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Institutional management principles 

Patients are treated in accordance with our standardized guidelines [4]. Our hospital has 

dedicated neurovascular teams on call with 24/7/365 availability for both surgical and 

endovascular aneurysm repair. Transferring hospitals are advised to ensure swift transfer of 

verified aSAH cases and their cerebral computed tomography (CT) angiography (CTA) is 

transferred electronically to us immediately. Upon strong clinical indications for aSAH, 

prehospital emergency staff at the scene may transfer patients directly to our hospital. 

Diagnosis is then established with cerebral CT/CTA at arrival. We aim at ultra-early 

aneurysm repair, including patients that are in poor clinical grade, have multiple 

comorbidities or are elderly. In patients admitted with severe vasospasm, aneurysm repair 

may be postponed until the risk of inducing secondary ischemia is deemed acceptable. The 

method of aneurysm repair is chosen multidisciplinary and based on aneurysm- and patient 
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characteristics. The decision is usually based on the diagnostic CTA and digital subtraction 

angiography is performed in selected cases only. Endotracheal intubation and controlled 

ventilation is performed if the Glasgow Coma Scale (GCS) [5] score is ≤ 9 or consciousness 

is rapidly declining. Blood pressure is controlled with norepinephrine or nimodipine/labetolol 

and intravenous crystalloids as needed, aiming for a mean arterial blood pressure > 90 mmHg, 

and a systolic blood pressure < 180.  For intubated patients, we use propofol and fentanyl for 

analgosedation. Non-intubated, awake patients receive intravenous oxycodone for analgesia 

and stress reduction. Patients receive 1g intravenous tranexamic acid when the diagnosis is 

confirmed and two hours later; thereafter every sixth hour until the aneurysm is repaired [1]. 

Intravenous/oral Nimodipine is administered for three weeks. Cerebrospinal fluid (CSF) 

drainage is established liberally and usually performed through an external ventricular drain 

(EVD) along with insertion of an intracranial pressure (ICP) sensor. If CSF drainage is 

established prior to aneurysm repair, the drain is kept closed and only opened intermittently if 

ICP exceeds 20 mmHg, allowing only a few ml of CSF to be drained before reclosing. Before 

aneurysm repair the threshold for cerebral perfusion pressure (CPP) is > 60 mmHg. After 

aneurysm repair, CSF is drained towards ICP of 0 mmHg in order to ease maintenance of 

CPP which now aims at >70 mmHg. Cerebral CTA is performed on days 1 and 7 after 

aneurysm repair to detect procedure related complications and vasospasm, respectively on 

days 1, 5, and 8 in sedated and intubated patients. In addition, Transcranial Doppler (TCD) is 

used to detect and follow the development of vasospasm [2]. Patients in need of invasive 

mechanical ventilatory support are treated in the general intensive care unit (ICU). Early 

percutaneous tracheotomy is performed in poor grade patients in order to ease patient 

awakening and reduce the use of sedative and vasopressor drugs [3]. When not in need of 

invasive mechanical ventilatory support, patients are treated at our neurointermediate ward 

(NIW), which is a step-down, high dependency unit specialized in intensive care of aSAH 

patients. When CT indicates free CSF passage from the cranial to spinal compartment, the 

EVD may be replaced with a lumbar drain (LD) if CSF drainage still is required. If gradual 

weaning of CSF diversion is unsuccessful, a permanent CSF shunt is implanted. When no 

longer in need of neurosurgical management, the patients are transferred to their local ICU or 

neurological/rehabilitation departments. 
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