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SUMMARY 

Subarachnoid haemorrhage caused by the rapture of saccular aneurysm due to 

the younger age of onset than other cardiovascular diseases and high mortality requires 

urgent diagnosis and treatment. Particularly important is also to prevent systemic and 

cerebral complications which significantly worsens the prognosis and is associated with 

the occurrence of new neurological deficits, leading to disability of patients. The most 

favorable situation would be to diagnose and perform embolization or clipping an 

aneurysm before subarachnoid haemorrhage, in the course of which 10-15% of patients 

die before providing medical aid. Unfortunately, the majority of cerebral aneurysms 

does not give the characteristic symptoms and vascular diagnostic is recommended 

only for patients with family history of aneurysm or SAH. The exact etiology and 

pathogenesis of cerebral aneurysms is also not completely known. The modifiable risk 

factors include smoking and high blood pressure. They intensify observing in the walls 

of brain artery prooxidant-antioxidant homeostasis. This process is particularly severe, 

including brain tissue as well in case of aneurysm rupture. The observed 

overproduction of free radicals and peroxidation of arachidonic and docosahexaenoic 

acid releases to the cerebrospinal fluid and blood isoprostanes and neuroprostanes. The 

aim of the study was to assess the concentrations of F2-iPS and F4-NPs in the serum of 

patients with subarachnoid haemorrhage caused by the aneurysm rupture with regard to 

neurological status, overall, the size of the changes in radiological studies, and 

complications during hospitalization. The control group consisted of patients with brain 

aneurysm and healthy person. Evaluation of oxidative stress parameters was carried out 

in patients hospitalized in the Department of Neurosurgery Medical University of 

Białystok in years 2011-2013. Collected medical history included information that may 

affect those parameters: chronic disease with used drugs in the last month, smoking and 

alcohol abuse. Material for the evaluation of oxidative stress parameters was blood, 

collected into a tube with EDTA (ethylenediaminetetraacetic acid) on admission and 

twice more during hospitalization after aneurysm clipping or coiling. Centrifuged 

plasma after combing with antioxidant - BHT (butylated hydroxytoluene), has been 

temporarily frozen at -80 degrees C and then subjected to determination of the 

concentrations of these compounds in the Department of Inorganic and Analytical 

Chemistry UM of Białystok using high performance liquid chromatograph. The blood 

samples were collected from 66 patients, 33 with unruptured aneurysm and 33 with 

SAH aged 29 to 84 years (average age 52.86 years). It were 35 women aged from 29 to 
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84 years (mean age 54.35 years) and 31 men aged from 38 to 66 years (mean age 52.85 

years). In the control group, the blood samples were collected from 24 healthy subjects 

(mean age 50.08 years), including 7 women (mean age 52.14 years) and 17 men (mean 

age 49,23 years), a control group. Mean value of F2-iPS in the healthy control group 

was 0.295 ng/ml, varying in the range of 0.152 to 0.516 ng/ml, and F4-NPs - 0.503 

ng/ml, with the range of 0.229 - 0.849 ng/ml. The concentrations of these parameters 

were comparable in men and women, also showing no statistically significant 

difference in age. 

In the case of 33 patients with subarachnoid haemorrhage, the average 

concentration of F2-iPS was 1,079ng/ml with a standard deviation of 0.654372, 

accounting for more than 3.5 times the results obtained in a group of healthy 

individuals. The average concentration of F4-NPs was much higher, amounting to 

6.220667 ng/ml with a standard deviation 3.869918, 11.7 times higher than the control 

group. Age in the course of SAH was in the range 31 - 84 years, higher values of F2-

isoprostanes only found in patients under 50 years of age, which may be associated 

with a more rapid systemic inflammatory response. Mean F2-iPS were higher for men, 

contrary to the values of F4-NPs, but without statistical significance. There was a 

difference in the values of individual parameters in the assessment of additional 

charges, such as chronic diseases and smoking, but without statistical significance. The 

size has an influence on the concentration of F2-iPS at the admission to the hospital. 

Concentrations of F4-NPs are higher in several cerebral aneurysms at admission and 

discharge only in patients without chronic diseases. The presence of focal signs 

indicative of brain damage was not associated with higher levels of neuroprostanes and 

isoprostanes. Although the decrease in the neuroprostanes concentration has been 

demonstrated in patients without signs of focal CNS damage. Neurological status and 

consciousness of each patient during SAH was described in Hunt-Hess scale, Glasgow 

Outcome Scale and World Federation of Neurosurgery grade. Showed only a 

statistically significant decrease in the concentration of F2-iPS and F4-NPs during 

hospitalization in the best condition, with the highest score in Glasgow Coma Scale, 

WFNS and H-H scale. The observed haemorrhagic and oedema changes in brain in CT 

did not correlate with the parameters of oxidative stress in the blood. Treatment of 

patients consisted of coiling in 19 cases and clipping in 14 other patients. The mean 

concentration of F4-NPs in the serum patients with SAH fall gradually after onset, 

more in the case of an aneurysm embolization. After aneurysm clipping as in the case 
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of F2-iPS is observed a transient increase F4-NPs concentration. Vasospasm as SAH 

complication occurred in 17% of patients, observed in Transcranial Doppler 

Ultrasound. This value is much lower than estimated in previous studies, which may be 

associated with rapid brain aneurysm operation and treatment using 3 „H” procedure.  

Rated average values F4-NPs are higher at admission and discharge in the case of 

vasospasm, falling slowly during hospitalization than patients without this 

complication. Also, mortality was much lower than in previous studies, which may 

result from the experience in embolization and clipping of aneurysms, prevention of 

complications and treatment in the intensive care unit. 

The second control group consisted of patients diagnosed with unruptured 

saccular aneurysm. The average concentration of serum F2-isoprostanes was 0.991 

ng/ml with a standard deviation of 0.617265, exceeding more than 3 times the 

concentration of F2-iPS in healthy people. For F4-NPs the average was 5.758 ng/ml 

with a standard deviation 2.438049, 11-fold higher than the control group. These 

parameters confirm the presence of oxidative stress in the case of forming a brain 

aneurysm. Just as in a group of healthy, age and sex of the patients had no effect on the 

oxidative stress. Other risk factors for growth an aneurysm is smoking and 

hypertension. Mechanical factors causing weakening of the arterial wall in combination 

with hypertension results bulge of the artery. An inflammatory process of brain arteries 

exacerbated by smoking, further reduces the wall tensile strength. In this observation, 

the concentration of iso- and neuroprostanes was not statistically different in smoking 

patients, as in the case of the number and size of the aneurysms. 

 

 


