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Abstract
Introduction Cerebrovascular complications occur in 15-20% of patients with acute bacterial meningitis infections and are associated with a poor prognosis. Arterial 
narrowing is the most common finding, most likely resulting from inflammation associated with meningitis. We report neurologic recovery from hemodynamic 
management in a patient with meningitis associated vasospasm. 

Observation A 43 year old female was admitted to a medical intensive care unit with fever, right ear pain with drainage, and seizures. Brain imaging revealed 
bilateral otomastoiditis, right temporal cerebritis, and right transverse sinus thrombosis requiring anticoagulation. Vancomycin, metronidazole, and ceftriaxone 
were initiated for meningitis followed by mastoidectomy. Prior to surgery, a head and neck computer tomography angiography revealed diffuse decreased caliber 
of the intracranial vessels, concerning for vasospasm. Transcranial Doppler ultrasound confirmed cerebral artery vasospasm. Neurology consultants recommended 
conservative hemodynamic augmentation given risk for bleeding with venous sinus thrombosis with a goal systolic blood pressure (SBP) of 120 – 140 mmHg and 
mean arterial pressure (MAP) no greater than 100. Phenylephrine was initiated, although nicardipine was later required to maintain target SBP goal. After initiation 
of SBP augmentation within 12 hours, the patient’s Glasgow Coma Scale (GCS) score improved from 5 to 10. Within several weeks, the patient was discharged with 
significant neurological recovery only limited by global aphasia which recovered at follow-up. 

Conclusion and relevance Hemodynamic augmentation therapy is an important treatment strategy for vasospasm in patients with subarachnoid hemorrhage (SAH) 
with the goal of improving cerebral perfusion to overcome the increased vascular resistance in the cerebral arteries. This case demonstrates meningitis associated 
vasospasm can also be mitigated by augmentation of SBP in an effort to increase cerebral perfusion and minimize neurologic injury. Neurologic improvement 
occurred after initiation of hemodynamic augmentation in this patient with severe vasospasm induced by inflammation from meningitis. 
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Manuscript
Cerebrovascular complications occur in 15-20% of patients 

with acute bacterial meningitis infections and are associated with a 
poor prognosis [1]. Arterial narrowing is the most common finding, 
resulting most likely from inflammation associated with meningitis 
[2].  Currently, there is a paucity of data on the treatment of severe 
vasospasm associated with meningitis. We report neurologic recovery 
from hemodynamic management in a patient with meningitis 
associated vasospasm. 

Report of case
A 43-year-old female presented one month after a posterior 

lumbar fusion at L5-S1 and L4-L5 with altered mental status requiring 
intubation, fever, and several days of right ear purulent drainage. 
She had a history for seizure-like episodes for which she did not take 
medication and a remote history of cocaine use.   

On physical exam, she was intubated with non-purposeful 
movements, although withdrawing from painful stimuli. 

Head computed tomography imaging revealed bilateral mastoid 
and middle ear effusions and a small pneumocephalus in right 
middle cranial fossa concerning for possible epidural abscess or 
subdural empyema. Otolaryngology placed a right myringotomy 

with tympanostomy tube. Neurosurgery then performed a lumbar 
puncture (results listed in Table 1). Brain magnetic resonance imaging 
was significant for bilateral meningitis complicated by intracranial 
extension and an area of cerebritis along the right temporal lobe 
measuring 2.0 x 2.0 centimeters. A focal filling defect was also noted 
within the right transverse sinus, consistent with dural venous sinus 
thrombosis that was treated initially with heparin infusion and later 
transitioned to warfarin via enoxaparin bridge. 

Despite patient’s confusion, the initial neurologic examinations 
were nonfocal. On day two of admission, the patient demonstrated 
new right upper extremity weakness and upgoing toe. Throughout the 
remainder of her course, neurologic examinations were remarkable 
for left gaze preference, right sided upper extremity weakness, right 
upgoing toe, and global aphasia.
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hypothermia [3,4]. However, few if any, prospective trials are available 
that can guide our treatment strategies for vasospasm in acute bacterial 
meningitis.

Hemodynamic augmentation therapy is an important treatment 
strategy for vasospasm in patients with subarachnoid hemorrhage 
(SAH) with the goal of improving cerebral perfusion to overcome 
the increased vascular resistance in the cerebral arteries [5]. This case 
demonstrates meningitis associated vasospasm can also be mitigated 
by augmentation of SBP in an effort to increase cerebral perfusion and 
minimize neurologic injury. 

Conclusion 
Hemodynamic augmentation may have a role in the treatment 

of cerebrovascular complications of bacterial meningitis such as 
vasospasm by increasing cerebral perfusion pressure. Neurologic 
improvement occurred after initiation of hemodynamic augmentation 
in this patient with severe vasospasm induced by inflammation 
from meningitis. Further studies should evaluate hemodynamic 
augmentation therapy in patients with cerebrovascular complications 
in bacterial meningitis. 
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Figure 1. Circle of Willis 3D volume rendering processed from computed tomography 
angiography of the head and neck.  Vasospasm is evidenced by diminished vessel of the 
vessels, notably the A1 and M1 segments of the anterior and middle cerebral arteries 
(arrows). 

Figure 2. Circle of Willis maximum intensity projection processed from computed 
tomography angiography of the head and neck.  Vasospasm is evidenced by diminished 
caliber of the vessels, notably the A1 and M1 segments of the anterior and middle cerebral 
arteries (arrows).   

Vancomycin, metronidazole, and ceftriaxone were initiated as 
empiric antibiotics at admission and narrowed to long term intravenous 
ceftriaxone based on infectious disease consultant recommendations 
and culture data results. Cerebrospinal fluid, middle ear fluid, and 
blood cultures were all positive for Streptococcus pneumoniae. On 
day five of admission, a mastoidectomy was performed due to lack of 
improvement with appropriate antimicrobial therapy and persistent 
mastoiditis on imagining. Head and neck computed tomography 
angiography before surgery revealed diffuse decreased caliber of the 
intracranial vessels, concerning for vasospasm. Transcranial Doppler 
ultrasound (TCD) revealed increased velocity suggesting severe 
vasospasm in the left middle cerebral artery (MCA), moderate in the 
right MCA, and left anterior cerebral artery (ACA), and mild in the 
right ACA. TCD mean velocity results listed in Table 2. 

Due to evidence of vasospasm on TCD and cerebral hypoperfusion 
on electroencephalography, neurology consultants recommended 
conservative hemodynamic augmentation given risk for bleeding with 
venous sinus thrombosis with a goal systolic blood pressure (SBP) of 
120 – 140 mmHg and mean arterial pressure (MAP) no greater than 
100. Phenylephrine infusion was titrated to goal SBP for 15 hours. 
Neurologic improvement occurred within 12 hours of initiating 
phenylephrine as evidenced by the Glasgow Coma Scale (GCS) score 
increasing from 5 to 10. After 15 hours, phenylephrine infusion was 
turned off and a nicardipine infusion was subsequently started to 
maintain a normotensive SBP less than 160 mmHg and MAP less than 
100 to avoid risk of intracerebral hemorrhage. The patient continued 
to improve neurologically, maintaining a GCS score of 10 thereafter.

Nine days later a repeat TCD showed marked improvement.  
Bilateral MCA and ACA velocities were reduced by half. At discharge, 
she was able to follow commands, verbalize, and track to visual stimuli. 
Overall, she made significant neurologic improvement throughout her 
stay, only limited by global aphasia [Figure 1 and 2].

Discussion 
Cerebrovascular complications due to arterial narrowing as 

evidenced by increased cerebral blood flow velocity (CBFv) greater 
than 150 cm/s on TCD is associated with an increased risk of 
stroke and poor functional outcomes [2]. We are unaware of any 
randomized, controlled trials evaluating treatment strategies for 
vasospasm in acute bacterial meningitis secondary to otomastoiditis.  
Case reports and retrospective analyses have supported aggressive 
interventions including intra-arterial vasodilator therapy, suboccipital 
decompression, intracranial bypass, barbiturate coma, and therapeutic 

WBC  3250 (0 – 10/mm3) 
 97% polymorphonuclear cells 

RBC 233 (0/mm3) 
Glucose < 10 mg/dL
Protein 552 (15 – 45 mg/dL)
Lactate 13.9 (1.1 – 2.8 mmol/L) 

Table 1. Cerebrospinal Fluid Data*

Left MCA† 213 (40 – 80 cm/sec)
Right MCA 146 (40 – 80 cm/sec)
Left ACA‡ 125 (35 – 60 cm/sec)
Right ACA 106 (25 – 60 cm/sec) 

*Transcranial doppler mean velocities (reference ranges), 
†MCA = middle cerebral artery,
‡ACA = anterior cerebral artery

Table 2. Transcranial Doppler Mean Velocities*
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