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A B S T R A C T   

In the medical literature, some case reports on the association of the COVID-19 infection and occurrence of 
spontaneous subarachnoid hemorrhage (SAH)have been reported Aim of the present paper is to search the causes 
of this association The diagnosis of COVID-19 was based on the real-time reverse-transcription polymerase chain 
reaction (PCR) test and computed tomography (CT) of the chest. There were four patients, whose median ages 
were 46,758, ranged 36–54 years). In conclusion, Spontaneous SAH can occur in the early and late course of 
COVID-19 infection. Its early recognition of the patient with spontaneous SAH is imperative.   

Introduction 

The novel coronavirus disease 2019 (COVID-19) is a global pandemic 
with international concern [1]. SAH is a devastating disease [2], which 
accounts for approximately 5–10 % of strokes [2] Several case report 
about the SAH and COVID-19 infection have been reported [3–6], but 
three reviews about the interaction between COVID-19 and the central 
nervous system have been recently published, but the occurrence of SAH 
in patients with Covid-19 infection has not been mentioned in these 
reviews [7–9]. There is limited knowledge on the SAH following 
COVID-19 at present. A direct or indirect association between the 
occurrence of spontaneous SAH and COVID-19 has not been demon
strated yet. Identifying factors for diagnosis and management of patients 
with COVID-19 infection and SAH is necessary. 

Methods 

COVID-19 infections associated with spontaneous SAH were 

retrospectively analyzed in patients who were admitted between March 
10 and 2 September 2020 to a university hospital. The patients with 
positive lung CT findings underwent formal testing using a real-time 
reverse-transcription polymerase chain reaction (PCR) analysis (Bio- 
Speedy Covid-19 RTQPCR Bioeksen, Turkey) or rapid Test COVID-19 for 
detecting IgM and IgG antibodies (Covid-19 IgM/IgG Ab-CG hotgen 
Beijing hotgen biotech Co. Germany). Patients were excluded if they had 
a hemorrhage due to head trauma or other causes. DSA was performed 
to diagnose the aneurysm of patients. 

Results 

Four consecutive patients COVID 19 with spontaneous SAH admitted 
between 10 March 2020 and 2 September 2020. The median age was 
46,758 between 36–54 years). 

Abbreviations: CT, computed tomography; SAH, subarachnoid hemorrhage. 
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Cases 

Case 1. GH, 52 years old female admitted with the sudden loss of 
consciousness. Her fever (38.9C0), her GCS was 3. On admission, a CT 
scan showed a diffuse spontaneous SAH and intraventricular hemor
rhage (World Federation of Neurosurgical Societies grade 5, grade 4 on 
modified Fisher scale). Her chest CT and PCR test were positive for 
Covid-19. CT demonstrated SAH, including a ventricular and anterior 
interhemispheric, and left Sylvian fissure hemorrhage with generalized 
sulcal effacement and cerebral edema. DSA showed an anterior 
communicating artery aneurysm with a diameter of 6,5 × 5 mm size. She 
died after 13 days of hospitalization. 

Case 2. EC, 54 years male admitted with low consciousness and low 
GCS (3) score He has had fixed and dilated pupils and fever (39.2C0). His 
non-contrast computed tomography (CT) brain showed massive spon
taneous SAH. World Federation of Neurologic Surgeons (WFNS) grading 
scale for SAH was 5. The chest CT was consistent with COVID-19. 
Reverse transcription-polymerase chain reaction (RT-PCR) from naso
pharyngeal swab specimens confirmed positive COVID-19. The patient 
died after two days of hospitalization. 

Case 3. TE, a 45 years old male, was admitted to the hospital with a 
high fever (39.1C0), severe dyspnea. His neurological examination was 
intact. His chest CT showed an involvement consistent with COVID-19. 
Reverse transcription-polymerase chain reaction (RT-PCR) from naso
pharyngeal swab specimens was negative for COVID-19, but his serum 
COVID-19 rapid Test detected IgM and IgG antibodies to COVID-19. The 
patient was hospitalized for ten days, and medical treatment was given. 
Four months after discharge, sudden deterioration occurred. His GCS 3, 
pupils were dilated, nonresponsive to light. Noncontrast cranial CT 
revealed SAH..Ten days after hospitalization, the patient died. 

Case 4. 36 years woman was referred to our hospital after sudden 
deterioration. Before admission, she had no symptoms and signs related 
COVID-19. Her GCS was 3 at the admission, the patient was immediately 
intubated. Her chest CT showed a COVID-19 related diffuse involve
ment. Fisher Grade 4 SAH was seen on the Cranial CT. Polymerase chain 
reaction (PCR) and chest CT for Covid-19 were positive. Her clinical 
status improved after admission, but no aneurysm was detected in DSA 
examination. 

Discussion 

Main findings 

This article provides evidence of the spontaneous SAH producing 
effect of COVID-19 infection in four cases. A ruptured aneurysm was 
detected in only one of these four patients. Our study demonstrates that 
there a risk of spontaneous SAH with COVID-19 infection, there can be a 
direct or indirect relationship between the occurrence of spontaneous 
SAH and COVID-19 depending on endothelial dysfunction of patients 
with Covid-19 infection. Three of four cases were admitted to the hos
pital with a high fever. Reddy et al. reported their experience of 12 cases 
with COVID-19 infection and concurrent cerebrovascular disease [10]. 
In their series of 12 patients, 10 patients had an ischemic stroke, of 
which 1 suffered hemorrhagic transformation and only two had intra
cerebral hemorrhage [10]. Recently, a European multicenter study, 
eighteen COVID 19 patients with intracranial hemorrhage were reported 
[11]. Of these patients, 11(61.1 %) has had SAH [11], but secondary 
SAH was seen in only one patient. In this European multicenter study 
case series, no aneurysm was found in DSA. The major pathologic state 
of necrotizing vasculitis is typically associated with parenchymal hem
orrhage [11]. In our case series, cranial and chest CTs were obtained. No 
evidence of a vascular pathology (except aneurysm in case 1) was 
observed. SAH may be depended on anticoagulation therapy, two pa
tients of the present study had not used anticoagulation therapy, their 

platelet count, and the prothrombin time was normal. Another problem 
is that ECMO and ventilation may lead to an increased incidence of 
intracranial hemorrhage [11], likely SAH. However, in four of our case 
series, SAH had been occurred, before ECMO and ventilation therapy 
has been given. 

Conclusion 

Understanding the relationship between spontaneous SAH and 
COVID-19 is of paramount importance to implement management 
changes, such as obtaining cranial and thorax CT of patients. In our 
cases, spontaneous SAH were incidentally identified, all patients died. 
The Covid-19 primarily affects the lungs. On chest imaging, multi-focal 
areas of consolidation in a peripheral distribution pattern were observed 
in all four cases. Every suspected SAH patient should be screened for 
possible COVID-19 symptoms. If there are positive lung symptoms, non- 
contrast chest, and brain CT at the same time should be obtained. SAH 
may occur in the early (in three patients, case, 1,2,4) and late course 
(case 3) of COVID-19 infection. Understanding the occurrence of SAH in 
COVID-19 is still at the beginning phase. Detection of spontaneous SAH 
in patients with COVID-19 is likely not easy given limited and difficult 
examination in many critical care patients. We speculate that COVID-19 
infection triggers SAHs, but the mechanism can not be fully understood 
by limited sources or publications. If we consider the nervous system as a 
great orchestra that can express a complete range of rhythms and mel
odies and the most complex harmonic combinations [12], we will find it 
easier to understand the relationship between Covid-19 related endo
thelial dysfunction and SAH. To understand the biomechanical, molec
ular, and cellular effects [13] of Covid-19 infection-related SAH, more 
histopathological studies are needed. Its early recognition is imperative. 
The paper will provide further studies. It is required to act now to un
derstand its cause. 
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