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SUMMARY

Introduction: Intracranial aneurysms are one of the major causes of the neurosurgical 
morbidity and mortality. Each new therapeutic method, in relation to the standard 
one, generates high medical costs, as a rule. There have not been estimate of costs 
of treatment of intracranial aneurysms in Serbia.
Objective: The aim of this study was to compare direct medical costs of clipping the 
neck of the aneurysm in relation to the new neuroradiological technique based on 
fi lling the aneurysmal sack with platinum coils and/or stenting the neck of the aneu-
rysm.
Methods: In a study approved by the Ethics committee of the Belgrade School of Medi-
cine, we retrospectively measured the direct costs of treatment of bleeding and non-
bleeding aneurysms at the Clinic of Neurosurgery, Clinical Centre of Serbia (CCS) in 
2010. The study included a total of 300 patients divided in two groups: 1) study group 
included 99 patients with embolized aneurysms and 2) control group included 201 
patients who were operated on by classical neurosurgical technique. Direct medical 
costs were calculated by the methodology of the State Health Care Insurance Fund. 
Analysis of results was performed using a software package SPSS.
Results: Endovascular treatment was associated with 3% of adverse eff ects, lower 
mortality (2% vs. 2.9%), signifi cantly shorter length of hospital stay (Z = - 8.566; p < 
0.01), longer duration of anesthesia (226.7 to 195.2 minutes) and signifi cantly higher 
costs (Z = - 12.475;       p < 0.01) compared to neurosurgical treatment. A signifi cant 
diff erence in costs was determined mainly by the price of embolization material, 
328,169 RSD per patient (3,111€), and the number of resolved aneurysms (more than 
one, when the multiple aneurysms were treated).
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INTRODUCTION

Th e development of neurosurgery, neurology, 
and neuroradiology techniques has contribut-
ed to the quality of interventional neuroradio-
logical procedures (INRP). Neuroradiological 
techniques include: computerized tomography 
(CT), CT angiography (CTA), magnetic reso-
nance imaging (MRI) and magnetic resonance 
angiography (MRA).
 INRP includes: preoperative intravas-
cular embolization of hypervascular tumors of 
skull base, head and neck (angiomas, glomus, 
and meningeomas), spinal and paraspinal 
tumors and treatment of aneurysms, arterio-
venous malformations (AVM), arteriovenous 
dural fi stulas (dAVF) – cranial and spinal. In 
the multidisciplinary treatment of diseases, 
anesthesia – as a key factor of clinical support 
– enabled the performance of diagnostic and 
therapeutic INRP [1, 2].
 Clinical Centre of Serbia (CCS) is the 
largest health facility of tertiary level of care 
in Serbia. At the Clinic of Neurosurgery, the 
Section for interventional and invasive neuro-
radiology has been conducted more than 500 
INRP during past decade [3]. Th e method has 
been also applied in Military Medical Acad-
emy and Clinical Centers of Kragujevac, Nis 
and Novi Sad. Amongst all INRPs, since 2007, 
aneurysm embolization is oft en  the most ac-
complished [3].
 According to the statistical data, ce-
rebral aneurysms may be expected in 5% of 
the population, and 1 – 2 % among them will 
have their aneurysm ruptured with a dramatic 
clinical picture and consequences [4, 5, and 6]. 
Today it has been assumed that endovascular 
treatment, compared to neurosurgical treat-
ment, is better, more modern and less aggres-
sive therapy, associated with low rate of com-
plications, lower mortality, shorter length of 
hospitalization and lower costs of treatment. 
From the point of lower costs neurosurgical 
therapy is preferred over the neuroradiological 
procedures, and as a rule, newer, more sophis-
ticated methods are more expensive than the 
standard ones, but the quality of life of patients 

with aneurysmal SAH is better aft er emboliza-
tion [7, 8, 9, and 10].
 Th e incidence of subarachnoid hem-
orrhage (SAH) aft er rupture of cerebral aneu-
rysm is 10 – 14 per 100,000 inhabitants – for 
one-year period. It is estimated that during 
the life span, 15 – 20 % of all aneurysms will 
be ruptured. Th e results show that SAH is the 
cause of death in 30 % of younger patients 
(mean age 52), in the fi rst 24 hours. Aneurys-
mal re-bleeding, in the next 4 weeks, without 
treatment, may be expected in 25 – 30 % of all 
patients [4]. Th e mortality rate is 3% for an-
eurysms embolized aft er acute bleeding. It is 
lower than in untreated acute bleeding aneu-
rysms [11].
 Under the conditions of market 
economy, each new treatment method has 
been verifi ed in relation to the previous stan-
dard one, testing its utility for the society and 
availability for patients. Will the new method 
replace the previous one depends on the health 
policy makers, their determination, readiness 
and the limits of resources? Th ere are pub-
lished economic studies dealing with direct 
medical costs of the INRP, but in Serbia there 
were not done before. Economic evaluations of 
the total cost of illness include direct medical 
costs: preclinical, diagnostic, therapeutic (em-
bolization or neurosurgical costs) and of reha-
bilitation, but ignore personnel costs (salaries 
of doctors and nurses), the costs of treating 
complications, re-interventions, control exam-
inations (CT, DSA, MRA) and consumption of 
medications. Indirect costs to society, resulting 
from the loss of working contribution, during 
and aft er treatment (disability, retirement, or 
a lethal outcome), rarely or never have been 
calculated. Th e eff ectiveness of therapy and ef-
fectiveness of procedures (utility) is measured 
by extending the life span. Adjusted years of 
life, in relation to quality (quality-adjusted life-
years – QALY), has been the most commonly 
used measure of the useful eff ect of therapy 
(cost utility analysis – CUA). Contemporary 
endovascular treatment of aneurysms was in-
troduced in 1991 (platinum coil) and, since 
1995, has increasingly been applied in Euro-
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Conclusion: The procedural costs of embolization technique are high, as opposed to 
small number of hospital days. The readiness of the State Health Care Insurance Fund 
to pay for the costs of embolization should be approved following cost-utility analysis 
of both modalities, for the longer period of time.
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pean Union countries [12].
 At the Clinic of Neurosurgery clip-
ping of the aneurysmal neck was the single 
therapeutical method available until 1985, but 
since 2006 increasingly more patients have 
been treated with endovascular treatment of 
aneurysms – particularly the complex inoper-
able aneurysms. Today, there have been two 
trained teams who exert embolization in the 
neuroradiological section of the Clinic of neu-
rosurgery.
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and non-bleeding aneurysms at the Clinic of 
Neurosurgery in the CCS. Th e study included 
a total of 300 patients divided in two groups: 
1) study group included 99 patients with em-
bolized aneurysms, and 2) control group in-
cluded 201 patients who were operated on by 
classical neurosurgical technique. Direct med-
ical costs were calculated by the methodology 
of the State Health Care Insurance Fund. Both 
procedures were performed under general 
endotracheal anesthesia (GETA). Th e time of 
anesthesia registered in anesthesia protocols 
represents the period of time during that the 
anesthesiologist is responsible for the patient’s 
vital functions in the angiography theatre. 
Anesthesia during the intervention includes: 
introduction, maintaining of anesthesia and 
emergence from anesthesia. Neuroradiologi-
cal and surgical time mean the time from the 
puncture of an artery (mostly right femoral ar-
tery), or surgical incision, until defi nite hemo-
stasis of the puncture place or the last stitch of 
the scalp. Radiological protocols, among other 
data, record the amount of exposition to radia-
tion, during INRP, what is signifi cant in terms 
of radiation exposure of patient and the team 
performing the intervention. 
 Analysis of results was performed us-
ing a commercial soft ware package SPSS.

RESULTS

Th ere have been more female patients, mean 
age 54.02 ± 10.74 y/o, than male ones, mean 
age 49.02 ± 12.34, and it has been proven sta-
tistically signifi cant (p < 0.01) by T-test.
 Clinical variables of patients in the 
study are shown in Table 1.
 From the point of diagnosis, therapy 

Table 2. The duration of anes-
thesia and the length of hos-
pitalization (mean ± standard 
deviation)

Table 1. Clinical variables of 
patients in the study
*Arteria carotis interna
**Arteria cerebri media
***Intensive Care Unit 

Variable

N of 
patients 

(%) 
Investigated 

group

N of 
patients 

(%) 
Control 
group

ASA 
Hunt-Hess scale

II – III
I – IV

II – III
I – IV

Localization of 
aneurysm

ACI* 
(48%)

ACM** 
(42%)

Unruptured 
aneurysms

11 
(11%)

30 
(14%)

Lethal outcome in 
ICU***

2 
(2%)

6 
(3%)

Variable Investigated group Control group Statistical signifi cance

Length of intervention
(Minutes) 226.72 ± 85.34 195.22 ± 48.87 < 0.0001

Length of hospitalization 
(patient days) 10.84 ± 7.42 19.41 ± 9.44 < 0.01

OBJECTIVE

Th e main objective of this study was to com-
pare the relationship of direct medical costs be-
tween aneurysmal neck clipping and the INRP, 
i.e. embolization with coils and/or stents.

METHODS

In the academic, retrospective, non-commer-
cial study, approved by the Ethics committee of 
the Faculty of Medicine, University of Belgrade 
– the document number 470/IV7, we mea-
sured the direct costs of treatment of bleeding 

Variable Investigated group 
n = 201

Control group 
n = 201

Statistical 
signifi cance

Direct costs RSD 1,245,331 ± 621,468.44 351,176.80 ± 174,281.80 p < 0.01

Direct costs € 12,001.65 ± 5,852.02 3,328.71 ± 1,651.97 p < 0.01

Table 3. The average values of 
direct costs in RSD and €
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and prognosis, patients of both groups were 
comparable for anesthetic risk (ASA) and the 
clinical grading of subarachnoid hemorrhage 
(Hunt-Hess modifi ed scale). Th e localization 
of aneurysms, 48 % ACI in the study group, 
and 42% ACM in the control group, showed 
a signifi cant diff erence, in accordance with 
generally accepted areas of indication. Th ere 
were 14% of acute bleeding aneurysms, re-
solved by neurosurgical treatment, and 11% 
were resolved by endovascular interventions. 
Th e complications during the endovascular 
procedure were presented in 14% of patients 
(spasm, ischemia, aneurysmal rupture), and 
amongst them 3% were more severe (throm-
bosis, dissection of aneurysm) and produced 
remaining neurological defi cit. We have no 
relevant information about complications left  
behind the clipping of the neck of aneurysms. 
In the postoperative time, at the Intensive Care 
Unit, the mortality was 2 % (n = 2) for the in-
vestigated group, and 2.9 % (n = 6) for control 
group.
 Forasmuch as there is a diff erence in 
the length of procedure between anesthetic 
and surgical protocols. In Table 2, the data 
were presented. and calculated from the an-
esthetic protocols and the number of patient 
days in the disease history. 
 Th ere has been diff erence in the du-
ration of INRP in relation to the neurosurgical 
intervention, and it has been proven statisti-
cally signifi cant (p < 0.0001) by T-test.
 Mann-Whitney test demonstrated 
that there was a statistically signifi cant diff er-
ence in the number of patient days in favor 
of the control group, where hospitalization 
was longer by almost 9 days (Z = - 8.566, p < 
0.01).
 Single price of neurosurgical ser-
vice was 20,810.82 RSD, and the price of clip 
14,800 RSD [12]. Average cost of standard 
therapy (Table 3.) was: 298,521.00 RSD Medi-
ana (range: 140,062.00 to 1,032,234 RSD), but 
the cost of general anesthesia was not counted. 
Th e average cost of general anesthesia was 
20,123.29 RSD.
 Single price of neuroradiological 
service, for the socially insured patient, was 
56,088.40 RSD   (n = 69), and 3,000 € for for-
eign citizens (n = 30) [13]. Th e total invoiced 
value of the material for embolization was: 
71,643,481.31 RSD (n = 69), and 28, 394, 952, 
35 RSD (n = 30), or 100,038,433.66 RSD (n = 
99) in total. For the group of embolized pa-
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tients, the average cost of the procedure, where 
the cost of general anesthesia wasn’t includ-
ed, has been: Median – 1,146,523.00 (range: 
194,059.00 to 3,854,595.00) RSD. Cost of gen-
eral anesthesia was 35,277.58 RSD.
 Mann-Whitney test demonstrated 
that there was a statistically signifi cant diff er-
ence in the cost of the intervention, in RSD, 
between two groups of patients. Z = - 12,348; p 
< 0.01.
 Average costs for the standard group 
were 3,328.71 ± 1,651.97 €, Median: 2,830 € 
(1,328 € minimum value; 9,784 € maximum 
value).
 Average costs for the study group 
were 12,001.65 ± 5,852.02 €, or Median: 11,680 
€ (range: 1,840 – 36,536 €).
 Mann-Whitney test demonstrated 
that there was a statistically signifi cant diff er-
ence in costs between the two groups of pa-
tients, in €: Z = - 12.475, p < 0.01.

DISCUSSION

Anthropological variables of the patients agree 
with other studies where the conclusion pos-
tulated that females get aneurysmal SAH more 
oft en than male, middle-aged patients [5. 14]. 
Patients in both groups were 2 – 5 years older 
than patients in these studies, in our opinion 
according to the better standard of life which 
postpone the onset of fi rst SAH.
 When an aneurysm is diagnosed, by 
digital subtraction angiography (DSA), the 
anatomical characteristics of it have to be as-
sessed and a decision is made of the modality 
of treatment. In the case of acute aneurysm, 
urgent therapeutic decision has to be made, 
because the time is an important factor, given 
the tendency of cerebral arteries vasospasm, 
increased blood coagulation and further com-
plications. In our study, acute aneurysms were 
resolved more oft en by neurosurgical treatment 
(14 % vs. 11 %), in relation to embolization, 
which has been explained by the defi ciency of 
embolization material (stent, coil), regarding 
the restricted and small health budget.
 Endovascular treatment was associ-
ated with nearly 3% of adverse complications, 
lower mortality (2 % vs. 2.9 %), shorter length 
of hospital stay, for more than 8 days (10.84 
vs. 19.41) and longer duration of anesthesia 
(226.72 vs. 195.22 minutes). Th e data on mor-
tality and diff erence in length of hospital stay 
(8.5 days) are consistent with other studies 
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from European Union countries, in spite of the 
fact that the average number of hospital days is 
smaller (4.5 vs. 7.4 days; and 3.4 vs. 10.5 days) 
[12, 16, 17].
 Costs of single service associated 
with the INRP are higher for the socially in-
sured patient, more than 2.5 times in relation 
to the neurosurgical treatment (20,810.82 RSD 
vs. 56,088.40 RSD). Th e cost is even less favor-
able for foreign citizens with health insurance. 
Embolization material participated 88% in 
total costs. Average, direct costs of aneurysm 
embolization were 1,245,331 RSD (12,002 €) 
vs. 351,177 RSD (3,329 €) for neurosurgical 
treatment. A statistically signifi cant diff erence 
was determined mainly by the price of embo-
lization material, approximately 328,169 RSD 
(3,111 €) per patient, and the number of re-
solved aneurysms (more than one, when the 
multiple aneurysms were treated). Costs of 
neurosurgical treatment generally were in-
creased by the cost of treatment in ICU and 
the number of hospital days. Other studies ap-
proximately indicate the same expenditure of 
funds [17, 18].
 If the cost of general endotracheal an-
esthesia (GETA) would have been calculated, 
the total cost of endovascular treatment would 
be increased by further 3%, and neurosurgical 
treatment by 20%, in accordance to a greater 
number of GETA (99 vs. 201). According to 
a study in CCS and our previous studies, the 
cost of GETA increase costs by 10 – 20 % [19, 
20, 21].
 Multicenter study comparing coil-
ing and clipping of aneurysmal neck, on 2,143 
patients, demonstrated that endovascular 
procedure was better in terms of preventing 
re-bleeding aft er aneurysmal rupture, with 
signifi cantly lower morbidity and mortality in 
relation to the surgical approach [22]. Feasibil-
ity study of preventive embolization of unrup-
tured aneurysms made the conclusion that for 
the 50 y/o patients, treatment of aneurysms 
was cost eff ective regarding both modalities, 
for all simulations of rupture ranging from 0.3 
– 5 % per year [6]. Regarding the 70 y/o pa-
tients, the embolization was not cost-eff ective 
if the simulated frequency of aneurysmal rup-
ture was less than 1% for male patients, and ≤ 
0.5 % for females, per year. Th e risk of forma-
tion of new aneurysms had no corresponding 
eff ect on the study.
 Our current analysis demonstrated 
that the direct costs of the treatment of bleed-
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ing and non-bleeding aneurysms, resolved by 
endovascular procedure, were larger in rela-
tion to the standard neurosurgical procedure 
– for the period of hospitalization.
 In the economic assessment, the 
question  whether the embolization is more 
useful, in relation to neurosurgical treatment, 
if the same amount of resources would be 
spent? Th e eff ectiveness of both modalities of 
treatment has to be demonstrated by the saved 
years of life, and that would help us in assess-
ing the cost-eff ectiveness, which we intend to 
do in our next study. Endovascular treatment 
is being developing faster than neurosurgical 
treatment of cerebral aneurysms. Assessment 
of endovascular treatment effi  ciency is based 
on the relative utility and cost-eff ectiveness.

CONCLUSION

Endovascular therapy, compared to neuro-
surgical treatment, has been associated with 
lower morbidity, mortality and higher price 
of embolization material, for all ruptured and 
unruptured aneurysms. High procedural costs 
stand opposite to fewer hospital days. Endo-
vascular treatment, as an alternative to neu-
rosurgical treatment, should be off ered to all 
patients as a viable therapeutic option, given 
specially the treatment of unruptured aneu-
rysms of posterior cerebral circulation. Which 
strategy would be selected depends on aneu-
rysmal location, its size, relationship of fundus 
and neck, as well as by the age of patients, their 
comorbidity, and the technical characteristics 
of available embolization material. Th e readi-
ness of State Health Care Insurance Fund to 
bear the costs of new INRP should be con-
fi rmed by the new feasibility study (CUA) of 
both modalities, for the multi-year period. 

REFERENCES

1. Majstorovic BM, Kastratovic DA, Vucovic DS, Mi-
lakovic BD, Milicic BR.  Operating Cost Analysis of 
Anesthesia: Activity Based Costing (ABC analysis). 
Srp Arh Cel Lek 2011; 139(7-8): 501 – 8.

2. Majstorović BM, Prstojević B, Milaković B. 
Anesteziološki aspekt dijagnostičkih i interventnih 
neuroradioloških procedura u Kliničkom centru Sr-
bije. Anestezija i intenzivna terapija. 2009;32(1): 
19-32.

3. Prstojevic B, Samardzic M, Antunovic V, Grujicic 
D, Milosevic S, Vukasinovic I. Single-center experi-
ence in endovascular treatment of intracranial an-
eurysms. Neuroradiology 2009; 51(1): P4: 90.



277

4. Samardzic M, Grujicic D, Prstojevic B. Sponta-
neous intracranial bleeding. In: Samardzic M, Ed. 
Emergencies in neurosurgery. Beograd, I.P. Obelez-
ja; 2010.

5. Maud A, Lakshminarayan K, Suri MF, Vazguez G, 
Lanzino G, Qureshi A. Cost-eff ectiveness analysis 
of endovascular versus neurosurgical treatment 
for ruptured intracranial aneurysms in the United 
States. J Neurosurg 2009; 110(5): 880 – 6.

6. Greving JP, Rinkel GJ, Buskens E, Algra A. Cost-
eff ectiveness of preventive treatment of intracra-
nial aneurysms: new data and uncertainties. Neu-
rology 2009; 73(4): 258 – 65.

7. Wolstenholme J, Rivero-Arias O, Gray A, et al. 
Treatmant Pathways, Resource Use, and Cost of 
Endovascular Coiling Versus Surgical Clipping After 
SAH. Stroke 2008; 39: 111 – 9.

8. Higashida RT, Lahue BJ, Torbey MT, Hopkings LN, 
Leip E, Hanley DF. Treatment of unruptured intrac-
ranial aneurysms: a nationwide assessment of ef-
fectiveness. AJNR Am J Neuroradiol 2007; 28(1): 
146 – 51.

9. Varma MK, Price K, Jayakrishnan V, Manickam B, 
Kessell G. Anaesthetic considerations for interven-
tational neuroradiology. BJA 2007; 99(1): 75 – 85.

10. Labalette C, Houdart E, David S, et al. Embo-
lization of intracranial aneurysms: reimbursement 
and perspectives [Article in French]. J Radiol 2010; 
91: 895 – 900.

11. Hoh BL, Chi YY, Lawson MF, Mocco J, Barker FG 
2nd. Length of stay and total hospital charges of 
clipping versus coiling for ruptured and un-ruptured 
adult cerebral aneurysms in the Nationwide Inpa-
tient Sample database 2002 to 2006. Stroke 2010; 
41(2): 337 – 42. 

12. Hoh BL, Chi YY, Lawson MF, Mocco J, Barker 
FG 2nd. The eff ect of coiling versus clipping of 
ruptured and un-ruptured cerebral aneurysms on 
length of stay, hospital cost, hospital reimburse-
ment, and surgeon reimbursement at the University 
of Florida. Neurosurgery 2009; 64(4): 614 – 9; dis-
cussion 619 – 21.

13. Decision on common criteria and standards for 
determining the price of medical services. Offi  cial 
Gazette of the Republic of Serbia 3/91.

14. Ballet AC, Guerin J, Berge J, Taboulet F, Martin 
S, Philip V. Neurosurgical and endovascular treat-
ment of intracranial aneurysms: a cost analysis of 
two diff erent strategies at the University Hospital 
of Borde [Article in French]. Neurochirurgie 2002; 
48(5): 419 – 25.

15. Vinuela F, Duckwiler G, Mawad M. Guglielmi 
detachable coil embilisation of acute intracranial 
aneurysm: perioperative anatomical and clinical 
outcome in 403 patients. J Neurosurgy 1997; 86: 
475 – 82.

16. Wakhloo AK, Deleo MJ, Brown MM. Advances in 

www.hophonline.org

Interventional Neuroradiology. Stroke 2009; 40(5): 
305 – 12.

17. Halkes PH, Wermer MJ, Rinkel GJ, Buskens E. 
Direct costs of surgical clipping and endovascular 
coiling of unruptured aneurysms. Cerebrovascular 
Dis 2006; 22(1): 40 – 5.

18. TA for Capacity Building for Tertiary Care Ser-
vices Republic of Serbia. A project funded by the 
Europen Union. Beograd, Ministry of Health of the 
Republic of Serbia; European Investment Bank/Sof-
reco; 2006.

19. Majstorovic BM, Simic S, Milakovic BD, Vucovic 
DS, Aleksic VV . Descriptive Analysis of Work and 
Trends in Anesthesiology from 2005 to 2006: Quanti-
tative and Qualitative Aspects of Eff ects and Evalu-
ation of Anaesthesia. Srp Arh Cel Lek 2010; 138(9-
10): 624 – 31. 

20. Majstorović BM. Anaesthesiological consider-
ations for new intervention neuroradiology proce-
dures. XI Serbian Congress and balkan Symposium 
of the anesthesiologist and intezivists, 7-10 October 
2010. Serbian Medical Society, the Medical Council 
of Serbia decision No: 1153-02-1697/2010-02 Ab-
stract book. Beograd, ISBN 978-86-6061-016-6.

21. Majstorović BM, Vučović DS, Milaković BD, Mik-
ov MM, Mijajlovic MS, MarkovicSZ, Kastratović DA. 
The Analysis of Direct Costs in Anesthesia. Journal 
of Pharmacy Research. 2011;4(10):3520-24.(www; 
pronline.info)

22. Molynex AJ, Kerr RS, Zu LM, Clarke M, Sneade 
M, Yarnold JA. International subarahnoid aneurysm 
trial (ISAT) Collaborative group. International suba-
rahnoid aneurysm trial (ISAT) of neurosurgical clip-
ping versus endovascular coiling in 2,143 patients 
with ruptured intracranial aneurysm, a randomised 
comparision of eff ects on survival, dependency, sei-
zures, reebleeding, subgroups, an aneurysm occlu-
sion. Lancet 2005; 366(9488): 809 – 17.

Majstorović BM et al: New Interventional Neuroradiological Procedures in Serbia – The Direct Costs of 
Classical Neurosurgical Intervention in Relation to the Endovascular Treatment of Intracranial Aneurysms



Hospital Pharmacology. 2015; 2(2):272-278

278 Volume 2 • Number 2 • May 2015 • HOPH

Direktni troškovi klasične neurohirurške 
intervencije u odnosu na endovaskularni tretman 
intrakranijalnih aneurizmi
 
Branislava M. Majstorović1, Svetlana B. Milošević-Medenica2, Branko D. Milaković1,3 
Tamara S. Naumović3,4

A
1 Centar za anesteziologiju i reanimatologiju, Klinički Centar Srbije, Beogrd, Srbija 
2 Centar za radiologiju i magnetnu rezonancu, Klinički Centar Srbije, Beograd, Srbija 
3 Medicinski fakultet Univerziteta u Beogradu, Beograd, Srbija
4 Institut za medicinsku statistiku i informatiku, Beograd, Srbija.
 
KRATAK SADRŽAJ

Uvod: Intrakranijalne aneurizme su uzrok velikog morbiditeta i mortaliteta. Svaka 
nova metoda, u odnosu na standardnu, po pravilu generiše visoke medicinske troškove. 
Do sada nije bilo procene troškova lečenja intrakranijalnih aneurizmi u Srbiji.
Cij rada: Cilj istraživanja je bio da se uporedi odnos direktnih medicinskih troškova 
klipsovanja vrata aneurizme u odnosu na novu neuroradiološku tehniku embolizacije 
aneurizme koilom i/ili stentom.
Metod: Retrospektivno, u nekomercijalnoj studiji, izmerili smo direktne troškove 
lečenja krvarećih i nekrvarećih aneurizmi u Klinici za Neurohirurgiju Kliničkog cen-
tra Srbije (KCS), tokom 2010 godine. U istraživanje je uključeno ukupno 300 bole-
snika, podeljenih u dve grupe: 1) ispitivanu grupu, u koju je svrstano 99 bolesnika 
sa embolisanom aneurizmom, i 2) kontrolnu grupu, u kojoj je 201 bolesnik, operisani 
klasičnom neurohirurškom tehnikom. Direktni troškovi lečenja su računati iz perspek-
tive Republičkog fonda za zdravstveno osiguranje (RFZO). Obrada rezultata vršena je 
pomoću komercijalnog, statističkog programskog paketa SPSS.
Rezultati: Endovaskularni tretman bio je povezan sa 3% neželjenih efekata, manjim 
mortalitetom (2 % prema 2.9 %), statistički značajno kraćom dužinom bolničkog bo-
ravka (Z = - 8.566, p < 0.01), dužim trajanjem anestezije (226.7 prema 195.2 minuta) i 
statistički značajno većim troškovima (Z = -12.475, p < 0.01) u odnosu na neurohirurški 
tretman. Statistički značajna razlika uglavnom je određena cenom embolizacionog 
materijala, 328,169 RSD (3,111 €) i brojem rešenih aneurizmi (više od jedne, kada su 
rešavane multiple aneurizme). 
Zaključak: Embolizacionu tehniku karakterišu visoki proceduralni troškovi, nasuprot 
manjem broju bolničkih dana. Spremnost RFZO da snosi troškove skupljeg endovasku-
larnog tretmana trebalo bi potvrditi studijom isplativosti (cost-utility analysis – CUA) 
oba modaliteta, za višegodišnji vremenski period.

Ključne reči: intrakranijalne aneurizme, embolilzacija, neurohirurgija, direktni 
troskovi
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