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We retrospectively reviewed all the cases of NT-SAH that occurred in our tertiary university hospital between 2004 and 2018. We excluded post-traumatic or isolated cortical SAH, SAH diagnosed by spinal tap with normal CT, and SAH with initially diagnosed etiology. We collected clinical and radiological data and reviewed all the initial brain CT images to classify them as either perimesencephalic SAH (p-SAH) or non-perimesencephalic SAH (Np-SAH), according to the validated literature criteria. All statistical analyses including quantitative and qualitative results were performed with SAS software, v.9.4® (SAS Institute, Cary, NC, USA).

A total of 1,799 cases of NT-SAH were screened. Of the 229 no-etiology cases, 214 were investigated (CT scans were missing for 15 patients), including 54 Np-SAH and 160 p-SAH cases. We observed no demographic differences between the groups. The Np-SAH group had significantly more neurological complications, such as hydrocephalus requiring temporary or permanent CSF shunting and symptomatic vasospasm: 12 patients (22.2%) vs. 1 patient (0.6%), p<0.0001. We also found more aneurysms in the Np-SAH group than in the p-SAH group during follow-up: 3 (5.6%) vs. 0 (0%), p=0.0154.

Complications of p-SAH are extremely rare (0.6% in our study), but Np-SAH is associated with adverse events (neurological complications and aneurysm detection) in more than one in four cases, and therefore requires specific follow-up.

Introduction

Nontraumatic subarachnoid hemorrhage (NT-SAH) is a condition with a worldwide incidence of 9/100,000 [START_REF] D'souza | Aneurysmal Subarachnoid Hemorrhage[END_REF]. There are two different types of nontraumatic subarachnoid hemorrhage according to their etiology: aneurysmal subarachnoid hemorrhage (A-SAH) and non-aneurysmal subarachnoid hemorrhage (NA-SAH). A-SAH is more frequent (85%) and well known for its severity in terms of recurrence, morbidity and mortality: around 30% of patients are able to return to independent living p-SAH was first described in 1985 by van Gijn et al. [START_REF] Van Gijn | Perimesencephalic hemorrhage: A nonaneurysmal and benign form of subarachnoid hemorrhage[END_REF]. It was defined by two main characteristics: 1a specific CT pattern where the hemorrhage is confined primarily in the perimesencephalic cistern, anterior to the brain stem, with possible extension to ambient cisterns or proximal stems of the sylvian fissures, some sedimentation of blood may be seen in the posterior horns of the lateral ventricles and the fourth ventricle but with no frank intraventricular hemorrhage noted, extension to lateral parts of the sylvian fissures or anterior interhemispheric fissures [START_REF] Mensing | Perimesencephalic Hemorrhage: A Review of Epidemiology, Risk Factors, Presumed Cause, Clinical Course, and Outcome[END_REF][START_REF] Rinkel | Nonaneurysmal perimesencephalic subarachnoid hemorrhage: CT and MR patterns that differ from aneurysmal rupture[END_REF][START_REF] Rinkel | Subarachnoid hemorrhage without detectable aneurysm. A review of the causes[END_REF], and 2-no demonstrated etiology, in particular of aneurysm formation. p-SAH accounts for 5% of all NT-SAH cases, with an annual incidence of ~0.5 per 100,000 [START_REF] Flaherty | Perimesencephalic subarachnoid hemorrhage: incidence, risk factors, and outcome[END_REF][START_REF] Kalra | Use of Follow-Up Imaging in Isolated Perimesencephalic Subarachnoid Hemorrhage: A Meta-Analysis[END_REF]. The pathophysiology of p-SAH remains undetermined but it could be of venous origin, as venous drainage variants are more frequent in this population (4).

(1)(2), (3) 
Np-SAH can be defined as spontaneous non-aneurysmal cisternal SAH that does not strictly meet p-SAH criteria. Its clinical and radiological outcome has not been well established.

Despite numerous studies showing the reliability of computed tomography angiography (CTA) in excluding aneurysms in patients with NT-SAH and the futility of multiple follow-up examinations in patients with p-SAH [START_REF] Rinkel | Nonaneurysmal perimesencephalic subarachnoid hemorrhage: CT and MR patterns that differ from aneurysmal rupture[END_REF][START_REF] Kalra | Use of Follow-Up Imaging in Isolated Perimesencephalic Subarachnoid Hemorrhage: A Meta-Analysis[END_REF][START_REF] Ruigrok | Perimesencephalic hemorrhage and CT angiography: A decision analysis[END_REF], there is a lack of consensus [START_REF] Maher | Treatment of Spontaneous Subarachnoid Hemorrhage: Guidelines and Gaps[END_REF] on the medical management of cisternal SAH, particularly for patients with the seldom mentioned Np-SAH form.

The aim of this study was to compare the clinical and radiological outcome of p-SAH and Np-SAH. We suggest that Np-SAH involves more neurological complications than p-SAH.

Materials and Methods

Guidelines

We followed the STROBE guidelines for observational studies.

Ethics

This study was reviewed and approved by the ethics committee of our institution (Notice no. 19.79).

Study design and setting

We retrospectively included all consecutive patients with NT-SAH involving the brain cisterns, with no demonstrated etiology in the initial five-day etiological investigation, admitted to our academic tertiary referral hospital from January 2004 to October 2018. We defined the initial five-day etiological investigation as all the examinations (CT, MRI, MRA and/or DSA) performed during the first five days following the onset of symptoms.

Patients were identified and data were extracted from different sources, which included the French information system medicalization program (PMSI), electronic medical records, and local neurosurgery and interventional neuroradiology databases.

Study population

The inclusion criteria were as follows: patients over 18 years old, with available initial CT scan showing cisternal SAH and negative initial five-day etiological investigation.

The exclusion criteria were as follows: patients with post-traumatic SAH or isolated cortical SAH, SAH diagnosed by spinal tap without hemorrhage on CT scan and/or SAH with initially diagnosed etiology (aneurysm, arteriovenous malformation, dural arteriovenous fistula, cavernoma, tumor).

Clinical data

The 

Radiological data

Each initial brain CT scan was consensually reviewed by a resident (1 year of experience) and a senior neuroradiologist (7 years' experience). They were both blinded to the patients' clinical outcome. All scans were performed on a 64-row CT scanner since 2006. The patients were divided into one of two groups according to the initial brain CT examination results: p-SAH or Np-SAH.

As previously described [START_REF] Rinkel | Nonaneurysmal perimesencephalic subarachnoid hemorrhage: CT and MR patterns that differ from aneurysmal rupture[END_REF][START_REF] Rinkel | Subarachnoid hemorrhage without detectable aneurysm. A review of the causes[END_REF], the criteria for defining the p-SAH pattern were established as follows:

initial unenhanced CT performed within 72 hours of ictus; center of the hemorrhage located immediately anterior to the midbrain or pons, with possible extension of blood to all perimesencephalic cisterns, the foramen magnum, the proximal part of the anterior interhemispheric fissure and to the basal part of the sylvian fissure; no complete filling of the anterior interhemispheric fissure and no extension to the lateral part of the sylvian fissure, except for minute amounts of blood; no frank intraventricular hemorrhage, despite some sedimentation of blood that may be seen in the posterior horns of the lateral ventricles and the fourth ventricle. All patients with cisternal NT-SAH but not meeting all the above criteria were classified as Np-SAH. We also assessed the presence of hydrocephalus on the initial brain CT scan.

The imaging data were reviewed to confirm the absence of SAH etiology within the first five days of initial etiological investigations, to determine an etiology, rebleeding, hydrocephalus and/or cerebral vasospasm during hospitalization and follow-up (i.e. every consultation and examination in relation to the SAH performed after the initial five-day etiological investigation) and to collect the number of examinations (CTA, MRI-MRA, DSA) performed for the etiological investigation.

Primary and secondary endpoints

The primary endpoint was to compare the rate of neurological complications between the p-SAH and Np-SAH groups. Neurological complications were defined as: hydrocephalus requiring temporary or permanent CSF shunting, symptomatic vasospasm as previously defined, either during or after hospitalization.

The secondary endpoint was to compare the aneurysm detection rate after a negative initial five-day etiological investigation during hospitalization or follow-up for the same two groups.

Statistical analysis

Quantitative results are expressed as mean +/-standard deviation or median (Q1; Q3) and qualitative results are expressed as a population percentage (%).

For group comparison the Student's t-test or Mann-Whitney U test were used for the quantitative variables and Chi-square test or Fisher exact test for the qualitative variables.

Statistical significance was considered for p values <0.05. Statistical analysis was performed with SAS software, v.9.4® (SAS Institute, Cary, NC, USA).

Results

Population (Flow chart -Figure 1)

We reviewed 1,799 cases of NT-SAH (cortical SAH excluded, figure 2). A total of 1,414 patients were excluded due to the presence of an aneurysm. Two hundred and twenty-nine cases had a subarachnoid hemorrhage with negative etiological assessment. Fifteen initial brain CT scans were missing for these patients and the resulting study population was 214 patients. According to the initial CT findings, the p-SAH group included 160 patients (74.8%) and the Np-SAH group 54 patients (25.2%).

Clinical features and outcome

The clinical data are provided in 

Secondary endpoint results

We diagnosed three aneurysms during hospitalization or follow-up in the Np-SAH group (5.6%) vs.

none in the p-SAH group, p=0.0154. One aneurysm was found during hospitalization and two during follow-up.

One aneurysm of the posterior anterior cerebral artery was diagnosed on a second DSA examination three months later, with partial thrombosis. One terminal internal carotid artery aneurysm was diagnosed on a second DSA examination 1.5 months later. One posterior cerebral artery aneurysm was diagnosed on a second DSA examination 18 days later. All three patients had an initial WFNS score of 2. Two had no residual deficit or complications (seen for the last time 143 and 161 months after bleeding) and one was lost to follow-up (transferred to another hospital).

Radiological data 1) Initial brain CT scan

The initial CT scan was used to divide patients into one of two groups: either Np-SAH, including 54 patients (group A) or p-SAH, including 160 patients (group B). Table 2 shows the details for each criterion.

The most common distinguishing criteria for classification as Np-SAH were: Np-SAH patients underwent statistically more examinations during this period: 2 (2; 3) vs. 2 (1; 2), p<0.0001.

3) Radiological follow-up (Table 3)

Three aneurysms were diagnosed on imaging follow-up after initial five-day etiological investigation in patients with Np-SAH. On the initial brain CT scan, these patients had an extension to the lateral part of the sylvian fissure and two had a frank intraventricular hemorrhage. Only one had the center of the hemorrhage located immediately anterior to the midbrain or pons (the others were mainly sylvian). In total, the Np-SAH patients underwent more examinations, with a median number per patient of 4 (3; 6) vs. 3 (3; 4), p<0.0001. A total 35.2% (19 patients) from the Np-SAH group had more than 5 total CT examinations vs. 10% (16 patients) for the p-SAH group, p<0.0001.

Discussion

We showed different outcomes for two patterns of spontaneous subarachnoid hemorrhage with negative initial investigations: p-SAH patients seldom had complications (0.6%) whereas Np-SAH patients had complications in 22.2% of cases and aneurysms were detected in 5.6% of cases.

Clinical data

Like Mensing et al. in 2018 (4), we found no clear risk factors for p-SAH, suggesting that those involved in aneurysmal SAH do not play a role in p-SAH. After hospitalization (mean hospital stay:

9.04 days for all 214 patients), 54 patients (25.2%) had no follow-up data available. However, most of the patients had totally recovered or only suffered from non-disabling headaches with no need for monitoring according to the guidelines [START_REF] Ruigrok | Perimesencephalic hemorrhage and CT angiography: A decision analysis[END_REF][START_REF] Maher | Treatment of Spontaneous Subarachnoid Hemorrhage: Guidelines and Gaps[END_REF]. We considered that these patients did not have subsequent complications as they would probably have been re-admitted to our center.

Neurological complications and aneurysm detection

Only one p-SAH patient (0.6%) suffered a complication during the study period (2004)(2005)(2006)(2007)(2008)(2009)(2010)(2011)(2012)(2013)(2014)(2015)(2016)(2017)(2018). This hydrocephalus was diagnosed on the basis of the initial brain CT and required a permanent CSF shunt procedure. In a literature review, Mensing et al. reported acute symptomatic hydrocephalus necessitating treatment in 3% of patients [START_REF] Mensing | Perimesencephalic Hemorrhage: A Review of Epidemiology, Risk Factors, Presumed Cause, Clinical Course, and Outcome[END_REF]. Despite some rare reports, we detected no cranial nerve palsy, rebleeding or lacunar infarction (4). Twelve Np-SAH patients suffered neurological complications (22.2%): 10 cases of symptomatic hydrocephalus, 3 symptomatic vasospasms (one had both symptomatic hydrocephalus and vasospasm) and 3 aneurysms (5.6%) were observed despite negative initial five-day etiological investigations. Whereas 7% to 26% of patients (mean 13%) with aneurysmal SAH experienced rebleeding (3), none of our 54 Np-SAH patients experienced rebleeding despite the "aneurysmal pattern with no aneurysm" description sometimes used [START_REF] Maher | Treatment of Spontaneous Subarachnoid Hemorrhage: Guidelines and Gaps[END_REF]. Two of the three aneurysms were found after discharge during long-term follow-up evaluation, while no other relevant event, in particular hydrocephalus or symptomatic vasospasm, occurred after discharge. All other events occurred during hospitalization. These observations were in line with the guidelines suggesting repeat aneurysm screening in Np-SAH patients with DSA or CTA during their hospital stay but also after discharge [START_REF] Bakker | Repeat digital subtraction angiography after a negative baseline assessment in nonperimesencephalic subarachnoid hemorrhage: a pooled data metaanalysis[END_REF]. These results suggest that screening for other complications is not mandatory after discharge. In a systematic review published in 2014, Bakker et al. reported aneurysm detection in 10% of 368 patients with initial angiographically negative diffuse Np-SAH, 

  . NA-SAH is known to have a different short-and long-term clinical outcome with a favorable clinical course (4,5) and a very low rate of recurrence. There are various forms of NA-SAH, including cortical SAH, cisternal SAH with perimesencephalic subarachnoid hemorrhage (p-SAH) and non-perimesencephalic SAH (Np-SAH).

Figure 1 -Figure 2 -Figure 3 -

 123 Figure 1 -Flow chart of the study population (CSF: Cerebrospinal fluid)

Figure 4 -

 4 Figure 4 -Example of a patient with extensive perimesencephalic SAH on brain CT scan. 52 year-old patient with acute headache, Glasgow score of 15 and no physical exertion trigger. A. Center of the hemorrhage located immediately anterior to the midbrain or pons (arrow). B. Extension of blood to the basal part of the sylvian fissure and the basal part of the anterior interhemispheric fissure (arrows). Extension of blood to perimesencephalic cistern (arrow head). C. Extension of blood to the foramen magnum (arrow). Slight sedimentation in the fourth ventricle tolerated (arrow head) D. Slight sedimentation in the posterior horns tolerated (arrow).

Figure 5 -

 5 Figure 5 -Example of a patient with cisternal non-perimesencephalic SAH on brain CT scan. 63 yearold patient with acute headache and coma (Glasgow scale 3). No aneurysm/etiology was found. Hydrocephalus treated by temporary then permanent derivation of cerebrospinal fluid. A. Significant extension to the lateral part of the sylvian fissure excludes perimesencephalic-SAH (long arrow), blood anterior to the midbrain and pons (short arrow). B. Significant extension to the lateral part of the sylvian fissure (long arrow) and blood clots in the third and lateral ventricles (arrow head) exclude perimesencephalic-SAH. Significant amount of blood in the posterior horns (short arrow).
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Table 3 -

 3 Radiological examinations of patients p aneurysm rupture and leads to severe morbidity and mortality. Spontaneous nonaneurysmal subarachnoid hemorrhage is a subtype of subarachnoid hemorrhage with a more benign clinical course in most cases. Non-aneurysmal subarachnoid hemorrhage can be of a perimesencephalic or non-perimesencephalic type. The aim of this study was to compare the clinical and radiological outcome of spontaneous non-aneurysmal subarachnoid hemorrhage at the skull base, after dividing cases into perimesencephalic and non-perimesencephalic types.

	Abbreviations:
	NT-SAH: Nontraumatic subarachnoid hemorrhage
	A-SAH: Aneurysmal subarachnoid hemorrhage
	NA-SAH: Non-aneurysmal subarachnoid hemorrhage
	p-SAH: Perimesencephalic subarachnoid hemorrhage
	Np-SAH: Non-perimesencephalic subarachnoid hemorrhage
	CSF: Cerebrospinal fluid
	CT: Computed tomography
	CTA: Computed tomography angiography
	DSA: Digital subtraction angiography
	MRI: Magnetic resonance imaging
	WFNS: World Federation of Neurosurgical Societies

  following data were collected: age at diagnosis, gender, major comorbidities, cardiovascular risk factors, anticoagulant/antiplatelet therapy, symptoms at diagnosis (acute headache or meningitis syndrome, seizure, headache and impaired consciousness), physical exertion trigger (mainly sport,

sexual intercourse, defecation), WFNS status, dilated fundus examination, occurrence of neurological complications such as symptomatic hydrocephalus, symptomatic vasospasm and rebleeding during hospital stay or follow-up; length of hospital stay (days), length of follow-up (days, months), transfer from another hospital, absence of follow-up. Symptomatic hydrocephalus was defined as hydrocephalus requiring surgery. Symptomatic vasospasm was defined as neurological deterioration secondary to vasospasm, as shown on a transcranial Doppler scan and/or cerebral angiogram (CTA or DSA).

Table 1

 1 

	scoring >1

. The mean age was 56 ± 11 years, with a male/female ratio of 1.45. The SAH was consecutive to exertion in 54 of the 214 patients (25.2%). The mean follow-up period was 213 days. There was no significant difference in terms of age, gender, anticoagulant/antiplatelet therapy, high blood pressure, smoking status, exertion trigger, length of hospital stay, transfer from another hospital, and follow-up. The initial symptoms were headaches with impaired consciousness in 7 patients (13%) in the Np-SAH group, and 1 patient (0.6%) in the p-SAH group, p=0.0003. The WFNS score was higher in the Np-SAH group, with 13 patients Neurological complications (hydrocephalus requiring temporary or permanent CSF shunting, symptomatic vasospasm) occurred in 12 patients (22.2%) in the Np-SAH group vs. 1 patient from the p-SAH group (0.6%), p<0.0001. Four Np-SAH patients (7.4%) required temporary CSF shunting vs.

  filling of the anterior interhemispheric fissure or frank intraventricular hemorrhage: 28 Np-SAH patients (51.9%) vs. 0 (0%) for both criteria in the p-SAH group. Ten patients from the Np-SAH group had initial hydrocephalus (18.5%) vs. 1 from the p-SAH group (0.6%), p<0.0001. We illustrate examples of p-SAH and Np-SAH inFigures 3, 4 and 5. 

	2) Initial five-day etiological investigation (Table 3)
	All patients from the Np-SAH group (54 patients) and p-SAH group (160 patients) underwent CT scans
	and CTA imaging. Np-SAH patients had significantly more DSA examinations: 35 (64.8%) vs. 44
	(27.5%), p<0.0001. There was no significant difference concerning the number of MRI investigations.

1-a significant extension of blood to the lateral part of the sylvian fissure: 35 out of 54 Np-SAH patients (64.8%), and 2-complete

Table 1 :

 1 Clinical patient data

	Np-SAH	p-SAH	TOTAL	p-value
	n=54	n=160	n=214	

Table 2 :

 2 Initial brain CT scan pattern of Np-SAH and p-SAH patients

	Np-SAH	p-SAH	TOTAL	p-value
	n=54	n=160	n=214	

Table 3 :

 3 Radiological examinations of patients

	Np-SAH	p-SAH	TOTAL	p-value
	n=54	n=160	N=214	

Charlélie.-Devenir clinique et radiologique des hémorragies sous- arachnoïdiennes spontanées de la base du crâne à bilan étiologique initial négatif. 31

  pages, 5 figures, 3 tableaux, 30 cm.-Thèse : Médecine -radiologie ; Rennes 1; 2020 ; N° . Les hémorragies méningées non traumatiques ont une incidence de 9/100 000. Elles sont majoritairement consécutives à une rupture anévrysmale intracrânienne et entrainent de sévères morbi-mortalités. Les hémorragies méningées spontanées (i.e non traumatiques, non anévrysmales) sont un sous-type d'hémorragie méningée d'évolution bénigne dans la plupart des cas. Elles se divisent en hémorragies méningées périmésencéphaliques et non-périmésencéphaliques. Le but de cette étude était de comparer l'évolution clinico-radiologique des hémorragies méningées spontanées de la base du crâne, après les avoir classées en périmeséncéphaliques ou non-périmésencéphaliques. Nous avons revu tous les cas d'hémorragies méningées non traumatiques ayant été hospitalisés dans notre centre hospitalier entre 2004 et 2018. Nous avons exclu les hémorragies méningées post traumatiques, corticales, diagnostiquées sur ponction lombaire avec scanner négatif, ainsi que toutes les hémorragies méningées à étiologie identifiée sur le bilan initial. Nous avons recueilli toutes les informations cliniques et radiologiques ainsi que revu tous les scanners initiaux pour les classer en hémorragies méningées périmésencéphaliques ou non-périmésencéphaliques, selon des critères validés par la littérature. Toutes les analyses qualitatives et quantitatives ont été faites avec le logiciel SAS, v.9.4® (SAS Institute, Cary, NC, USA). 1799 dossiers d'hémorragies méningées non traumatiques ont été revus. Des 229 cas sans étiologie au bilan initial, 215 ont été inclus (scanners initiaux manquants pour 15 patients), parmi lesquels 54 hémorragies méningées non-périmésencéphaliques et 160 hémorragies méningées périmésencéphaliques. Aucune différence démographique n'a été mise en évidence entre les groupes. Les patients du groupe nonpérimésencéphalique ont eu significativement plus de complications neurologiques, à type d'hydrocéphalie nécessitant une dérivation ventriculaire temporaire ou permanente et de vasospasme symptomatique : 12 patients (22.2%) vs 1 patient (0.6%) du groupe périmésencéphalique, p<0.0001. On a également trouvé plus d'anévrysmes dans le groupe non-périmésencéphalique au cours du suivi : 3 (5,6%) vs 0 (0%), p=0.0154. Les complications d'hémorragies méningées périmésencéphaliques sont très rares (0,6% dans notre étude), mais les hémorragies méningées non-périmésencéphaliques sont associées à des complications neurologiques ou des découvertes d'anévrysmes dans plus d'un cas sur quatre, et nécessitent de ce fait un suivi spécifique.
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based on DSA performed 1 to 6 weeks after the initial angiographic examination [START_REF] Bakker | Repeat digital subtraction angiography after a negative baseline assessment in nonperimesencephalic subarachnoid hemorrhage: a pooled data metaanalysis[END_REF]. In our study we found three aneurysms (5.6%) after an initial negative work-up, all with DSA. But the following workup did not systematically include DSA for each patient. We suggest that all Np-SAH patients undergo DSA during the initial etiological investigation and a second vascular examination (CTA or DSA) later on. However, the best time for the second examination has yet to be established [START_REF] Bakker | Repeat digital subtraction angiography after a negative baseline assessment in nonperimesencephalic subarachnoid hemorrhage: a pooled data metaanalysis[END_REF].

Radiological data

Initial brain CT scan reading is important for distinguishing Np-SAH from p-SAH. Due to the complication rate of 22.2% for Np-SAH, further investigation and closer patient monitoring are needed. Additionally, although inter-and intra-observer agreement is reported to be good for identifying p-SAH [START_REF] Brinjikji | Inter-and Intraobserver Agreement in CT Characterization of Nonaneurysmal Perimesencephalic Subarachnoid Hemorrhage[END_REF][START_REF] Velthuis | Perimesencephalic hemorrhage. Exclusion of vertebrobasilar aneurysms with CT angiography[END_REF], ambiguous cases should be treated as Np-SAH. DSA with rotational acquisition is the gold standard diagnostic approach for detecting aneurysms [START_REF] Velthuis | Perimesencephalic hemorrhage. Exclusion of vertebrobasilar aneurysms with CT angiography[END_REF][START_REF] Cho | Korean Clinical Practice Guidelines for Aneurysmal Subarachnoid Hemorrhage[END_REF], but CTA could offer an attractive first-line alternative with excellent sensitivity and specificity [START_REF] Kalra | Use of Follow-Up Imaging in Isolated Perimesencephalic Subarachnoid Hemorrhage: A Meta-Analysis[END_REF]. It has also been suggested that high-quality CTA imaging could replace DSA for patients with a p-SAH pattern [START_REF] Mensing | Perimesencephalic Hemorrhage: A Review of Epidemiology, Risk Factors, Presumed Cause, Clinical Course, and Outcome[END_REF][START_REF] Agid | Negative CT angiography findings in patients with spontaneous subarachnoid hemorrhage: When is digital subtraction angiography still needed?[END_REF], and that subsequent imaging is not required [START_REF] Kalra | Use of Follow-Up Imaging in Isolated Perimesencephalic Subarachnoid Hemorrhage: A Meta-Analysis[END_REF]. In our study, 44 p-SAH patients (27.5%) underwent DSA and only 6 (3.8%) underwent a single CTA examination. These surplus examinations probably resulted from two principal factors: difficulty with predicting clinical course and the worry of patients suffering severe headaches. Instead, greater benefit may be derived from a second reading by an expert neuroradiologist to determine whether the case is a p-SAH or Np-SAH as suggested by various meta-analyses [START_REF] Westerlaan | Intracranial aneurysms in patients with subarachnoid hemorrhage: CT angiography as a primary examination tool for diagnosis-systematic review and meta-analysis[END_REF], and a vessel examination reading, before considering another invasive examination.

Limitations

Our single center, retrospective study involved patients from a single geographical area. We already discussed the reasons why follow-up information was not available for 25.2% of patients. As the study period was relatively long, the quality of the CT, CTA and DSA images improved between 2004 and 2018 and may have played a role in aneurysm detection, given differences in acquisition parameters such as the slice thickness on CTA. For example, in this study the three aneurysmal cases not seen during the initial five-day etiological investigation were all prior to 2006.

CONCLUSION

We have shown that the two patterns of spontaneous subarachnoid hemorrhage with negative initial etiological investigations had different outcomes: p-SAH patients rarely had neurological complications (0.6%), whereas in Np-SAH patients neurological complications were seen in 22.2% of cases and aneurysm was detected during follow-up in 5.6% of cases. Np-SAH patients require specific medical monitoring and a second vascular examination (CTA or DSA).
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