old 
girl whose tympanic membrane was ruptured by 
a metal part of the earmold, and a patient with 
injury and inflammation of outer auditory cha-
nnel caused by parts of a channel hearing aid. 
Aid amplifier could serve its purpose only if it 
is applied and handled with direct coordination 
with an ORL specialist. 
Key words: hearing aid parts, ear injuries

INTRODUCTION

A large percentage of the general population has 
certain degree of hearing impairment and the 
frequency varies according to individual age gro-
ups. Incidence of hearing impairment  is about 
2 % in youngsters up to 18 years, while for the 
elderly over 65 years it is over 30 % of the total 
population (1). Persons with the hearing impair-
ment have problems in communication, thus in 
order to amplify the audio information they are 
given the hearing aids, if  the medical procedures 
(surgical treatment, drugs application) did not yi-
eld adequate results (2).
The hearing amplifier is an electronic device, 
which amplifies the sound from the environment; 
it alleviates hearing and consists of the miniature 
microphone, amplifier and a speaker. The basic 
types of hearing aids are behind-the-ear and the 
in-channel ones (3). The advantage of the first 
one is ability to adjust and resistance to cerumen, 
while advantage of the in-channel type, which 
is placed in the external auditory canal, is its 
“invisibi li ty”, which is very important in terms 
of psychological aspects for the patients. As far 

as electronic possibilities are concerned, the aids 
could be analog and digital, thereby  determining 
the quality of the sound reproduction. The most 
contemporary hearing aids are miniature “com pu-
ters” placed in the external auditory canal, which 
can be automatically adjusted to the instantaneo-
us environmental sound changes, thus enabling 
better hearing and understanding (4).
There is a very small number of known consequ-
ences of wearing the hearing aids. Usually those 
include a delay in cerumen removal, appearance 
of eczema of the external channel skin, injuries of 
the channel skin and its infections (5). Sometimes 
residual masses could be found coming from ear-
molds (6). In our practice this was the first time 
that we came across the fact that built-in the parts 
of the earmold and in-channel hearing aid fell into 
the external auditory canal and led to ear injuries, 
without being noticed by the hearing aid dealers.

CASE REPORT

The first case was a five-year old girl, who suffe-
red meningitis in the second year of life  resulting 
in both-sided hearing impairment, and consequ-
ently she has been wearing a behind-the-ear he-
aring aids ever since. According to her mother, 
when the new earmolds were made for her girl 
and after the first time she put it into the right ear, 
the child immediately started to cry loudly and 
blood appeared. The mother immediately brought 
the child for examination and the otomicroscopy 
showed the presence of fresh blood in the right 
external auditory canal and in the back quadrant 
of tympanic membrane a metal foreign object was 
stuck. It was in the form of a small tube, length 
of about 0.5 cm and diameter of about 2-3 mm. 
The foreign object was immediately removed by 
an instrument, while a rupture remained on the 
tympanic membrane, which was dealt with in the 
further procedure. These metal objects were parts 
of the both earmolds (Figure 1) 
The second patient was a 52-year old male, who 
was wearing the hearing aid due to impaired he-
aring. He came for a check-up at audiologist af-
ter unsuccessful treatment in another institution 
for more than a month. He had problems in the 
form of pain and “fullness” in the left ear. He 
went to a store where he purchased the hearing 
aid, and as he said, “they changed something”, 
but the problem still persisted. By clinical exa-
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mination and otomicroscopy we established that 
the left external auditory canal was filled with 
whitish sediments. The rinsing was performed 
of the left external auditory canal, which did not 
help a lot, thus, with the aid of a microscope, 
we had to use instruments to remove the small 
white tubes, 2x3 mm, and total of 7 pieces (Fi-
gure 2). They were in the hole of the hearing aid. 
The skin of the auditory canal, especially in the 
region of the back upper wall was macerated. 
Local therapy was applied and changes were 
eliminated.

DISCUSSION

In our first case in the earmold hole there was 
a metal part which led to the injury when appli-
ed into the ear and led to the injury – rupture of 
the tympanic membrane. In literature, parts of 
cotton, pieces of paper, jewelry beans, insects as 
well as silicon plugs are reported as large series 
of foreign object, and authors emphasize the im-
portance of removing those by an ear, nose and 
throat (ENT) specialist (7). The most common 
way of removing those foreign objects is rinsing 
by a syringe and water (8, 9). Foreign objects lo-

calized in sulcus tympanicus are specially diffi-
cult to remove, and they can be removed only by 
instruments (10). 
In our second case the object was a plastic part, 
which was in the in-channel hearing aid and it 
was falling into the external auditory canal. The 
aid retailer did not request an examination of 
the patient and could not resolve the problem 
on his own. 
In order to properly operate with hearing aids, 
it is necessary to know the ear anatomy. The 
external auditory canal is of the gristle-bone 
content, about 25 mm long in adults. It is cove-
red by very thin skin, with very little amount of 
the sub-skin tissue, especially in the bone part 
of the channel. The skin is very sensitive, ac-
hing even at the tiniest manipulation or injury. 
At the end of the auditory canal the tympanic 
membrane is located, which makes the angle of 
approximately 45° with the external auditory 
canal (11). This is the most frequent otoscopic 
examination result, but one should not forget 
that there are individual differences. Some of 
them are the result of changes in ear’s ailments 
(existence of perforations, retraction of "poc-
kets") or surgical interventions. Thus, prior to 
any manipulation within the external auditory 
canal, an otoscopy must be performed, which 
should be done by an ORL specialist in order to 
obtain the proper evaluations (12,13).
In Audiological Department of ORL Clinic Kra-
gujevac about 3000 patients are examined annu-
ally and about 140 hearing aids are recommen-
ded and prescribed. This is the first time in 25 
years that we found cases where parts of hearing 
aids became foreign objects in the external and 
middle ear and led to injuries. The hearing aids 
are analog, they have the earmolds that are either 
ready or custom made to fit the auditory canal, 
made of plastics and soft to prevent any injuries 
of the external auditory canal (14). As for in-
dividual earmolds, they are indicated primarily 
due to anatomic characteristics of the external 
auditory canal, since they close it completely, 
thus preventing the microphony phenomenon, 
which influences the perception of the sonic irri-
tation. They are manufactured according to the 
taken impression, corresponding the size of the 
external auditory canal, thus no extra parts sho-
uld be added to keep it in place (15). The impre-

Figure 1. Metal part which originated from earmold of the 
hearing aid that caused the perforation of tympanic mem-
brane in the first patient (Živić Lj., 2003)

Figure 2. In-channel hearing aid and the original place of the 
extracted foreign objects from the external auditory canal of 
second patient (Živić Lj., 2008)
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ssion is made of the silicon mass, so in literature 
cases were reported where the silicon mixture 
remained in the external auditory canal or was 
found in the middle ear (16, 17). Besides, the-
re was a report about three cases describing the 
residual silicone mass in the external auditory 
canal, which had to be removed by a specialist 
(18). Very illustrative is certainly a case of a yo-
ung Pakistani boy who had a silicon mass in the 
mastoid nine years after the silicon impression 
has been performed (19).
The hearing aids are distributed by persons who 
are well acquainted with their technical possibi-
lities, but they do not know well enough the ear 
anatomy and physiology of the organ – the ear, 
where this device should be placed.
It is extremely important that the patients with 
hearing aids are under the continuous monitoring 
by an ENT specialist who is the most adequate 
person to examine the ear by otoscopy, namely 
the otomicroscopy.
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Povrede uva izazvane delovima slušnog 
aparata  

Ljubica Živić1, Danijela Živić2

1ORL klinika, Klinički centar Kragujevac, 2Medicinski fakultet 
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SAŽETAK

U radu su prikazana dva slučaja povrede uva, 
izazvane delovima slušnog aparata. Kod peto-
godišnjeg deteta došlo je do rupture bubne opne, 
izazvane metalnim delom koji je stajao u otvo-
ru individualne olive; a kod drugog pacijenta, 
delovi koji su stajali u otvoru kanalnog slušnog 
aparata, doveli su do povrede i zapaljenjske re-
akcije spoljašnjeg slušnog hodnika. Slušni apa-
rati mogu koristiti svojoj svrsi jedino ukoliko 
se njima rukuje u direktnoj koordinaciji s ORL 
specijalistima. 

Ključne riječi: delovi slušnog aparata, povrede 
uva
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ABSTRACT
This paper presents a case of a 37-year old pre-
gnant woman with a large tumor extending 
from pelvis to xyphoid, diagnosed at 14 weeks 
of pregnancy. At 18 weeks myomectomy was 
performed and the tumor weighing 4250 g was 
removed. Hystopathological findings showed a 
uterine smooth muscle tumour of uncertain ma-
lignant potential. Due to preeclampsia an urgent 
caesarean section was performed at 34 weeks of 
gestational age. A live and healthy female neona-
te was delivered. According to hystopathological 
findings and in agreement with the patient hyste-
rectomy without adnexectomy was performed in 
the same act. 
Key words: uterine tumour, pregnancy, myo-
mectomy, hysterectomy

INTRODUCTION

Uterine myoma is the most common solid pelvic 
tumor occurring in 20-40% of women during the-
ir reproductive years (1). 
The reported prevalence of myomas in pregnancy 
is 2 % (2). Usually, a myoma during pregnancy 
remains asymptomatic but it can also cause spon-
taneous miscarriage, preterm birth, and prematu-
re rupture of membranes, malpresentation, fetal 
compression syndrome, antepartum and postpar-
tum bleeding, pain due to “red degeneration”, 
obstructed birth, retained placenta and uterine tor-
sion (3). Sepsis can also be correlated with infec-
ted myomas (4). Presence of myoma during pre-
gnancy was also associated with fetal anomalies 
(5).  Malignant alteration of myomas is extremely 

rare, ranging between 0.13 – 0.29 % (1).
Myomas commonly change in size during pre-
gnancy. Their occasional growth may be caused 
by estrogens, increased blood flow and edema (1). 
During the first trimester of pregnancy myomas ei-
ther remain unchanged or increase in size. During 
second trimester smaller myomas usually remain 
unchanged or increase in size while larger myomas 
decrease in size. During the third trimester they 
usually remain unchanged or decrease in size (2).
In this report we present a case of successful 
myomectomy during pregnancy with good peri-
natal and maternal outcome, but with hysterecto-
my as a consequence.

CASE REPORT

A 37-years old pregnant woman with history of 
one previous pregnancy and childbirth was admi-
tted to Osijek University Hospital at 14 weeks of 
gestation due to severe abdominal pain and swe-
lling. Pelvic examination showed a large tumor 
extending from pelvis to xyphoid. 
The patient had been previously diagnosed and 
treated for chronic arterial hypertension. She was 
treated with 3x 500 mg p.o. methyldopa. 
Ultrasound (US) examination confirmed viable fe-
tus CRL 61 mm – 13 weeks of gestation, but also 
revealed a solid isoechogenic mass reaching from 
fundus to xyphoid, measuring 24x16x14 cm with 
cystic degeneration and with intense vascularisati-
on around the mass and in myometrium (Figure 1).
Haematological evaluation after admission de-
monstrated elevated inflammation parameters: 
leukocytes 15,3x109/L and C-reactive protein 
143,3 mg/L. CA-125 marker was 36,6 U/mL, 
and antibiotics were administered. The patient 
was observed for next four weeks, and at 17 and 
6/7 weeks of gestation additional US was made 
showing a growing mass measuring 30x30 cm 
and normally developed fetus, placenta at ante-

Figure 1. Ultrasound picture showing large tumor mass in 
uterus (Andrijana Muller Vranješ, 2010)
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rior side and large tumor mass at upper-posterior 
aspect of the uterus inside myometrium. 
Due to severe abdominal pain that was resistant 
to analgesic therapy, together with enlarging 
myoma, subsequent dyspnea as well as the risk 
of pregnancy loss, a myomecomy was considered 
and discussed with the patient.  She was informed 
of the risk of surgical intervention, and signed an 
informed consent.  
Laparotomy was performed under general ane-
sthesia at 18 weeks and 1 day gestation. Midline 
incision was made extending over the umbilicus. 
A large, subserous, fundal myoma-like tumor was 
found measuring 35x30 cm, and a smaller fibroid 
3 cm in diameter, on the anterior surface of the 
uterus. Myomectomy was performed using a har-
monic scalpel and a sharp and blunt dissection. 
A myoma–like tumor weighing 4250 g (Figure 2) 
was removed without opening the uterine cavity 
and sent to hystopathological analysis. Myometri-
um was carefully closed with three layers of single 
sutures and an intraabdominal drain was placed. 
Immediately after the surgery a US examination 
was performed to evaluate fetal viability; fetal he-
art beats and movements were normal. The pati-
ent had an uneventful postoperative course. 
Hystopathological findings showed a large white 
node measuring 25x25 cm, partially necrotic and 
pseudocystic. Tumor tissue consisted of fibrous and 
muscle cells, mostly necrotic with high cellular aty-
pia and 3-4 mitosis in 10 fields of large magnificati-
on (Figure 3). A conclusion was made that it was a 
uterine smooth muscle tumor of uncertain malignant 
potential. Based on hystopathological findings, after 
delivery hysterectomy was discussed at hospital’s 
gynecological and oncological committee meeting 
and the patient’s consent was obtained.
At 33 weeks of gestation US examination has 
shown a normally developed fetus with normal 
fetal movements and amniotic fluid index of 14 

cm (50 cent.). The anterior subserous fibroid wall 
measuring 53 mm in diameter was present.
Because of preeclampsia (RR 210/120 mm Hg, 
proteins in serum 50,1, proteinuria 1105,5 mg/24 h, 
KEK 2,11 ml/s/L,73 m2, negative reactions to Met-
hyldopa and Ebrantyl iv in therapy)  an urgent cae-
sarean section was performed at 33 weeks and three 
days of gestation. A live female infant was delive-
red weighing 1750 g, Apgar score 10/10 and cord 
venous pH 7,288. The infant was admitted to the 
intensive care unit of the Department of Pediatrics. 
Corticosteroids were administered prior to surgery. 
In agreement with patient total abdominal hyste-
rectomy without adnexis was performed in the 
same act. Hystopathological findings discovered a 
remaining leiomyoma measuring 5,5 cm without 
mitotic activities and infarctus chronici anaemica 
placentae. Postoperative course was uneventful. 
The patient was given standard infusion therapy 
and low molecular weight heparin prophylaxis. 
Due to the patient’s blood pressure problems, anti-
hypertensive drugs were administered. 
The patient and the child were discharged from 
hospital in good condition. 
There are two major complications of myomec-
tomy during pregnancy: hemorrhage and aborti-
on (2). One of the most common complications 
of myoma in pregnancy is the syndrome of “pa-
inful myoma”. It is a direct result of degeneration 
occurring in 5-8 % of myomas in pregnancy (6). 
Removal of intramural myomas during pregnan-
cy is associated with a great risk of hemorrhage 
due to increased vascularity of gravid uterus. He-
morrhage may be profuse and lead to hysterecto-
my (7). However, hypercoagulability in pregnan-
cy may contribute in achieving hemostasis (8). 
Also, in myomectomy during caesarean section 
retraction of uterine muscle enhanced by Synto-

Figure 2. Intraoperative picture of tumor weighing 4250 
grams (Siniša Šijanović, 2010)

Figure 3. Uterine smooth muscle tumors of uncertain malig-
nant potential: mitosis marked with arrows (HE 400x) (Ksenija 
Marjanović, 2011)
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cinon may help in reducing hemorrhage (3).
The risk of abortion is reported to be 18% to 
35% cases (3). Lolis et al reported that only one 
patient among 13 patients requiring surgical in-
tervention due to symptomatic myomas aborted 
postoperatively (2). 
Myomas often decrease in size after delivery ma-
king myomectomy much safer and easier (9). 
Myomectomy is an acceptable choice for rapid-
ly growing myomas which provoke resistance to 
therapy and significant distortion of endometri-
al cavity leading to abortion or fetal anomalies. 
According to Lolis et al indications for myomec-
tomy during pregnancy include severe abdomi-
nal pain due to torsion of subserous pedunculated 
myomas or red degeneration not responding to 
medical treatment, and an increase in myoma 
size causing abdominal discomfort (2).
Serial US during pregnancy may be useful in moni-
toring fetal growth and myoma size. It can also be 
useful in evaluating a number, echogenic structure, 
position and location of myomas and its relation-
ship to the placenta (7). After extensive dissection 
of myometrium during myomectomy, caesarean 
section is an advisable way of delivery (1).
In our case the diagnosis was the uterine smooth 
muscle tumor of uncertain malignant potential, 
which are considered to be very rare, heterogeno-
us group of uterine tumors between leiomyoma 
and leiomyosarcoma (10).
Myomas resected during pregnancy might show 
bizarre nuclear changes. Due to hystopathologi-
cal findings of myoma with an indeterminate ma-
lignant potential in our patient, the hysterectomy 
after the delivery was necessary. It was very diffi-
cult to make such a decision, and it was carefully 
considered among physicians of the Clinic.
In conclusion, myomectomy during pregnancy 
may be necessary for rapidly growing myomas 
with US signs of degeneration to evaluate their 
malignant potential. Surgical treatment should be 
performed in carefully selected patients with a  
minimal risk of pregnancy loss, but as our work 
demonstrates, significant tumor reduction is po-
ssible without harming intrauterine gestation.
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SAŽETAK
U radu je prikazan slučaj 37-godišnje trudnice s tu-
morom, koji se protezao od zdjelice do ksifoidnog 
nastavka, dijagnosticiranog s 14 tjedana trudnoće. 
U 18. tjednu je učinjena  miomektomija i odstra-
njen tumor težine 4.250 grama. Patohistološki na-
laz je potvrdio dijagnozu glatkomišićnog tumora 
maternice neodređenog zloćudnog potencijala. 
Zbog preeklampsije hitni carski rez je izveden s 
34 tjedana gestacije, te je porođeno živo i zdravo 
žensko nedonošče. Prema patohistološkom nala-
zu, te u dogovoru s pacijenticom, u istom aktu je 
izvedena i histerektomija bez adneksa.
Ključne riječi: tumor maternice, trudnoća, mio-
mektomija, histerektomija. 
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ABSTRACT 

A 21-year-old woman taking oral contracepti-
ves presented with headaches, nausea, vomiting 
and somnolence. The next day she had a gene-
ralized tonic-clonic seizure after which her ne-
urological condition deteriorated. CT and MRI 
showed multiple cerebral haemorrhages, while 
MR venography revealed extensive dural sinus 
and venous thrombosis involving almost all si-
nuses, great cerebral vein of Galen and internal 
cerebral veins. Two weeks after initiation of 
the anticoagulant treatment the patient recove-
red completely with complete recanalization 
of all cerebral sinuses and veins. Although the 
patient had conditions which were indicative of 
poor outcome, her neurological deficit improved 
completely, which correlated with recanalization 
of the thrombosed vessels. 

Key words: cerebral venous thrombosis, magne-
tic resonance venography, recanalization, oral 
contraceptives

INTRODUCTION

Cerebral venous thrombosis (CVT) is a rare 
subtype of stroke (1). The conditions that lead 
to hypercoagulability, blood stasis and endot-
helial damage play central role in the patho-
genesis of CVT (1,2). Clinical presentation of 
CVT is variable and often mimics other neuro-
logical disorders. Progressive or sudden onset 
of headache, focal signs, seizures and depre-
ssed levels of consciousness are suggestive of 
CVT (3).

Early and accurate diagnosis of CVT is possible 
with the help of computed tomography (CT) scan 
and magnetic resonance imaging (MRI) (4,5). 
These techniques may visualize so-called veno-
us infarcts, while contrast computed tomography 
and magnetic resonance venography (MRV) are 
able to locate an intracranial thrombus. 
This report presented sequential brain imaging 
findings in a young woman with extensive 
thromboses of almost all the major cerebral ve-
ins and sinuses.

CASE REPORT

A 21-year-old woman with a one year history of 
birth control pill use, fixed- combination of 0.035 
mg etinil- estradiol and 2.0 mg of cyproteron- 
acetate daily, for menstrual period control, de-
veloped a sudden onset but persisting headache, 
excessive sleepiness, nausea and vomiting that 
had lasted five days before she was admitted to 
the hospital. On admission she was somnolent, 
but without signs of neurological deficit. A non-
contrast head CT scan was normal, as well as blo-
od and cerebrospinal fluid findings. 
Next day she had a generalized tonic- clonic 
seizure. Afterwards the neurological condition 
deteriorated concerning the level of consciou-
sness and right hemiparesis. Repeat CT showed 
left thalamic hemorrhage with brain edema, and 
MRI detected multiple intracranial hemorrhage, 
and confirmed the largest one in the left thala-
mus. On MRI T1 weighted gradient echo sequ-
ence showed areas of abnormal increased signal 
intensity in both transverse sinuses, superior 
sagittal sinus, confluence of sinuses, straight si-
nus, the Galen vein, and internal cerebral vein 
(Figure 1 A, B). Magnetic resonance venograp-
hy revealed extensive dural sinus and venous 
thrombosis involving the superior and inferior 
sagittal, bilateral transverse, bilateral sigmoid, 
straight and confluence of sinuses, great cere-
bral Galen vein  and internal cerebral vein (Fi-
gure 1 C, D). The treatment with body-weight-
adjusted subcutaneous low-molecular-weight 
heparin was started, which was later switched to 
Coumadin scheme (6).
Diagnostic evaluation of thrombophilia markers, 
including protein S, protein C, factor V Leiden, 
antithrombin III, prothrombin G20210 mutation, 
anticardiolipin antibodies, lupus anticoagulant, 
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homocysteine, vitamin B12, folate, C667T and 
A1298C mutations of methyletetrahydrofola-
te reductase (MTHFR) gene all proved normal. 
Routine laboratory workup for the most common 
auto-immune diseases was also negative.
After the initiation of the treatment the pati-
ent gradually improved clinically during the 
next two weeks. Repeated MRI/MRV showed 
complete recanalisation of dural venous sinu-
ses and cerebral veins (Figure 2) after eighteen 
days. 
She was discharged with mild hemiparesis  and 
Coumadin therapeutic scheme. At 6-month fo-
llow-up her neurological finding was normal. 
CVT occurs in 0.5 to 1% of all strokes, and 
it is more frequent in females (7). Potential 
explanations for that are probably gender spe-
cific risk factors such as pregnancy, puerperi-
um and oral contraceptives (2,7). However, the 
etiology of CVT remains undefined in about 
15% of patients (1). Thrombophilic disorders 
and conditions potentially related to CVT were 
not indicative neither of primary nor secondary 
disorders of coagulation in our patient (1,2). 

The presence of acute or chronic illnesses, pre-
gnancy, local and systemic infections was hig-
hly unlikely (1). Hormonal contraception was 
the only risk factor identified in our case. The 
procoagulant properties of these drugs have 
been known, and laboratory findings support 
the evidence that oral contraceptives have a 
prothrombotic effect (8).
Therapeutical approach of CVT is controversial, 
and varies among the authors from conservative to 
more potent and even interventional, with the use 
of anticoagulants, thrombolytics and mechanical 
thrombolysis (6). Following European Federati-
on of Neurological Societies (EFNS) guidelines 
we opted for conservative treatment (6). Heparin 
in the initial stage followed by oral anticoagulati-
on is a recommended therapeutical approach (6). 
Intracranial hemorrhage is not a contraindication 
for anticoagulant treatment (6). There has been 
no sufficient data of the efficacy and safety of the 
thrombolitic therapy in CVST (6).
Recanalization time is variable from series to 
series, but in average it occurs in the first four 
months (9). This unusual case demonstrates ma-
ssive dural sinus and cerebral venous thrombosis 
with complete recanalization after eighteen days. 
According to the International Study on Cerebral 
Vein and Dural Sinus Thrombosis (ISCVT) the 
patients with clinical condition such as altered 
consciousness, involvement of the straight sinus 
and the deep cerebral venous system have an 
increased risk of bad outcome (10). Despite the 
patient’s clinical condition which was indicative 
of poor outcome, her neurological and mental 

Figure 1. A) Sagittal T1 weighted midline MR image shows 
areas of abnormal increased signal intensity in superior 
sagittal sinus (black arrows), confluence of sinuses (white 
arrows), straight sinus (blue arrows), the Galen vein (red 
arrows) and internal cerebral vein (green arrow) suspicious 
of dural sinus and venous thrombosis; B) Axial T1 weighted 
MR image shows abnormal increased signal intensity in both 
transverse sinuses (black arrows); C, D) Maximum Intensity 
Projection (MIP) images from contrast- enhanced MRV 
show a lack of flow signals in superior sagittal (black 
line), inferior sagittal (red line), straight (blue line), both 
transverse (green lines) and  both sigmoid sinuses (yellow 
lines) (Željko Živanović, 2010)

Figure 2. MIP image from contrast- enhanced MRV repeated 
after 18 days (in the other MR centre) shows normal flow 
signals in superior sagittal (black arrows), inferior sagittal (red 
arrows), straight (blue arrows), both transverse (green arrows), 
both sigmoid sinuses (yellow arrows) and the Galen vein (pink 
arrow) suggesting recanalization (Željko Živanović, 2010)
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deficits improved completely, which correlated 
with recanalisation of the thrombosed vessels. 
This case illustrates the need for early diagnosis 
of CVT and early treatment with anticoagulation 
in order to achieve fast recanalization and favou-
rable outcome. 
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SAŽETAK

Kod dvadesetjednogodišnje žene, koja je kori-
stila oralne kontraceptivne preparate, pojavili su 
se simptomi u vidu glavobolje, mučnine i pos-
panosti. Narednog dana imala je generalizovani 
tonično-klonični epileptični napad, nakon čega 
se njeno neurološko stanje pogoršalo. Na CT i 
MRI pregledu detektovani su multipli moždani 
hematomi, a MR venografijom otkrivena je ma-
sivna tromboza moždanih vena i sinusa, uključu-
jući skoro sve veće duralne sinuse, Galenovu i 
unutrašnju moždanu venu. Nakon dvonedeljnog 
konzervativnog tretmana antikoagulantnom tera-
pijom, pacijentkinja se oporavila, a trombozirane 
moždane vene i sinusi u potpunosti su rekanali-
sani. Iako su kod pacijentkinje postojali klinički 
znaci koji ukazuju na loš ishod, ona se u potpu-
nosti oporavila, što je bilo u korelaciji s rekanali-
zacijom tromboziranih krvnih sudova.  

Ključne reči: tromboza moždanih venskih sinu-
sa, magnetna rezonantna venografija, rekanaliza-
cija, oralna kontraceptivna sredstva
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ABSTRACT 
It presents a case of a 39-year old woman with 
acute symptomatic occlusion of basilar artery 
proximal segment, which was manifested by se-
vere neurological symptomatology and deficits. 
The patient was treated conventionally (anticoa-
gulant, then antiplatelet agent therapy) with exce-
llent short-term and long-term outcome. In spite 
of serious acute neurological symptomatology of 
basilar artery occlusion,  proximal localization of 
the occlusion, fluctuating symptomatology flow, 
younger age and development of collateral circu-
lation can suggest a good outcome in conventio-
nally treated patients.
Key words: basilar artery, thrombosis, treatment 
outcome  

INTRODUCTION

Basilar artery is the most important artery of the 
posterior cerebral circulation. Symptomatic occ-
lusion of basilar artery (BAO) leads to various 
neurological symptoms and signs (1), depen-
ding on the mechanism of stroke emergence (2), 
occlusion localization (2-4) and development of 
collateral circulation (5,6). Prognosis of BAO is 
generally bad, but some patients survive with mi-
nor or no deficits (4,5,7,8). The conclusions on 
the outcome of conventionally  treated patients 
(non-trombolitic, anticoagulant and/or antiple-
telet agent therapy) with symptomatic BAO are 
based on a survey of individual cases or a small 
number of patients (6). 

This paper describes a patient with acute BAO 
and severe neurological symptomatology who 
was treated conventionally and with a very good 
outcome.

CASE REPORT

A 39-year old woman with mild hypercholeste-
rolemia, frequent headaches, smoking 10 ciga-
rettes a day, with no previous head or neck inju-
ries nor chiropractic treatments, was urgently 
hospitalized after she had fainted. Two days be-
fore the hospitalization she felt temporary pain 
in the right side of her neck and in her occiput. 
On the day of admission she fainted i.e. collap-
sed, and then threw up. An hour and a half later 
she fainted again, lasting for about 30 minutes, 
with heteroanamnestic description of periodi-
cal decerebrate spasms. At admission the state 
of consciousness corresponds to the locked-in 
syndrome, she was quadriplegic, with bilateral 
positive Babinski sign. With gradual recovery 
of conscience and limb movement during the 
first couple of hours, temporary horizontal and 
vertical nistagmus and dysarthria were registe-
red. On the third and fifth day of hospitalization 
neurological deterioration with severe right-si-
ded hemiparesis and dysarthria was observed, 
with gradual complete recovery during 12 and 
8 hours. On the twelfth day the patient reports 
concentric spread of perioral paresthesias, pare-
sthesia of all extremities, with the development 
of rather severe left-sided hemiparesis and dy-
sarthria, and narrower right rima oculi. Gradual 
recovery began the following day, but with dy-
zesthesia in the left forearm and mild dystaxia. 
Urgent computed tomography (CT) of brain and 
CT angiography of intracranial blood vessels at 
admission did not register any pathological fin-
dings. Laboratory tests proved mild hyperlipo-
proteinemia, while coagulation and immunolo-
gical disturbances were excluded. On the third 
day of treatment extracranial ultrasound (Color 
Doppler, CD) registered absence of flow in V2 
segment in the right vertebral artery, and high 
vascular resistance in the left one. Transcranial 
Doppler (TCD) of Willis circle suggests redistri-
bution of flow towards posterior cerebral circu-
lation. Magnetic Resonance Imaging of brain on 
the fourth day of treatment registered bilateral 
infarct in the pons (more to the left), infarct of 
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the right cerebellum hemisphere (Figure 1), and 
lacunar ischemia in basal ganglia and parietal 
subcortical on the left. Repeated electrocardio-
gram, cardiac ultrasonography and cardiac exa-
minations did not register pathological findings. 
CT angiography registered tortuosity of both 
internal carotid arteries of the neck in the form 
of kinking, with imagery of both vertebral arte-
ries (the right one being narrower). CD did not 
register hemodynamic disorder of extracranial 
segment of internal carotid arteries. Control bra-
in Magnetic Resonance Imaging and TCD were 
unchanged, repeated extracranial CD (16th day 
on admission) registered a flow in the right ver-
tebral artery with bilateral high resistance. Digi-
tal subtraction angiography (on the 30th day on 
admission) registered the condition after basilar 
artery proximal segment occlusion  with deve-
loped anterograde collateral circulation through 
cerebellar arteries (Figure 2). During her stay in 
hospital the patient was treated with low molecu-
lar weight heparin, with antilipemic, anxiolytic 
and occasional analgesic for headaches. Before 
and after discharge she was treated with peroral 
anticoagulant for six months, and after that anti-
platelet agent (clopidogrel). At discharge and at 
control examinations (after 1, 4 and 9 months) 
the only neurological deficit was dyzesthesia 
in the left forearm (Modified Rankin score 1), 
while a year after discharge neurological status 
was completely normal (Modified Rankin score 
0). Five months after the onset of the disease, 
basilar artery recanalization signs were registe-
red – CT angiography showed a slender basilar 
artery of uneven contours, narrowed, while TCD 
clearly registered the flow. 

Good functional outcome of occlusion of basilar 
artery was reported earlier in small series of pa-
tients, especially in the proximal third occlusion 
and with a developed collateral circulation (6,9), 
which is in accordance with our case. Our patient 
had the main predictors of possible good outcome 
in conventionally treated patients with occlusion 
of basilar artery, previously reported on a respec-
table number of patients (5) – younger age, limi-
ted seriousness of stroke and fluctuative sympto-
matology course with maximal deficit intensity in 
the disease break-out. Previously published fact 
on localization of BAO and occurrence of loc-
ked-in syndrome is the same as in our case. Unli-
ke the reported poor outcome (Modified Rankin 
score >3 or death) in the patient with locked-in 
syndrome (5), our patient had a good disease out-
come, both short-term and long-term. Only one 
case of late spontaneous recanalization of BAO 
after conservative treatment with heparin, similar 
to our case  has been found in the literature as 
reported by Oster and Aggarwal (10).
This case report is a contribution to the cogni-
tion that the predictors of possible good outco-
me in conventionally treated patients with acute 
symptomatic basilar artery occlusion include the 
occlusion localization in the proximal third, good 
development of collateral circulation, fluctua-
ting symptomatology course and younger age. If 
these indicators are present, transitory locked-in 
syndrome, as in our case, does not necessarily 
have to be a predictor of bad outcome.

Figure 1. Magnetic Resonance Imaging showed cerebral 
infarcts in pons and cerebellum after basilar artery occlusion 
(Department of Radiology, University Hospital Center Osijek, 2009)

Figure 2. Digital subtraction angiography showed basilar 
artery occlusion in the proximal third and developed col-
lateral circulation through cerebellar arteries (Department of 
Radiology, University Hospital Centre Zagreb, 2009)
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SAŽETAK

Prikazan je slučaj 39-godišnje žene s akutnom 
simptomatskom okluzijom proksimalnog se-

gmenta bazilarne arterije, koji se prezentirao 
teškom neurološkom simptomatologijom i de-
ficitima. Bolesnica je konvencionalno liječena 
(antikoagulantna, te potom antiagregacijska 
terapija) s izvrsnim kratkoročnim i dugoroč-
nim ishodom. Unatoč ozbiljnoj akutnoj neu-
rološkoj simptomatologiji okluzije bazilarne 
arterije, proksimalna lokalizacija okluzije, 
fluktuirajući tijek simptomatologije, mlađa 
dob i razvoj kolateralne cirkulacije, mogu 
upućivati na dobar ishod konvencionalno lije-
čenih bolesnika.
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ABSTRACT

Acute intermittent porphyria (AIP) is a rare au-
tosomal dominant disorder of heme biosynthe-
sis in liver due to deficiency of porphobilinogen 
deaminase enzyme. Clinically, AIP is dominated 
by a colicky type pain, which does not subside 
after taking usual analgesics. Additional frequent 
symptoms are vomiting, hypertension, peripheral 
neuropathy, seizures, depression, delirium and 
coma. This paper reported a case of a twenty-fi-
ve-year-old female patient, who had undergone a 
period of six days between the first presentation 
to the medical department and the diagnosis con-
firmation. It has accentuated possible mistakes in 
symptomatic therapy administration as well as 
dangers of a delayed diagnosis. 

Key words: intermittent porphyria, autosomal 
disorder, abdominal pain  
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INTRODUCTION
Differential diagnosis of acute abdominal pain in-
cludes acute attack of acute intermittent porphyria 
(AIP), a rare autosomal dominant disorder of heme 
biosynthesis, which is rarely thought of and where 
the application of a usual symptomatic therapy can 
cause exacerbation of the attacks and a delayed di-
agnosis can have a fatal outcome (1). 

CASE REPORT

It has reported a case of a twenty-five-year-old 
female patient, whose problems started after gra-
ss mowing on a hot sunny day, with sharp pain in 
extremities’ muscles. Soon thereafter she started 
to experience pain in upper abdomen, with appe-
tite loss, nausea, vomiting.   
After two days the patient had her first medical 
contact in the Emergency Medical Department, 
where unfortunately diagnostic workup of any 
kind was not performed - her symptoms were 
attributed to myalgia caused by a physical over-
load and she was recommended a therapy by 
acetylsalicylic acid. 
Two days later the patient was examined at the 
Emergency Room of the Department of Infectious 
Diseases. She was weak, dehydrated, subfebrile, 
had a high blood pressure and extremely painful 
abdomen, especially within epigastrium. After the 
diagnostic workup excluded any infectious disea-
se, with the initial results of routine laboratory tests 
(CBC, CRP, urine sediment, BUN, electrolytes, 
SGOT, SGPT, serum amylase) in normal values, 
and due to persistent abdominal pain despite the 
therapy involving ranitidine and parenteral rehy-
dration, the patient was referred to the internal 
medicine specialist. Since the pain persisted after 
the treatment with panthprazole, plain abdominal 
radiograph in the upright position was made, whe-
re aero-liquid level aborally from the lienal flexure 
was described, and the patient was hospitalized at 
the Surgery Department under suspicion of ileus. 
Although urgent irigoscopy and abdomen CT scan 
resulted in normal findings, the abdominal pain still 
persisted and laparotomy was indicated. During the 
preoperative workup the patient suffered type grand 
- mal seizures on two occasions and was transferred 
to the Neurology Department. She was tachycardic, 
hypertensive (210/120 mmHg), somnolent, but her 
neurological status was otherwise normal as well 
as her ocular fundus and liquor findings. CT brain 
scan pointed to a diffuse brain edema. She received 

symptomatic therapy with ranitidine, metoclopra-
mide and diazepam. The laboratory findings showed 
profound hyponatremia (116 mmol/L), high postic-
tal values of creatine kinase ( up to 125543). The 
abdominal pain persisted and the patient, despite 
the administration of antiedematous therapy with 
mannitol, was still somnolent.
On the sixth day the patient was transferred to the 
Department of Internal Medicine, where the attack 
of AIP was suspected for the first time. After the 
administration of a continuous infusion of 10% 
glucose and 3 % of NaC1 solution the patient, 
after only a few hours of therapy, had regained 
consciousness, the abdominal pain subsided, the 
blood pressure and heart rate were back to nor-
mal. The hyponatremia was gradually corrected 
(118- 132 -136 mmol/L) over the next few days. 
The analysis of porphyrin metabolite in 24-hour 
urine confirmed the diagnosis of AIP (5-aminole-
vulinic acid - ALA) of 1286 umol/dU (ref 0-57), 
porphobilinogen (PBG) of 886 umol/dU (ref <11), 
total porphyrins of  2350 (ref. < 315).
Prevalence of mutations that lead to AIP is low   - 1 
to 2 mutation carriers in 100 000 inhabitants, with 
an exception of the North European countries such 
as England, Ireland and Sweden, where it reaches 
the ratio of 1:10.000 inhabitants (2). As much as 
80% of mutation carriers are asymptomatic (latent 
porphyria) (3), while in others the disease appears 
in the form of acute attacks induced most com-
monly by fasting, alcohol abuse, overexposure to 
sun, premenstrual hormonal changes or by some 
drugs which can cause and/or worsen the acute 
episode of the disease (mostly by sulphonamides 
and barbiturates but many other chemical agents 
are capable of inducing an acute attack) (4).
Clinically, the acute episodes of AIP are charac-
terized by abdominal pain (present in 85-95% 
patients), nausea, vomiting, loss of appetite (43-
88%), tachycardia (85 %), hypertension (55%), 
fever (16%) as well as a great number of neu-
ropsychiatric symptoms (2). General convulsi-
ons appear in up to 20% of acute episodes of the 
disease (2). Motor neuropathy is very common, 
it attacks peripheral nerves and leads to a sym-
metrical weakness, mostly in upper extremities, 
but cranial nerves can also be attacked, mostly 
facial (VII) and vagus (X) nerve (5). Psychiatric 
disturbances include hysteria, anxiety, insomnia, 
apathy or depression, agitation, delirium, etc (6). 
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Although this condition is very rare in everyday 
clinical practice and despite the distinct variability 
of its clinical features, the triad of abdominal pain, 
tachycardia and neurological and/or psychiatric 
episodes must point to the diagnosis of AIP, espe-
cially in younger women, and in the presence of 
family history. The urine findings are also charac-
teristic - urine becomes darker after being exposed 
to sunlight up to dark red or even of brown color as 
a consequence of excretion of large quantities of 
porphyrin precursors. The diagnosis is confirmed 
by findings of high values of porphyrin in urine 
(ALA; PBG, total porphyrins) (7). The therapy 
consists of  removing the causes of AIP crisis if po-
ssible (for example, withdrawal of porphyrinogen 
drug therapy), symptomatic therapy of pain and 
other symptoms by drugs which are considered as 
safe, intake of high doses of glucose (20 gr/h) and 
in most difficult cases administration of hematin 
(3-4 mg/kg a day), mostly in the form of a haem 
arginate that by a negative feedback prevents the 
synthesis of ALA with a dramatic porphin produc-
tion decrease within a few hours only (8).
Non-recognized and inadequately treated (espe-
cially in the case of porphyrinogen drugs admini-
stration, such as metoclopramide and/or diaze-
pam) episodes of AIP can be complicated by the 
development of profound hyponatremia, which 
is in most cases the consequence of inadequate 
secretion of antidiuretic hormone (SIADH) (7). 
Hyponatremia itself can lead to brain edema and 
contributes to neurological symptoms develo-
pment, from seizures to fatal signs of the brain 
stem herniation (9,10). 
Therefore, AIP should always be included as a di-
fferential diagnostic possibility in cases of acute 
abdominal pain, especially when followed by ta-
chycardia, hypertension and/or neuropsychiatric 
symptomatology. The delayed diagnosis and ina-
dequate therapy can have fatal consequences in 
the condition which can be prevented or resolved 
simply and promptly.   
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SAŽETAK
Akutna intermitentna porfirija je rijedak, autoso-
mno dominantno nasljedan poremećaj biosinteze 
hema u jetri kao posljedica deficita enzima por-
fobilinogen deaminaze. Kliničkom slikom domi-
niraju abdominalne kolike koje ne popuštaju na 
uobičajenu analgetsku terapiju, što je često po-
praćeno povraćanjem, porastom arterijskog tla-
ka, perifernom neuropatijom, pojavom depresije, 
epileptičkih napadaja, delirija i kome. U ovom 
radu je prikazan slučaj 25-godišnje bolesnice kod 
koje je od prve prezentacije medicinskoj službi 
do postavljanja i potvrde dijagnoze prošlo šest 
dana. Naglašene su moguće greške prilikom pro-
pisivanja simptomatske terapije, kao i opasnosti 
odgođenog postavljanja dijagnoze.
Ključne riječi: intermitentna porfirija, autosom-
ska bolest, bol u abdomenu
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ABSTRACT

This case report describes a case of venous 
thrombosis in a young woman who had under-
gone tympanoplasty due to chronic otitis media. 
Other than that she was healthy. According to the 
anamnesis she stopped taking oral contraceptive 
pills (OCP) a month before the surgery. She did 
not receive thromboprophylaxis before the surge-
ry because it was estimated that there was a low 
risk for a thromboembolic incident. Several ho-
urs after the surgery she was still not responding 
properly to external stimulus and there was no 
verbal contact. An urgent computed tomography 
(CT) scan of head and neck revealed thrombosis 
of the left internal jugular vein. She was admi-
tted to the Intensive Care Unit (ICU) and heparin 
therapy started. After a few days she was fully 
recovered. Later it was confirmed that the patient 
had an inherited fibrinolysis disorder caused by 
plasminogen activator inhibitor 1 (PAI-1) gene 
polymorphism. Our opinion is that the unexpec-
ted thrombotic incident was a result of interacti-
on of multiple factors, including the venous stasis 
at the surgery site, decreased fibrinolysis ability, 
and the prothrombotic effect of OCP.

Key words: jugular vein thrombosis, risk fac-
tors, oral contraceptives, PAI-1 gene polymorp-
hism, otitis media

INTRODUCTION

Venous thrombosis (VT) is a multiple-cause di-
sease which can be developed under the influen-
ce of different inborn and acquired factors (1-7). 
The surgical procedure, trauma, immobilisation, 
malignancy and neurological disorders with pa-
ralysis are known as independent risk factors, 
while older age, obesity, and states with a higher 
level of exogenous or endogenous estrogens 
(pregnancy and puerperium, oral contracepti-
ves and hormone substitute treatment) are con-
sidered to be contributing risk factors for a VT 
event (1-4). Thrombosis is a possible side effect 
of oral contraceptives and hormone substitute 
treatments. Observational studies results show 
that the frequency of TE incidents is the highest 
within the first year of oral contraceptives (OC) 
and hormone replacement therapy (HRT) use, 
and that it presents in women, or users who were 
simultaneously exposed to additional, temporary 
or permanent risk factors (7). The development 
of thromboembolism can be prevented by admi-
nistration of thromboprophylaxsis, and therefore, 
the use of the appropriate prophylaxsis with all 
high risk patients is necessary. In everyday cli-
nical practice it is difficult to identify all patients 
exposed to a high risk of TE. 
This case report presents a female patient with a 
rare inherited fibrinolysis disorder, who develo-
ped an inner jugular vein thrombosis during tym-
panoplasty. Her oral contraceptive pills (OCP) 
use was known, while plasminogen activator 
inhibitor 1 (PAI-1) polymorphism as a result of 
decreased fibrinolytic ability was subsequently 
confirmed by laboratory screening.

CASE  REPORT

A 22-year-old female patient was scheduled for 
elective tympanoplasty due to chronic otitis me-
dia of her left ear. Other than that she was healthy. 
According to the anamnesis she stopped taking oral 
contraceptive pills a month before the surgery. 
The laboratory coagulation status before the sur-
gery was: PT (prothrombin time) 1.39 or 0.85 
INR, APTT (activated partial thromboplastin 
time) 30.5 seconds, and platelet count 204x109. 
She did not receive thromboprophylactic therapy 
before the surgery, because it was estimated that 
there is a low risk for thromboembolic incident 
due to her age, and expected short duration of the 
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procedure together with recommended disconti-
nuance of OCPs for a month before the surgery.
She was subjected to general anaesthesia and ati-
coantromastoidectomia with tympanoplasty of 
the left ear. The operation lasted for about 90 mi-
nutes. During the procedure non-invasive blood 
pressure (NIBP), electrocardiogram (EKG) and 
saturimetry (SpO 2) were all measured and all pa-
rameters were normal. 
Several hours after the surgery she was still not 
responding properly to external stimulus and the-
re was no correct verbal contact. She was Glas-
gow Coma Score (GCS) 13 at the time (8). She 
could open her eyes when called by name and 
could move extremities when asked, but had in-
coherent answers.
A neurologist was counselled and the patient 
underwent an urgent CT scan of head which re-
vealed oedema of the tissue surrounding the left 
temporal bone with subcutaneous emphysema of 
that region. Afterwards the contrast-enhanced CT 
scan was done with emphasis on the possible ce-
rebral venous thrombosis, and showed no filling 
of the transverse sinus and left jugular vein with 
mild cerebral oedema.
The patient was transferred to the Intensive Care 
Unit for anticoagulation treatment and consci-
ousness observation. At that time she was GCS 
10. Her right pupil was slightly dilated with mild 
egsophtalmus. Ocular fundus of the left eye showed 
dilated and deformed veins which also indicated 
elevation of the retroocular venous pressure. 
Unfractionated heparin was given in a dosage of 
1000 i.u. per hour continuously during the first 
and the second day, and was later adjusted accor-
ding to APTT. 
Antioedematous therapy was also introduced, so 
she received 80 g of manitol in the first 24 hours, 
as well as 5000 mL of intravenous fluids, and me-
tamizol as analgesic. The second day of her ICU 
stay, oral anticoagulation therapy with warfarin 
was started in a dosage of 3 mg, and was later 
adjusted according to PT laboratory findings.
Diuresis, body temperature, oxygen saturation, 
pulse, EKG and NIBP were closely monitored as 
well as coagulation status during the ICU stay (pla-
telet count, APTT, fibrinogen and PT) (Table1).
D-dimmers on the first day were 110 ng/L, and 
on the 6th day 88 ng/L.

On the 5th day she was discharged from the ICU, 
and transferred to the otorhynolaryngology ward. 
She left hospital fully recovered on the 9th day 
after the surgery.
Further laboratory coagulation tests were made. 
Antithrombin III, protein C global, cardiolipin an-
tibody screen and homocistein were normal, but 
LAC (lupus anticoagulant) was 1.53 R and PAI 
was 5.4. KIU/L and were both elevated. About 2.5 
months after the incident warfarin was replaced 
with acetylsalicylic acid in a dosage of 100 mg 
daily. Molecular diagnosis of hereditary throm-
bophiliac factors confirmed a 4G/5G polymorphi-
sm of the type 1 plasminogen activator inhibitor. 
Other thrombophiliac factors, including Factor V 
Leiden 1691 mutation, Factor II Prothrombin G 
20210A mutation and methylenetetrahydrofolate 
reductase (MTHFR) 677 C/T were normal.
Cerebral venous sinuses and internal jugular vein 
are rarely thrombosis sites, and if thrombosis 
does develop in most cases it is connected to a 
tissue trauma or an infection (9,10). When not re-
lated to a trauma or an infection, thrombotic inci-
dents within this region are seen in thrombophilic 
patients, who are usually prone to spontaneous 
thrombosis at unusual sites (7,12,13).
While searching for the cause of the unexpected 
thrombotic incident with this patient, we evalua-
ted possible contributing risk factors, including 
venous stasis during surgery under general anae-
sthesia, possible hidden septic focal point in the 
middle ear, recent OCP use, as well as factors 
which indicate a native thrombophilia presence.
Since cerebral venous sinuses and internal jugu-
lar vein thrombosis can develop as an otogenic 
complication related to an acute or active chro-
nic infection of the middle ear, the possibility of 
septic or infected thrombosis development was 
first considered (9,10). We are of the opinion that 
the probability of this patient developing a septic 
otogenic complication is relatively small, beca-
use the surgery took place after the infection su-
bsided and the microbiological results came back 
negative, while during the surgical exploration 
no local infection signs were observed.

1st day 2nd day 3rd day 4th day 5th day 6th day
APTT 0.83† 1.23‡ 1.34 1.17 1.54
PT 1.4 INR 2.41 INR 2.72 INR 1.62 INR 4.15 INR

Table 1. Laboratory coagulation status throughout the 
hospital stay*

*APTT, Activated Partial Thromboplastin Time; PT, Prothrombin 
Time; †after the heparin 1.75; ‡later 1.53
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The thrombosis manifestation near the surge-
ry site indicates a possible influence of the sur-
gically induced long term venous stasis as an 
independent temporary thrombogenic factor. 
Thromboprophylaxsis was not applied with this 
patient, due to the generally accepted opinion 
that small surgical procedures like tympanopla-
sty are related to a low risk for venous thrombo-
sis development. The need for a dry surgical field 
additionally justified avoiding the application of 
antithrombotic drugs (1-4).
However, in this case it was not considered that 
even small surgical procedures, given that they 
were performed under general anaesthesia and 
lasted over 60 minutes, can contribute to a mo-
derate risk increase for thrombosis development 
(1-4). There was no data of a separately consi-
dered thromboprophylaxsis application problem 
during surgical procedures in ORL.
Medical records taken from her personal and fa-
mily anamnesis did not indicate any other risk 
factors for VTE.
The data on recent OCP use were not considered 
to be of clinical importance at the beginning, due 
to the fact that the patient had stopped hormonal 
treatment four weeks before the surgery (11).
However, an unexpected thrombotic incident in a 
young and healthy woman, which was a former 
OCP user, made us consider the possibility of a 
prolonged thrombogenic effect caused by hormo-
nal therapy.
Exogenous hormones have minimal effect on co-
agulation in healthy women without additional 
risk factors (11). Thrombotic incidents, in OC 
and hormone replacement therapy users, have 
always been precipitated by simultaneous pre-
sence of other temporary or permanent thrombo-
genic factors (7,11). According to the literature, 
TE incidence is the highest during the first year 
of OC and HRT use, without a tendency to an 
increase during chronic use. It is generally consi-
dered that the thrombogenic effect of exogenous 
hormones is completely reversible and limited 
exclusively to the use period, and that it is lost 
when the drug use stops (11). The recommended 
clearance interval for most combined OC trea-
tments is 4 weeks.       
The thrombogenic effect of a hormonal treatment 
can additionally be enhanced in women with na-
tive or acquired thrombophilia (7, 8, 11-13).

Thrombophilic patients can have intensified coa-
gulant synthesis, possible deficit, decreased sensi-
tivity to natural coagulation inhibitors, or a decrea-
sed fibrinolytic plasma potential (6,7,11- 12).
Depending on the characteristics of an inherited 
disorder, the cumulative risk of TE, developed by 
an interaction of OC and hereditary factors, can 
be higher several times than the sum total of indi-
vidual risks. The risk of a thrombotic incident is 
3 to 8 times higher in women with prothrombotic 
mutations (prothrombin, factor V Leiden), and if 
they are simultaneously OC users, then the risk 
increases 16 - 30 times (7, 11-13).
Molecular evaluation of hereditary thrombophilic 
factors confirmed PAI-1 polymorphism (genotype 
4G/5G) with this patient. It has been shown that 
this polymorphism is associated with elevated 
plasma PAI levels in several groups of patients 
(after myocardial infarction, non-insulin depen-
dent diabetes mellitus, deep vein thrombosis, and 
cerebrovascular disease). Elevation of PAI-1 ac-
tivity is also described with pregnancy compli-
cations, in malignancies, sepsis, trauma, surgery, 
and other inflammatory reactions. (14,15).
We are of the opinion that the cumulative risk in 
our patient is a combination of the native fibrino-
lytic system disorder, the thrombogenic effect of 
OC, and the venous stasis during the surgery under 
general anaesthesia. This takes our patient from a 
low risk category for thrombosis development to a 
moderate or even a high risk category.
In these circumstances the application of preope-
rative thromboprophylaxis was justified, but due 
to the lack of information about particular throm-
bogenic factors and cumulative VTE risk, it was 
not applied, after all. 
On the other hand, the delicacy of the procedure 
and microscopic surgery with difficult visualisa-
tion of the operating field demands a “perfect ha-
emostasis” and the denial of the anticoagulation 
prophylaxis. This is still a conflicting area.
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Tromboza unutarnje jugularne vene na-
kon timpanoplastike, uzrokovana interak-
cijom oralnih kontraceptiva i hereditarne 
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SAŽETAK

Prikazan je slučaj venske tromboze kod mla-
de žene koja je bila podvrgnuta timpanoplastici 
zbog kronične upale srednjeg uha. Anamnestički 
se doznaje da je inače bila zdrava, te da je pre-
stala  uzimati oralne kontraceptive mjesec dana 
prije operacije. Nije dobila tromboprofilaksu 
prije operacije jer je procijenjeno da je rizik za 
tromboembolijski incident nizak. Budući da se 
nije probudila nekoliko sati nakon operacije, hit-
no se upućuje na kompjutoriziranu tomografiju 
kojom je otkrivena tromboza unutarnje jugular-
ne vene. Bolesnica je primljena u jedinicu inten-
zivnog liječenja, te je započeta terapija hepari-
nom. Nekoliko dana nakon terapije potpuno se 
oporavila. Naknadno je otkriveno da pacijentica 
ima nasljedni poremećaj fibrinolize uzrokovan 
genskim polimorfizmom inhibitora aktivacije 
plazminogena 1 (PAI-1). Naše je mišljenje da je 
neočekivani tromboembolijski događaj rezultat 
međudjelovanja više čimbenika, uključujući ven-
ski zastoj na mjestu operacije, smanjenu sposob-
nost fibrinolize, te protrombotički učinak oralnih 
kontraceptiva.

Ključne riječi: unutarnja jugularna vena, čim-
benici rizika, oralni kontraceptivi, PAI-1 genski 
polimorfizam, upala srednjeg uha
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ABSTRACT

Patients who have undergone gastrectomy have a 
higher incidence of osteoporosis. We are presen-
ting a patient with postgastrectomy osteoporosis 
who had been treated with multiple medications, 
including bisphosphonates, calcitriol and calci-
um, but with unsatisfactory results, low quality of 
life and a high risk of further fractures. However, 
after a treatment with teriparatide, a recombinant 
form of endogenous parathyroid hormone, the 
patient’s bone mineral density increased conside-
rably, with a substantial improvement of mobility 
and general condition. Since there do not seem 
to be specific any guidelines or recommendati-
ons for treating osteoporosis in postgastrectomy 
patients, our report may be very relevant for cli-
nicians.

Key words:  gastrectomy, osteoporosis, bone mi-
neral density, teriparatide

INTRODUCTION

A number of studies demonstrate that there is a 
higher incidence of osteoporosis in patients who 
have undergone gastrectomy for various reasons 
(1-3). Bone mineral density (BMD) is associated 
with the age and sex of patients (frequent in the 
aged and female patients), but not with the type 
of gastrectomy (1). A study by Lim et al. showed 
a high prevalence of osteoporosis and a high ver-

tebral bone deformity rate in patients with gastric 
adenocarcinoma, regardless of duration after ga-
strectomy or operation type (3). The exact pat-
hogenesis and the mechanisms that lead to po-
stgastrectomy bone disease are not completely 
understood. It seems that total gastrectomy may 
impair calcium absorption and lead to reduced 
serum calcium and 25-(OH)-vitamin D, as well 
as to increased parathyroid hormone and 1,25-
(OH)2-vitamin D levels, but this was demonstra-
ted primarily on animal models (4). A possible 
pathogenetic scenario is that reduced serum cal-
cium levels activate counter-regulatory mechani-
sms, resulting in calcium mobilization from the 
bone, but it is difficult to exclude other factors 
such as reduced food intake, changed food pre-
ferences, milk intolerance, reduced sun exposure 
and others (4). Hence, more research is necessary 
to elucidate these complex disruptions.
Teriparatide is a recombinant form of endogeno-
us parathyroid hormone (PTH) with a sequence 
which is equivalent to the N-terminal portion of 
the human hormone (5). This fragment exerts the 
same biological effects as the full-length human 
PTH, including stimulation of osteoblast functi-
on, increase in gastrointestinal calcium absorption 
and increase in renal tubular reabsorption of cal-
cium (5). Although chronically elevated PTH de-
pletes bone stores (such as in hyperparathyroidi-
sm), intermittent exposure to lower doses of PTH 
(as occurs with one daily dosing of teriparatide) 
will activate osteoblasts more than osteoclasts 
and result in increased BMD. Generalized bone 
remodelling is stimulated, but there is a net favo-
ring of new bone formation (5,6). Teriparatide is 
thus an example of a new strategy of osteoporosis 
treatment compared to older medications – buil-
ding new stronger bones instead of simply inhibi-
ting bone turnover. Even more interesting for our 
case, it seems that oral bisphosphonates, such as 
alendronate, have a somewhat weakened effect in 
patients with postgastrectomy osteoporosis (7). 
Therefore, teriparatide might be an effective cho-
ice in treatment of this subgroup of osteoporosis 
patients, but it appears there are no studies inve-
stigating or confirming this possible advantage.
Although the use of gastrectomies to treat gastric 
ulcers has decreased, there has been an increase 
in gastrectomies performed to treat gastric can-
cer, the incidence of which has risen dramatically 
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over the last decades (8). Postgastrectomy osteo-
porosis obviously remains a significant problem 
and can considerably affect the quality of life of 
patients successfully treated for gastric cancer 
and other illnesses. Our case report is an example 
that dramatic improvements can be accomplished 
in such patients, with the rational choice of mo-
dern osteoporosis medication.

CASE REPORT

The female patient was presented at the age of 
55, who had gastrectomy performed to remove 
adenocarcinoma from her stomach when she was 
41. The patient began menopause at the age of 50, 
and received hormone replacement therapy trea-
tment for four years. Four years after the gastrec-
tomy the patient fell on ice and fractured both fo-
rearms. Three years following the menopause the 
patient fractured her spine and left foot. X-rays 
confirmed osteoporosis. Following orthopedic 
examination for pain involved with spinal fractu-
re, the patient was referred to the endocrinology 
clinic. The patient underwent dual-energy X-ray 
absortiometry (DXA) of the spine: BMD 0.628 
g/cm2, T score -3.8, which is a 40% reduction as 
compared to young healthy population, Z score 
-2.7, which is a 32% reduction based on age/same 
age group and hip: BMD 0.338 g/cm2, Tscore of 
5.0, which was a 64% reduction as compared to 
young healthy population, Z score  of 4.3, which 
was a 61% reduction with respect to age. Initial 
laboratory analysis showed decreased serum cal-

cium levels, normal phosphate levels, and normal 
urinary calcium concentration. The patient was 
recommended antiresorptive therapy: risedronate 
actonel 35 tablets, calcitriol rocaltrol pills 2x0.25 
μg, 500 mg calcium supplements and foods rich 
in calcium with exercise. Risedronate was dis-
continued due to adverse effects in the form of 
severe nausea, vomiting and worsening of the 
patient’s general wellbeing. It was substituted 
with alendronate fosamax T, which also caused 
substantial nausea, but the patient continued to 
take this medication for one year. However, there 
was no change in bone mineral density following 
this period of treatment.
Additional analysis was performed to rule out 
other secondary causes of osteoporosis. Basic la-
boratory findings pointed to microcytic anemia, 
other tests were normal. Tumor markers (CA 
15-3, CA 125, CA 19-9, alpha-fetoprotein (AFP), 
carcinoembryonic antigen (CEA), CA 72-4, CA 
242), electrophoresis and immunoelectrophoresis 
of serum, heart and lung X-ray, ultrasound of the 
abdomen and transvaginal pelvic ultrasound were 
normal. Results of endocrine levels (LH, FSH, 
E2, SHBG, PRL, HGH, TSH, FT3, FT4, ACTH, 
cortisol and cortisol in the urine of 24) pointed to 
menopause without other findings. The values of 
calcium and phosphate in serum and 24h urine 
ionized calcium, 25 (OH) vitamin D, parathyro-
id hormone (PTH), markers of bone formation: 
osteocalcin and bone alkaline phosphatise (BAP) 
and bone resorption marker beta crosslaps were 

Region Area 
(cm2)

BMC 
(g)

BMD 
(g/cm2)

T-
score

PR 
(%)

Z-
score

AM 
(%)

L1 12.69 8.21 0.634 -2.6 69 -1.7 77
L2 13.16 8.08 0.614 -3.8 60 -2.7 67
L3 14.44 8.61 0.596 -4.4 55 -3.3 62
L4 12.74 8.58 0.673 -4.0 60 -2.9 68
total 
lumbar 
spine

53.29 33.48 0.628 -3.8 60 -2.7 68

left hip-
neck 5.91 1.72 0.291 -5.0 34 -4.0 40

left hip-
troch 9.99 3.06 0.306 -3.9 44 -3.2 48

left hip-
inter 17.87 6.62 0.371 -4.7 34 -4.3 36

left hip 
total 33.77 11.40 0.338 -5.0 36 -4.3 39

Ward’s 1.12 0.22 0.195 -4.6 27 -2.9 37

Table 1A. Dual-emission X-ray absorptiometry results before 
treatment with teriparatide

BMC, bone mineral content; BMD, bone mineral density; PR, peak 
reference; AM, age matched; L, lumbar vertebrae

Region Area 
(cm2)

BMC 
(g)

BMD 
(g/cm2)

T-
score

PR  
(%)

Z-
score

AM 
(%)

L1 14.16 10.99 0.776 -1.4 84 -0.2 97
L2 15.70 11.70 0.745 -2.6 72 -1.3 84
L3 17.83 13.19 0.740 -3.1 68 -1.8 79
L4 17.04 13.56 0.796 -2.9 71 -1.5 83
total 
lumbar 
spine

64.74 49.44 0.764 -2.6 73 -1.2 85

left hip-
neck 2.90 1.20 0.415 -3.9 49 -2.7 58

left hip-
troch 9.00 2.62 0.291 -4.1 41 -3.2 47

left hip-
inter 22.28 9.88 0.443 -4.2 40 -3.6 44

left hip 
total 34.18 13.70 0.401 -4.4 43 -3.6 48

Ward’s 0.19 0.03 0.164 -4.9 22 -3.0 32

Table 1B. Dual-emission X-ray absorptiometry results after 
treatment with teriparatide

BMC, bone mineral content; BMD, bone mineral density; PR, Peak 
reference; AM, Age matched; L, lumbar vertebrae
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normal, whereas bone resorption marker piri-
links D was significantly elevated (13.25 nMPD/
mMc). On the X-ray images of the thoracic spine 
a mild form of scoliosis of the thoracolumbar spi-
ne was described with resultant torsional compo-
nent carcasses lumbar spine and the adjustment 
of physiological kyphosis with transition in the 
thoracic segment of spinal lordosis. Other X-rays 
revealed multiple pathologic fractures of the ei-
ghth and ninth rib at the frontal right side, and 
the third and fourth cervical vertebra which was 
confirmed by clinical and radiological examinati-
on, as well as by bone scintigraphy. As in patients 
at increased risk of further fractures, after being 
reviewed by a hematologist and after parenteral 
iron compensation the patient was recommended 
teriparatide Forteo 20 micrograms subcutaneo-
usly with vitamin D3 4 drops, 500 mg calcium 
supplements to control calciuria, calcium-rich 
foods and exercise. Three months after the the-
rapy initiation the patient was in a significantly 
better general condition and mobility, the value 
of calcium and phosphate in serum and 24h urine 
ionized calcium, 25 (OH) vitamin D, PTH, were 
normal, while markers of bone building and bre-
akdown (osteocalcin, BAP, pirilinks D and beta 
crosslaps) were mildly elevated, basic laboratory 
tests were normal with less severe anemia. The 
patient was recommended the continued therapy. 
The patient tolerated the therapy well, and is re-
gularly controlled in the endocrine clinic.
After 24 months of therapy the patient underwent 
DXA of the spine: BMD 0.764 g/cm2, T score  of 
2.6, which was a 27% reduction with respect to 
a young healthy population, Z score of 1.2, whi-
ch was a 15% reduction based on age/same age 
group and hip (BMD 0.401 g/cm2, Tscore  of 4.4, 
which was a 57% reduction with respect to a yo-
ung healthy population, Z score of 3.6, which 
was a 52% reduction with respect to age. After 
two years of teriparatide therapy markers of bone 
remodeling were elevated – both the markers for 
bone formation and for bone breakdown were 
elevated, more dominantly the bone formation 
marker, whereas PTH, ionized calcium, serum 
calcium and phosphate and 24 hour urinary calci-
um levels were normal.
In three months we are planning to repeat the 
markers of bone turnover (osteocalcin, BAP, piri-
links D and beta crosslaps) values of calcium and 

phosphate in serum and urine of 24 h, 25(OH) 
vitamin D, and continuation of treatment will be 
based on the findings.
This case report represents a valuable example 
of the potential importance of teriparatide in the 
treatment of postagastrectomy osteoporosis. Al-
though our patient had been treated with multiple 
medications previously, including bisphosphona-
tes (risedronate and alendronate), calcitriol and 
calcium, her condition was unsatisfactory, with 
a high risk of further fractures. The treatment 
with risedronate actonel 35 tablets caused nausea 
and abdominal pain and had to be discontinued. 
Alendronate fosamax T was introduced as a re-
placement, after which the patient had adverse 
reactions as well, but nevertheless continued to 
take the medication for one year, without a chan-
ge in bone mineral density. After the introduction 
of teriparatide, however, the results were not only 
visible, but impressive. The patient’s BMD incre-
ased considerably, with substantial improvements 
in mobility and general condition. Tables 1a. and 
1b. show detailed results of Dual-emission X-ray 
absorptiometry results before and after the trea-
tment with teriparatide, respectively. Improve-
ments were especially visible in the lumbar spine 
region, where the T-score changed from -3.8 to 
-2.6, and the Z-score from -2.7 to -1.2.
Although there were significant clinical data lin-
king gastrectomy with osteoporosis, as stated 
earlier, it should be mentioned that there some re-
sults do not show such a connection. A prospecti-
ve Swedish study by Liedman et al. found normal 
blood levels of vitamin D, calcium, and phospha-
te (as well as normal food intake of phosphate, 
calcium, magnesium, and vitamin D) in patients 
5 years after total gastrectomy and bone mineral 
density was similar to that of a control population 
(9). There can be many hypothetical explanations 
for this deviation in comparison to other studi-
es, perhaps including nutritional or geographic 
specificities of the particular patient population 
studied, but interestingly – another study in the 
same area found a link between partial gastrec-
tomy and osteoporosis and vertebral fractures 
(10). More studies would be obviously useful for 
a more precise risk assessment, but many clinical 
experiences, such as our own, demonstrate that 
osteoporosis in postgatsrectomy patients can be a 
significant and difficult problem.

Case report
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Since the available data on postgastrectomy oste-
oporosis and its treatment are scarce, we emp-
hasize the need for further investigations on this 
topic. Specific guidelines or recommendations 
for treating osteoporosis in postgastrectomy pa-
tients are not available. Randomized controlled 
trials that would test the efficacy of teriparatide in 
postgastrectomy osteoporotic patients, as well as 
trials that would analyze the difference between 
teriparatide results and effects of other drugs in 
this specific subgroup of osteoporosis patients are 
necessary. Because of the difficulty of obtaining 
sufficiently large samples of postgastrectomy pa-
tients, this is probably not a simple task, and by 
that time our report can be a useful reference and 
piece of information for clinicians. 
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SAŽETAK 

U pacijenata koji su bili podvrgnuti gastrektomiji 
postoji povećana incidencija osteoporoze. U radu 
je predstavljena pacijentica s postgastrektomij-
skom osteoporozom koja je bila liječena s neko-
liko lijekova, uključujući bisfosfonate, kalcitriol 
i kalcij, ali s nezadovoljavajućim rezultatima, te 
niskom kvalitetom života i visokim rizikom za 
daljnje prijelome. Međutim, nakon terapije teri-
paratidom, rekombinantnim oblikom endogenog 
paratireoidnog hormona, mineralna gustoća kosti 
je drastično porasla, uz znatno poboljšanje po-
kretljivosti i općeg stanja. Budući da se čini kako 
nema specifičnih smjernica ili preporuka za lije-
čenje osteoporoze u pacijenata koji su bili podvr-
gnuti gastrektomiji, naš prikaz slučaja mogao bi 
biti vrlo relevantan za kliničare.

Ključne riječi: gastrektomija, osteoporoza, mi-
neralna gustoća kosti, teriparatid
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ABSTRACT

Cervical spondylotic myelopathy is a disease of 
high variability and its progressive form leads to 
severe disability. This paper reports on a case of 
a 31-year-old woman with whiplash neck injury 
sustained at the age of 11, and subsequent neck 
pain and numbness of arms. Slow progression 
of symptoms led to tetraparesis, and C3C4 disc 
herniation along with cervical myelopathy were 
revealed at the age of 26. Previously, she started 
a treatment for hypothyroidism. She underwent 
anterior cervical discectomy and fusion. Two ad-
ditional operative treatments were done during 
the next two years due to lack of clinical impro-
vement. Because of chronic pain the number of 
medications and the number of symptoms have 
gradually increased. We emphasize the problem 
of long-term treatment for chronic non-malignant 
pain and therapeutic dilemma in situations of ina-
dequate analgesia.

Key words: chronic pain, cervical myelopathy, 
side effects of drugs, polypharmacotherapy

INTRODUCTION

Cervical spondylotic myelopathy belongs to the 
spectrum of degenerative disorders of the cervi-
cal spine including neck pain syndrome, radicu-
lopathy, and myelopathy whose signs and symp-
toms often overlap. The clinical picture ranges 
from minimal neurological dysfunction with 
mild symptoms over a long period to acute severe 
deterioration in a relatively short period of dise-
ase (1). Operative management is beneficial for 
most patients with moderate to severe myelopa-

thy (2). Chronic pain syndrome occurs as part of 
the clinical picture and its treatment is complex 
and difficult, with significant psychological and 
functional impairments influencing the quality of 
life (3, 4). 

CASE REPORT

We are reporting a case of a 31-year-old woman 
having sustained whiplash injury of the cervical 
spine at the age of 11 with residual neck pain and 
numbness of the arms. At the age of 26 she had a 
progression of neck pain, arms weakness and dif-
ficulty in ambulation. Examinations revealed cer-
vical myelopathy and C3C4 intervertebral disc 
herniation. Previously she was diagnosed with 
Hashimoto’s thyroiditis and hypothyroidism and 
began levothyroxine substitution treatment. Du-
ring the next two years she had three operative 
procedures and underwent inpatient rehabilitati-
on following each surgery. She was treated in ge-
neral hospital, three clinical hospitals including 
pain clinic and our rehabilitation hospital (Table 
1). The first operative procedure was performed 
with anterior C3C4 microdiscectomy and verte-
brosynthesis. Postoperatively there was no im-
provement in neurological deficits, and pain was 
persistent. Therefore, nine months later she un-
derwent extraction of alenthesis, C3-C4 micro-
discectomy and decompression of cervical spine. 
Further failure in control of the pain indicated the 
third operative treatment sixteen months later.
Although the neurological findings of tetrapare-
sis during the entire treatment were unchanged, 
the number of symptoms was constantly incre-
asing as was the number of drugs, probably as a 
consequences of the same drugs (Table 1).  Psyc-
hological examination showed that the patient 
was mildly depressed and had hypovigile atten-
tion, diminished tenacity, cognitive deterioration 
and anxiety. Minnesota Multiphasic Personality 
Inventory - version 201 (MMPI-201) revealed 
elevated scores on Sc-Hs (schizophrenia-hypoc-
hondriasis), Hy (hysteria) and Pt (psychastenia). 
Operative treatment failed to preserve function 
and to reduce pain. The repeated surgical trea-
tments had probably contributed most to the state 
of chronic pain. During the three-year period of 
treating patient’s neurological findings of tetrapa-
resis had not changed, and for the new symptoms 
that appeared during treatment, like dizziness, 
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diplopia and syncope no organic diagnosis was 
found - presumably they appeared as consequen-
ce of pharmacotherapy. 
Pharmacotherapy was based on the presumed ae-
tiology of pain (neuropathic + nociceptive) and 
included analgesics, non-steroidal anti-inflam-
matory drugs, anxiolytics, antidepressants, anti-

epileptics and opioids. Unfortunately, pharmaco-
terapeutic treatment had not resolved the problem 
of chronic pain. The number of the symptoms 
and the number of applied drugs increased pro-
portionally during the observed period. Most of 
these symptoms might be expected as side ef-
fects of the same drugs (Table 2). For example, 
dizziness could be a side-effect of  diazepam, 
carbamazepime, pregabaline, gabapentine, bac-
lofene or fentanyl. We tried to reduce the number 
of medications and their dosage but any attempt 
to taper off the medication resulted in increasing 
pain and anxiety and imperative request to revert 
to the preceding treatment.
To avoid such a disappointing scenario in the tre-
atment of chronic non-cancer pain it is necessary 
to define goals of the therapy before the intro-
duction of any medication. This should remove 
unrealistic expectations (such as total relief of 
pain), set realistic goals and reach an agreement 
with the patient on shared goals of the treatment: 
a reduction of pain when possible, improved fun-
ctioning and capacity for work (be it professional 
or recreational activities), improving satisfaction 
or quality of life or decreasing suffering. It is also 
necessary to give the patient pain-related and 
drug-related information. Patient education im-
proves compliance, too. In our case, the patient’s 
expectation included the improved functioning 
and a total relief of pain. 
There was no initial patient-physician agreement 
about goals of pharmacotherapy and the patient 
could not accept the failure of the surgical trea-
tment. Thus, every new drug was welcome to the 
patient and she refused the request for restricti-
on of medication. Although her pain had obvio-
us nocioceptive and neuropathic component her 
psychological scores contributed to her behavi-
our also due to so many drugs taken at the same 
time. In one period she underwent to the com-
bination of baclofen, sertaline and pregabaline 
with three opioids (tramadol, oxicodone and bu-
prenorphine). She felt very bad with the present 
symptoms that could be associated with cumula-
tive side-effects of several of these drugs. For a 
long-term usage the opioids are the most dange-
rous drugs, not only because of possible addicti-
on, but also because of endocrine dysfunctions, 
development of opioid-induced hyperalgesia and 
opioid neurotoxicity (3). It needs to be noted 

Operative 
procedures, 
rehabilitation

Pharmacotherapy Symptoms

Surgery - October 2006: Microdiscectomia C3-C4 via anterior                                             
Vertebrosynthesis C3-C4 cum cage Cervios chronOS 6mm
Rehabilitation 
March 2007

levothyroxine 50 µg, 
ibuprofen 400 mg 

tetraparesis
neck and low back pain

Surgery - July 2007: Extractio alenthesis C3-C4,  Microdiscec-
tomia et decompressio C3-C4,  Vertebrosynthesis cum akograft et 
ACP Zephir C3-C4 
Rehabilitation
September 
2007

levothyroxine 50µg
carbamazepine 3x200 
mg baclofen 3x10mg 
piroxicam 20mg
tramadol + paracetamol 
3x 2 (37,5/325mg)
diazepam a 5mg 0,0,1
ranitidine  2x 150 mg 

tetraparesis
headache
fatigue
back stiffness 

February 2008 – control MRI - no signs of demyelinating disease, 
confirmed cervical myelopathy  
Rehabilitation
May  2008

levothyroxine 50µg 
baclofen 3x25mg
Neurobion F 2x1
sertaline tbl 1x1
tramadol + paracetamol 
3x 2 (37,5/325mg)
alprazolam 0,5 mg 3x1

tetraparesis
intensive  fatigue 
whole body weakness
headache  
dizziness
intensive unpleasant 
body sensation
dysthimia

Surgery - November 2008: – Extractio alenthesis C3-C4,  Decom-
pressio canalis spinalis cum micro-resectionem spondylophyteos 
C3-C4 sin.,  Vertebrosynthesis sin C3-C4 (spongiosis)   
February 2009: advised baclofen pump - patient refused 
Rehabilitation
April 2009

levothyroxine 50µg
baclofen 3x25mg
neurobion forte 2x1tbl
sertaline tbl a 50mg 
1x1 
tramadol + paracetamol 
3x2 (37,5/325mg)
oxicodone 3x10mg
gabapentine  3x 300mg
buprenorphine 70µg 
/72 h 
pantoprazolum 20 mg 

tetraparesis
neck and low back pain
rush
fatigue
dizziness
headache
diplopia
syncopes
psychomotoric 
slowness
diffuse edema of whole 
body

November 2009 – examination because of loss of consciousness: 
brain MRI normal, cervical spine MRI: osteohondrosys C3-C7, 
lumbosacral spine MRI: disc herniation  L4L5
Rehabilitation
March 2010

levothyroxine 75µg 
pregabaline 2x300mg
baclofen 3x 25 mg
fentanyl  100µg /72 h 
esomeprazol 2x20 mg 
ginko biloba 120 mg 
diazepam 2mg, 2mg, 
5 mg
fexofenadinum a 180 
mg 
oxicodone 10mg pp 
tramadol+paracetamol 
pp 

tetraparesis
whole body pain
diffuse edema
fatigue
attacks of weakness 
temporary rush
several loss of conscio-
usness with injuring 
headache
dizziness
anxiety
diplopia

Table 1. History of treatment: operative procedures, rehabili-
tation, pharmacotherapy and symptoms
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that the leading indication for opioids in chronic 
non-malignant pain is improvement of function 
(3, 4). Furthermore, opioids prescribed on trial 
basis and their usage require a constant monito-
ring of patients and review of the treatment (5). 
It can be continued, discontinued or modified 
depending on actual symptoms. (5). In the time 
of starting opioids therapy we should create the 
exit strategy. In this case we had common failure 
criteria for opioids, including lack of significant 
pain reduction, lack of functional improvement 
and bothersome side effects (5,6), but we were 
not able to modify medical therapy and improve 
compliance. We suggested psychiatric treatment, 
but the patient refused it. The fact is that there 
is no pain clinic with multidisciplinary team and 
a possibility of inpatient treatment. The problem 
of long-term treatment for severe chronic non-
cancer pain and the use of opioids emphasizes a 
requirement for proper patient selection, proper 
patient assessment, compliance monitoring and 
reassessment of analgesia, routine daily activiti-
es, adverse effects and aberrant drug-related be-
haviour (5, 6).
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Symptom  as possible drug side effect
Drug fatigue weakness dizziness sedation ataxia confusion oedema pruritus constipation nausea, vomiting rush headache
diazepam + + + +
carbamazepine + + + +
gabapentine + + + + + +
pregabaline + + + + +
tramadol + + + + + + + +
buprenorfine + + + +
fentanyl + + + + + + +
oksicodone + + + +
baclofen + + +
sertaline + +
esomeprazol + + + +

Table 2. Patient’s existing symptoms that could be side effects of using drugs* 

*each drug has some other side effects in addition to those quoted here; for example: fentanyl’s side effects could be excessive sweating, fatigue, 
nausea, vomiting, constipation, dry mouth, weakness, confusion, headache, loss of appetite, diarrhea, dizziness, nervousness, hallucinations, 
breathing problems, rush; sertaline side effects could be nausea, insomnia, and diarrhoea, but they are not the only ones).
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liječenju kronične boli kod cervikalne 
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Pahić
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SAŽETAK 

Cervikalna spondilotička mijelopatija je bolest 
velike kliničke raznolikosti, a njen progresivni 
oblik dovodi do teškog invaliditeta. Prikazujemo 
31-godišnju ženu koja je doživjela   trzajnu oz-
ljedu vrata u dobi od 11 godina, a posljedično se 
razvila bol u vratu sa trnjenjem ruku. Sporo na-
predovanje simptoma dovelo je do tetrapareze, 
a u dobi od 26 godina dijagnosticirana je her-
nija diska C3C4 sa cervikalnom mijelopatijom. 
Prethodno joj je započeto liječenje hipotireoze. 
Operativno je učinjena prednja cervikalna dis-
cektomija i fuzija kralježaka. Obzirom na izosta-
nak kliničkog poboljšanja i stalne bolove tijekom 
iduće dvije godine učinjena su još dvije operacije. 
Zbog stalnih bolova postupno se povećavao broj 
lijekove kojima je liječena, ali i broj simptoma 
od kojih je patila. Ističemo problem dugotrajnog 
liječenja kronične nemaligne boli i terapijske di-
leme u situacijama neadekvatne analgezije.

Ključne riječi: kronična bol, cervikalna mijelo-
patija, nuspojave lijekova, polifarmakoterapija.
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Organisms of the genus Acinetobacter are ubiqu-
itous and widely distributed in soil and water (1). 
Most clinically significant isolates belong to the 
‘Acinetobacter baumannii complex’ (A. bauma-
nnii and close relatives genomic species 3 and 
13TU) and biology researchers located species A. 
baumannii highly adapted to hospital environment 
(1). Consequently, the origin of infections caused 
by A. baumannii is always in hospital settings. 
These bacteria has the remarkable ability to sur-
vive and spread in the hospital environment (en-
capsulated strains survive for more than 4 months 
on PVC, ceramics, rubber and steel) and rapidly 
acquire resistance determinants to a wide range of 
antibacterial agents as well as possibility to bio-
film formation by pili chaperone-usher secretion 
system (1, 2). Until the 1970s, most isolates were 
susceptible to a wide range of antibiotics. The 
emergence in resistance trends arises in ability 
to ‘switch’ its genomic structure, combined with 
variable gene expression and presence of mobile 
elements, which probably explains the unmatched 
speed at which A. baumannii can respond to se-
lection pressure from antimicrobial agents (1). 
In Croatia the collection of regional antibiotic 
resistance data has been organized through the 
Croatian Committee for Antibiotic Resistance 
Surveillance at the Public Health Collegium of 
the Croatian Academy of Medical Sciences sin-
ce 1996. During the 15 years of continuous work 
the members of the Committee provided a rich 
source of information on resistance patterns in 
different regions of the country (3). An increase 

of resistance in carbapenems (imipenem, merope-
nem) as antibiotics of widest activity is worrying. 
At Split University Hospital, the first carbapenem 
(meropenem) resistant strain of A. baumannii was 
isolated in 2002 from urine sample at the Inten-
sive Care Unit (4). Over the period of seven ye-
ars carbapenem resistance in clinical isolates of 
A. baumannii at Split University Hospital did not 
exceed 30 % for meropenem and 10 % for imipe-
nem. Molecular characterization of reduced sus-
ceptibility to carbapenems in more than a hundred 
non repetitive patient isolates of A. baumannii co-
llected between 2002 and 2007 at Split Univer-
sity Hospital confirmed the presence of insertion 
sequence ISAba1 upstream of bla OXA 51/69 like gene 
in majority strains (4,5). Isolates from Split Uni-
versity Hospital contained the newer OXA-107 
enzyme, closely related to OXA-69, with an ami-
no-acid change at position 167 that replaces leu-
cine with valine, and described in A. baumannii 
isolates only from Poland and Slovenia (6). 
In the beginning of 2009, a 51 year-old female 
was transferred to the ICU of Split University 
Hospital, Croatia, following brain surgery at the 
General Hospital of Mostar, Bosnia and Herzego-
vina (7). During the hospitalization in the General 
Hospital of Mostar, Acinetobacter spp. resistant to 
all tested antibiotics was isolated from a bronchial 
aspirate. Following the transfer of the patient to 
Neurosurgery ICU of Split University Hospital, 
multidrug-resistant Acinetobacter baumannii was 
isolated from bronchial lavage, blood culture and 
cerebrospinal fluid. The antimicrobial testing by 
E-tests (AB Biodisk, Solna, Sweden) confirmed 
susceptibility to ampicillin/sulbaktam (MIC 1μg/
ml ) and colistin (MIC 0,5 μg/ml) and by disc-
diffusion and broth microdilution resistance to 
imipenem (MIC 64 μg/ml), meropenem (128 μg/
ml), amikacin (64 μg/ml), gentamicin (64 μg/ml), 
ceftazidime (256 μg/ml), cefepime (128 μg/ml), 
ciprofloxacin (32 μg/ml), piperacillin/tazobactam 
(128 μg/ml) and ceftriaxone (256 μg/ml) accor-
ding to the Clinical and Laboratory Standards In-
stitute recommendations (7). During the next 12 
months more than 50 similar isolates of A. bau-
mannii were obtained from different departments 
and ICUs at Split University Hospital. All collec-
ted isolates were identified by  ATB 32GN and Vi-
tek 2 systems (bioMerieux, Marcy l’ Etoile, Fran-
cuska). Pulsed-field gel electrophoresis (PFGE) 
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confirmed identity with origin isolate and empha-
sized dissemination of a new clone during 2009 
inside Split University Hospital (7). Molecular in-
vestigation for presence of genes encoding carba-
penem resistance was detected by multiplex PCR 
and confirmed the presence of OXA-90 gene (a 
variant of OXA-51/66), gene encoding OXA-72 
(a variant of OXA-40 like family), and VIM-type 
gene cassette for metallo-enzyme (7, 8). Recently 
published data cited the first report of OXA-72 in 
Southeast Europe (7). The new clone of A. bau-
mannii, so called „Mostar clone“, has become 
dominant at Split University Hospital and gives 
rise to an increase in carbapenem resistance (me-
ropenem 52%, imipenem 50 %) as compared with 
the previous years according data of the Croatian 
Academy of Medical Sciences for 2009 (3).

According to bibliographic database, first re-
port of OXA-72 in Southeast Europe represents 
also the first published data about molecular 
basis of carbapenem resistance in the clinical 
isolate A. baumannii originated from Bosnia 
and Herzegovina (7). The presence of multire-
sistant hospital pathogen is a common problem 
for neighboring countries, particularly in inter-
national patient transfers. Antibiotic resistance 
surveillance and purpose of following multire-
sistant hospital isolates represent the basis of 
national guidelines for the implementation of 
control measures in order to prevent inter and 
intrahospital dissemination.
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