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Background
Cerebral vasospasm (CVS) is a feared complication in patients affected by

aneurysmal subarachnoid hemorrhage (aSAH) and one of the principal causes of

delayed neurological deterioration and cerebral ischemia after aSAH. The general

incidence of CVS, according to literature, is around 40%, with a peak between the 4°

and the 12° day after cerebral aneurysmal rupture with a resolution in the following

2-4 weeks. Its combined risk of death and disability is currently lower than 10%. At

first the release of hemoglobin from subarachnoid spaces determines the acute

activation of actin-myosin binding leading to vessel narrowing. However, «chronic»

CVS seems associated to the endothelial disfunction due to inflammatory and

thrombotic mechanisms, even in absence of elevated concentrations of calcium and

adenosine triphosphate (ATP). This type of CVS is besides less responsive to the

action of vasodilators and associated to vessel functional damages as well as to

structural ones. Despite many studies have carried out on this topic there’s still a

high grade of uncertainty about which factors may influence this process.

Objectives
Our aim was to explore risk factors for CVS after SAH analysing laboratory,

radiological and clinical possible biomarkers in our population and in the two

genders.

Materials and Methods
We collected clinical, radiological and laboratory data of patients admitted to our

Stroke Unit for aSAH from 2013 to 2025. We explored a series of possible risk

factors in the whole population and then we differentiated the analysis in male and

female population using Chi-squared test and Mann-Whitney test. Primary outcome

was CVS, symptomatic and asymptomatic, defined by Lindegaard ratio and Sviri

index, measured with transcranial doppler ultrasound.

Results
We enrolled 214 patients, 126 women (mean age 58 years) and 88 men (mean age 56

years). In the general population CVS resulted associated with younger age (p

<0,001), higher Fisher scale (p=0,003) and modified Fisher scale (p=0,002), drug

abuse (p=0,047). Statins use before the event resulted associated with low risk of

CVS (p=0,042). Of 23 women (18,2%) who developed CVS, 8 (34,7%) had

prodromes, for example headache and nausea(p=0,026), and minor leak (p=0,011).

We also observed a significant association with younger age (p=0,003) and a near

significant association with nosocomial infections like pneumonia and urinary tract

infections (p=0,08) and a high neutrophil to lymphocyte ratio (NLR) (p=0,052). In

11 men (12,5%) who developed CVS, there was an association with higher

fibrinogen values (p=0,029) and platelets (p=0,026) count on admission and a near

significant association with younger age (p=0,053).

Discussion
In our population we observed that patients with a higher risk of developing CVS

were:

• Younger. This first data was already established by previous studies and

seems to be due to arteriosclerosis typical of the elderly, leading to changes of

reactivity, contractility and elasticity of cerebral arteries that might mitigate

vessel narrowing and modify cerebral hemodynamic even before SAH.

Moreover the weaker response in the older age to the physiological

inflammatory triggers and the higher incidence of comorbidity like

hypertension and hypervolemia would reduce the probability of cerebral

ischemia induced by CVS.

• Affected by aSAH classified in the higher grades of Fisher scale and m-Fisher

scale

• Women immediately after menopause. Probably because of the change of

hormones profile and reduction of estrogens, notable vasodilators, developing

in addiction more often prodromes and minor leak.

• Women with higher NLR and nosocomial infections. In fact high levels of

cytokines in blood and cerebrospinal fluid would reflect the endothelial

disfunction, that could be worsened by systemic inflammatory conditions.

Women with these characteristics may need a strict monitoring

• Men with previous drug abuse

• Men with higher values of fibrinogen and platelets on admission.

Conclusions
CVS could be an important determinant of outcome after SAH and exploring its

causes, drawing patients higher risk profiles, provides an opportunity for its

prevention, monitoring and choice of more appropriate type of treatment. Its

multifactorial aetiology suggests that therapies should be personalized on each

patient, based on a wide variety of associated risk factors.

References
1.Sugawara T, Ayer R, Zhang JH. Role of statins in cerebral vasospasm. Acta Neurochir Suppl. 2008;104:287-90. doi: 10.1007/978-3-211-75718-5_59. PMID: 18457003;
PMCID: PMC2743544.
2.Ji Y, Meng QH, Wang ZG. Changes in the coagulation and fibrinolytic system of patients with subarachnoid hemorrhage. Neurol Med Chir (Tokyo). 2014 Jun
17;54(6):457-64. doi: 10.2176/nmc.oa2013-0006. Epub 2013Dec 5. PMID: 24305025; PMCID: PMC4533443.
3.Darkwah Oppong M, Iannaccone A, Gembruch O, Pierscianek D, Chihi M, Dammann P, Köninger A, Müller O, Forsting M, Sure U, Jabbarli R. Vasospasm-related
complications after subarachnoid hemorrhage: the role of patients' age and sex. Acta Neurochir (Wien). 2018 Jul;160(7):1393-1400. doi: 10.1007/s00701-018-3549-1.
Epub 2018 Apr 27. PMID: 29704122.

1.3 Laboratorydata

1.1 General population

1.2 Genders

1.0 Lindegaard ratio and Sviri index criteria
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