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Abstract 
 
Background/Aim. Aneurysm rupture followed by sub-
arachnoid or intracerebral haemorrhage is always current 
topic and poses a great challenge to neurosurgeons. The aim 
of the study was to establish whether applying temporary 
occlusion before placing a final clip was justified. Methods. 
A prospective study was conducted on patients with aneu-
rysm rupture, treated at Neurosurgical Clinic in Niš from 
January 2012 to December 2016. Patients belonging to I 
and II and 1, 2 and 3 grades according to the Hunt-Hess 
grading system and Fisher scale, respectively, were moni-
tored. Results. In 85, out of total 182 bleeding aneurysms 
that were treated, a neurosurgeon decided to apply tempo-
rary clipping before placing the final clip. Temporary occlu-
sion significantly influenced the presence of resulting neuro-
logical deficit. Conclusion. The application of temporary 
occlusion facilitates placing the final clip but also affects the 
occurrence of neurological deficits. It is assumed that this is 
a consequence of caused vasospasm, considering that these 
are bleeding aneurysms. 
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Apstrakt 
 
Uvod/Cilj. Ruptura aneurizme praćena subarahnoidalnom ili 
intecerebralnom hemoragijom je uvek aktuelna i predstavlja 
veliki izazov za neurohirurge. Cilj rada je bio da se ustanovi da 
li je opravdana primena privremene okluzije pre plasiranja 
definitivnog klipa.  Metode. Sprovedena je je prospektivna 
studija u koju su bili uključeni bolesnici kod kojih je došlo do 
rupture aneurizme, lečeni na Neurohirurškoj klinici u Nišu, u 
periodu od januara 2012. do decembra 2016. godine. Bolesnici 
su po Hunt –Hess-ovoj gradaciji pripadali I i II,  a po Fisher-
ovoj skali 1, 2 i 3 stepenu gradacije. Rezultati. Od ukupno 
rešavane 182 krvareće aneurizme, kod njih 85 hirurg se odlučio 
da primeni privremeno klipovanje pre definitivnog plasiranja 
klipa. Privremena okluzija imala je značajan uticaj na prisustvo 
rezultirajućeg neurološkog deficita. Primena privremene 
okluzije značajno je uticala na prisustvo nastalog neurološkog 
deficita. Zaključak. Primena privremene okluzije olakšava 
plasiranje definitovnog klipa, ali utiče i na pojavu neurološkog 
deficita. Pretpostavlja se da je to posledica izazivanog 
vazospazma, uzimajući u obzir da se radi o krvarećim 
aneurizmama. 
 
Ključne reči: 
aneurizma, intrakranijalna; aneurizma, ruptura; 
okluzija, terapijska; neurohirurške procedure; hirurgija, 
vaskularna, procedure; lečenje, ishod. 

 

Introduction 

Aneurysms are a distention to the brain blood 
vessels caused by the weakness of the blood vessel wall. 
The spots where arteries branch off are the most 
common places in which aneurysms can be found. Over 
time, under the influence of blood wave in the blood 
vessel itself, the wall is getting increasingly thinner and 

the distention becomes sac-shaped (saccular distention) 
or spindle-shaped (fusiform distention). Such an 
aneurysm does not give any symptoms. It is usually 
detected as a sporadic finding during the examination. A 
serious manifestation of an aneurysm is its rupture. The 
annual incidence of bleeding is 10–14/100.000; 15–20% 
aneurysms bleed in the course of life, most often 
between the age of 40 and 60 1. 
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According to most literature data, total aneurysm-
related mortality due to subarachnoid bleeding is 32–67%, 
decreasing with the advancement of therapy in the last three 
decades by about 0.5% per year 2–4. Studies also say that 
gender does not affect the patient’s outcome after aneurysm 
rupture 4, 5–7.  

The symptoms of bleeding aneurysm are a severe 
headache accompanied by nausea and vomiting, as well as 
impaired consciousness. The depth of consciousness 
impairment depends on the magnitude of aneurysm bleeding. 
Usually, soon after rupture, it is temporarily spontaneously 
closed by a coagulum. The patient’s condition stations at a 
certain level and then diagnostics can be approached. The 
method of choice today is brain multislice computed 
tomography (MSCT) with angio scan revealing both the 
existence of subarachnoid hemorrhage or intracerebral 
hematoma and the site of aneurysmal enlargement on the 
blood vessel. A surgeon decides whether aneurysm diagnosis 
using MSCT angio scan is sufficient or it is necessary to 
approach digital subtraction angiography (DSA). This 
diagnostic method enables a better display of localization, 
size and especially the position of the aneurysm neck in 
relation to the blood vessel. Diagnosis is followed by 
aneurysm treatment with two methods used in practice, 
surgical treatment by aneurysm clipping, or endovascular 
closing of enlargement using spirals. In this paper, we 
focused on the surgical way of treating a bleeding aneurysm 
and on the frequent surgeonʼs dilemma whether to apply a 
temporary occlusion before the final clipping of an aneurysm 
or not. Elective temporary occlusion in the treatment of 
intracranial aneurysms was first performed by Jefferson in 
1928. Temporary clamping and moderate hypothermia in the 
treatment of aneurysms were reported by Suzuki et al. 8 in 
1969. The authors pointed that intermittent reperfusion 
allowed prolongation of the total time of temporary 
occlusion. The technique of safe clipping as generally used 
depends on the temporary occlusion of the cerebral 
vasculature during surgery. It may lessen the risk of 
intraoperative aneurysm rupture and also allows evacuation 
of intramural calcification and thrombosis before definitive 
clipping in large aneurysms 9. 

Methods 

A prospective study was conducted on patients with 
aneurysm rupture, treated at the Neurosurgical Clinic in Niš, 

in the period from January 2012 to December 2016. 
According to initial clinical status, we could grade patients 
using the Hunt-Hess scale, and, according to their brain CT 
scan findings they were graded by using the Fisher scale. 
Patients who belonged to I and II and 1, 2 and 3 grades by 
the Hunt-Hess and Fisher scales, respectively, were 
monitored. The study covered a total of 182 patients who 
were surgically treated for aneurysmal change in brain blood 
vessels. Patients were all of the cases initially 
postoperatively treated in the Intensive Care Unit. All of the 
patients received anti-edematous therapy, analgesics before 
and after the operation. 

Results 

Out of total 182 bleeding aneurysms treated, in 85 a 
surgeon decided to apply temporary clipping before placing 
the final clip (Figure 1). 

 

 
Fig. 1 – The application of a temporary occlusion. 
 
As far as the localization of treated aneurysms was 

concerned, no statistical significant difference was found in 
relation to the application of temporary clipping before the 
final clip placement (χ2 = 0.632; p = 0.959), (Table 1). 

Ischemic changes diagnosed using the brain MSCT 
with associated neurological deficit were recorded in 12 
(12/85; 14.1%) of the patients treated with temporary 
occlusion while the same was present in 8 (8/97; 8.2%) of 
the patients with no temporary occlusion. 

The application of temporary occlusion caused 
significantly higher incidence of neurological deficit in 
comparison with the treatment with no use of temporary 
clipping (χ2 = 8.801; p = 0.003), (Table 2). 

The lethal outcome occurred in 7 (7/85, 8.2%) of the 

 

Table 1 
Localization of surgically treated aneurysms 

Aneurysm localisation With applied temporary  
occlusion 

Without applied  
occlusion χ2 p 

Arteria carotis 10 12   
Arteria cerebri posterior 8 12   
Arteria cerebri anterior 5 5 0.632 0.959 
Arteria cerebri media 38 44   
Arteria communicans antrior 24 24   
Total 85 97   
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Table 2 
Neurological deficit 

Ischemic changes With applied temporary 
occlusion, n (%) 

Without applied 
occlusion, n (%) χ2 p 

No 73 (85.9) 89 (91.8) 8.801 0.003 
Yes 12 (14.1) 8 (8.2)  
Total 85 (100) 97 (100)   

 
Table 3 

Lethal outcome 

Lethal outcome With applied temporary 
occlusion, n (%) 

Without applied 
occlusion, n (%) χ2 p 

No 78 (91.8) 71 (73.2) 10.522 0.001 
Yes 7 (8.2) 26 (26.8) 
Total 85 97   

 
Table 4 

  Duration of temporary occlusion 
Duration (min) Resulting ischemia, n (%) Lethal outcome, n (%) χ2 p 
Up to 3  0 (0) 0 (0)   
4–10  4 (33.3) 2 (28.6) 0.046 0.829 
Over 10  8 (66.7) 5 (71.4)   
Total 12 (100) 7 (100)   

patients with applied temporary occlusion while in the 
group without temporary occlusion, 26 (26/97, 26.8%) of the 
patients succumbed to the effects of the intervention. 

The lethal outcome was significantly more frequent 
among patients without applied temporary occlusion (χ2 = 
10.522; p = 0.001), (Table 3). 

The duration of temporary occlusion did not 
significantly affect the final outcome of the patients treated 
(χ2 = 0.046; p = 0.829) (Table 4).  

Discussion 

An early surgical procedure involving aneurysmal 
change clipping and basal cisterns blood clearing is a 
significant therapeutic procedure in preventing vasospasm 
occurrence, as shown by other authors 10, 11.  

Surgical treatment of brain blood vessel aneurysms 
requires a rich experience, precision and good manual 
capability of an operator. To well observe the aneurysmal 
change, preserve all the surrounding branches, do good neck 
preparation and prepare it for putting the final clip require 
serious and painstaking work. Bleeding aneurysms are 
especially difficult to manage due to the condition of the 
very brain mass that is swollen, tense, prone to frequent 
bleeding, preventing the preparation of supply vessels and 
access to the very aneurysmal change.  

Roganović et al. 12 described the main artery occlusion 
in 4 patients and in 3 more patients the posterior 
communicating artery was asymptomatically occluded along 
with the aneurysm. Arteria carotis interna (ACI) was 
occluded in two patients while distal arteria cerebri anterior 
(ACA) segment (parasagittal frontal and frontobasal 
infarction) and the final branch of arteria cerebri media 
(ACM) (temporoparietal infarction) were occluded in one 
patient, each. The risk of re-rupture in the course of the work 

is also high. Postoperative complications in the form of 
incomplete closure of the aneurysm, perforator occlusion, 
occlusion (subocclusion) of the main artery stem are also 
present. It is suggested that another clip should be previously 
placed distally in relation to the aneurysm in order to prevent 
filling of the fundus 13, 14. 

During our research, out of the total 182 bleeding 
aneurysms, in 85 of them the operator decided to apply 
temporary clipping before placing the final clip. As far as the 
localization of treated aneurysms was is concerned, no 
statistical significance was found in relation to the 
application of temporary clipping before the final clip 
placement (χ2 = 0.632; p = 0.959). 

Placement of a temporary clip on the supply blood 
vessel with an aneurysm enables reduced blood flow through 
the blood vessel and therefore through the aneurysm. 
Aneurismal change volume reduces making the aneurysm 
easier for manipulation and enabling better preparation and 
separation of the surrounding branches. In the case of 
aneurysm rupture, the blood quantity is lower and under 
lower pressure, therefore clip placement is facilitated. Our 
study showed that, compared to the surgical treatment of 
ruptured cerebral aneurysms without previous temporary 
clipping, the application of temporary occlusion significantly 
reduced the presence of the resulting neurological deficit (χ2 
= 8.801; p = 0.003). Similarly, the lethal outcome was 
significantly more frequent among patients who were not 
treated with temporary occlusion (χ2 = 10.522; p = 0.001). 
Some studies have shown that postoperative complications in 
terms of ischemic lesions and neurologic defects are 
associated with the duration of temporary occlusion 15, 16. 
However, studies of other authors have not shown that there 
is a connection between the duration of occlusion and the 
occurrence of ischemia 17, 18. During our study, we also did 
not record the effect of temporary occlusion duration on the 
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outcome of treated patients (χ2 = 0.046; p = 0.829). Also, 
independently of placing temporary occlusion, vasospasm 
can occur as a postoperative complication leading to a 
neurological deficit and lethal outcome. Development of 
ischemia depends on following factors: reduction of blood 
vessel lumen by at least 50%, blood pressure values, 
intracranial pressure and blood viscosity. Also, 
atherosclerotic changes and levels of oxygen, carbon dioxide 
and haemoglobin in blood significantly influence the 
occurrence of vasospasm. The length of the stenosis caused 
by vasospasm and the quality of anastomoses on the base and 
in the Circle of Willis are also significant 19. Contrary to this, 
the research of Malinova et al. 20 has shown that the use of 
temporary occlusion does not lead to provocation of 
vasospasm and these authors believe that one should not 
hesitate in using elective temporary clipping if it is 
considered appropriate.   

In our opinion, surgical treatment of ruptured cerebral 
aneurysms requires extensive experience, knowledge, 
precision, and despite the effort made, the prognosis of 
healing is uncertain. There still remains a dilemma on 
whether it is desirable to place a temporary clip. 

Conclusion 

The application of temporary occlusion in the treatment 
of ruptured cerebral aneurysms enables easier placement of 
the final clip. The application of temporary occlusion 
influence the presence of the resulting neurological deficit. 
There still remains a dilemma: to apply temporary occlusion 
or not? Our research has shown that it is necessary to avoid 
the use of elective temporary occlusion, but if the situation 
requires, it is not disputed to apply it. It is assumed that it 
may be one of the causes of vasospasm provocation, 
considering that these are bleeding aneurysms. 
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