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Reversible cerebral vasoconstriction syndrome (RCVS) is a condition characterized by
reversible multifocal narrowing of cerebral arteries [1]. Patients commonly present with sudden
onset severe headache. The condition may result in focal neurologic deficits secondary to
iIschemic or hemorrhagic stroke or subarachnoid hemorrhage (SAH) [1,2]. The pathophysiology
of this condition is not fully understood but is associated with vasoconstricting drugs and the
postpartum period. The postpartum state is the most important contributor accounting for 50%-
60% of cases. Other identified triggers include vasoactive drugs such as sympathomimetics,
migraine abortive medications, interferon, NSAIDs, alcohol, blood transfusions, erythropoietin,
iIntravenous immunoglobulin, migraine and trauma [3].

RCVS is a medical condition in which there is multifocal arterial constriction and dilation in
the cerebral vasculature [1]. Complications of RCVS include ICH, SAH, posterior reversible
encephalopathy syndrome (PRES) and ischemic infarction. Brain hemorrhage in RCVS
tends to occur within the first three days. Infarction tends to occur with cases of severe
proximal vasoconstriction. The pathogenesis of RCVS remains uncertain but autonomic
dysregulation, oxidative stress and genetic predisposition have been postulated [2]. RCVS is
generally not associated with a viral infection. The etiology of RCVS in COVID-19 is under
iInvestigation. Direct local effect of SARS-CoV-2 on ACEZ2 receptors leading to endothelial
cell dysfunction and vasoconstriction with the concomitant local inflammatory release of
vasoactive substances causing vasodilation and loss of cerebral autoregulation in the brain
could result in RCVS.

To our knowledge, we report the first case of large ICH and SAH secondary to RCVS in the
setting of COVID-19 infection. Our case is unique in that initial CTA and traditional cerebral
angiography showed diffuse cerebral vasoconstriction, which resolved on subsequent
angiography, and after treatment with verapamil. This case adds to the growing evidence of
a possible association between RCVS and SARS-CoV-2 infection. RCVS is generally
associated with SAH, but this case also features a large ICH. In addition, our patient did not
have increased systemic inflammatory response or prothrombotic serum markers. SARS-
CoV-2-related microangiopathic damage secondary to either direct viral damage or a local

COVID-19 is a pandemic disease caused by infection with SARS-CoV-2. Common
complications include acute hypoxic respiratory failure, progressing to acute respiratory distress
syndrome (ARDS) in a significant minority of patients. Neurologic symptoms are varied; many
are related to hypercoagulability associated with the viral infection [4]. In this case report, we
present a rare case of intracerebral hemorrhage (ICH) and SAH secondary to RCVS in a patient
with SARS-CoV-2 infection.

Case Description
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Figure 2: (A) Axial cut, CT angiogram of the head demonstrating focal areas of stenosis involving the left inferior M2 middle

An 18-year-old African American male with a past medical history of asthma presented to the

emergency department with a thunderclap headache, nausea, and vomiting for the past two cerebral artery (MCA). (B) Coronal cut, CT angiogram of the head demonstrating focal areas of stenosis involving the right - ; - -

. .- ' ; Immune response leading to dynamic vessel wall changes could explain cerebrovascular
days. The blood pressure at admission was 149/79 mmHg, and there were no focal deficits on superior M2 MCA. (C) Axial cut, CT angiogram of the head demonstrating focal areas of stenosis involving the right P2 posterior events SUChpaS RCVS O?Jr at}i/ent suffered non aneurgsmal SAH arF:d 4 rare complication of
neurological examination. Blood tests were grossly unremarkable. Initial CT head without cerebral artery. ' P y P

parenchymal hemorrhage in the frontal lobe. This patient's RCVS2 score is 9 (5 points for
single thunderclap headache, 3 points for vasoconstrictive trigger identified, 1 point for SAH
present on imaging), with a score of >5 having high specificity and sensitivity (99% and 90%
respectively) for diagnosing RCVS [13].

contrast showed no acute intracranial abnormality (Figure 1A). CT angiogram of the head
showed multifocal areas of stenosis, predominantly involving M2/M3 segments of Dbilateral
middle cerebral arteries (MCA), and P2/P3 segments of bilateral posterior cerebral arteries
(PCA), as well as A2 segment of the right anterior cerebral artery (ACA), (Figures 2A-2C). Four
hours after the initial presentation, the patient became unresponsive with a Glasgow coma
score (GCS) of 3. STAT repeat CT head without contrast revealed a 6.4 x 4.4 x 4 cm (66 cc)
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hemorrhage in the right frontal lobe with 7 mm of leftward midline shift, mass effect on the right ~J%)

lateral ventricle, and SAH in the right frontal and temporal lobes (Figure 1B). The ICH score

was 3 with 72% mortality. The patient was transferred to ICU and intubated. Emergent right

decompressive craniectomy was performed. Subsequent MRI brain with and without contrast

(Figure 3) ruled out any clear etiology that would explain the patient intracranial and SAH.

Vasculitis evaluation including antinuclear antibody (ANA), C-reactive protein (CRP), Conclusion

sedimentation (SED) rate, anti-neutrophil cytoplasmic antibody (ANCA) and serum

neurosyphilis antibody was negative. Urinary drug screen (UDS) revealed the presence of

THC. Conventional cerebral angiogram revealed mild to moderate diffuse focal intracranial ICH secondary to RCVS is a potential neurological sequelae of SARS-CoV-2 infection.
stenosis Concerning RCVS (Figure 4A)' 80_mg of IV Verapam” cvery 8 hours was Initiated to Figure 3: MRI brain with and without contrast post decompression, fluid-attenuated inversion recovery (FLAIR) sequence We_ prese_nt one of the firSt C_ase reports ofa Iarge IQH ana SAH sef:ondary.to RCVS n a
treat the RCVS. The patient was successfully extubated on day 11 of hospitalization. Repeat demonstrating subarachnoid hemorrhage in the right frontal and parietal lobe. patient with COVID-19 infection. As our understanding of this infection and its clinical
cerebral angiogram on hospital day 13 showed almost near-complete resolution of the manifestations continue to grow, it is important to recognize the unusual and atypical
previously seen diffuse focal stenosis (Figure 4B) supporting the diagnosis of RCVS. Verapamil extra-pulmonary manifestations of COVID-19.

was slowly weaned off the following days. The patient was later transferred to an inpatient

physical rehabilitation facility for two weeks of treatment and eventually made a full functional
recovery over the course of the following three months. References
Patl e nt I m ag I n g 110.. 1[3:2;;3'3,':-2Roe(;/9e.rossi;.)(l)eogerebral vasoconstriction syndrome. (Article in French) . Presse Med. 2010, 39:312-22.

2. Sattar A, Manousakis G, Jensen MB: Systematic review of reversible cerebral vasoconstriction syndrome.
Expert Rev Cardiovasc Ther. 2010, 8:1417-21. 10.1586/erc.10.124

3. Miller TR, Shivashankar R, Mossa-Basha M, Gandhi D: Reversible cerebral vasoconstriction syndrome, Part
1. epidemiology, pathogenesis, and clinical course. ADINR Am J Neuroradiol. 2015, 36:1392-9.
10.3174/ajnr.A4214

4. Mao L, Jin H, Wang M, et al.: Neurologic manifestations of hospitalized patients with coronavirus disease
2019 in Wuhan, China. JAMA Neurol. 2020, 77:683-90. 10.1001/jamaneurol.2020.1127

5. Katz BS, Fugate JE, Ameriso SF, et al.: Clinical worsening in reversible cerebral vasoconstriction syndrome .
JAMA Neurol. 2014, 71:68-73. 10.1001/jamaneurol.2013.4639

6. Topcuoglu MA, Singhal AB: Hemorrhagic reversible cerebral vasoconstriction syndrome: features and
mechanisms. Stroke. 2016, 47:1742-7. 10.1161/STROKEAHA.116.013136

7. Muehlschlegel S, Kursun O, Topcuoglu MA, Fok J, Singhal AB: Differentiating reversible cerebral
vasoconstriction syndrome with subarachnoid hemorrhage from other causes of subarachnoid hemorrhage.
JAMA Neurol. 2013, 70:1254-60. 10.1001/jamaneurol.2013.3484

8. Ducros A, Boukobza M, Porcher R, Sarov M, Valade D, Bousser MG: The clinical and radiological spectrum of
reversible cerebral vasoconstriction syndrome. A prospective series of 67 patients. Brain. 2007, 130:3091-

101. 10.1093/brain/awm256

9. Dakay K, Kaur G, Gulko E, et al.: Reversible cerebral vasoconstriction syndrome and dissection in the setting
of COVID-19 infection. J Stroke Cerebrovasc Dis. 2020, 29:105011.

10.1016/j.jstrokecerebrovasdis.2020.105011

10. Gogia B, Fang X, Rai P: Intracranial hemorrhage in a patient with COVID-19: possible explanations and
considerations. Cureus. 2020, 12:e10159. 10.7759/cureus.10159

11. Spence JD, de Freitas GR, Pettigrew LC, et al.: Mechanisms of stroke in COVID-19 . Cerebrovasc Dis. 2020,
49:451-8. 10.1159/000509581

12. Varga Z, Flammer AJ, Steiger P, et al.: Endothelial cell infection and endotheliitis in COVID-19 . Lancet.
2020, 395:1417-8. 10.1016/S0140-6736(20)30937-5

13. Rocha EA, Topcuoglu MA, Silva GS, Singhal AB: RCVS2 score and diagnostic approach for reversible cerebral
vasoconstriction syndrome. Neurology. 2019, 92:e639-47. 10.1212/WNL.0000000000006917

14. Short K, Emsley HC: lllicit drugs and reversible cerebral vasoconstriction syndrome. Neurohospitalist. 2021, 11:40-4.
10.1177/1941874420953051

Figure 4: (A) Left internal carotid artery angiogram (lateral view) demonstrating mild 1o moderate diffuse focal stenoses involving

the left MCA and bilateral ACAs. (B) Left internal carotid artery angiogram (lateral view) demonstrating near-complete resolution J L
. . . _ of previously seen diffuse focal stenoses. This research was supported (in whole or in part) by HCA H A
Figure 1: (A) Axial cut, non-contrast head CT on admission was unremarkable. (B) Axial cut, non-contrast head CT four hours after . .
admission demonstrated 6.4 x 4.4 x 4 cm right fronto-parietal intracranial hemorrhage with mass effect and 7 mm right to left Healthcare and/or an HCA Healthcare affiliated entlty- The @
midline shift. Subarachnoid hemorrhage in the right frontal and temporal lobes. views expressed in this publication represent those of the Healthcare

author(s) and do not necessarily represent the official views of
HCA or any of its affiliated entities.
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