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Abstract

Acute bacterial meningitis (ABM) remains a common disease, especially in developing countries. Although morbidity and mortality have
improved with advances in medicine, significant neurologic complications of meningitis still occur. Delayed cerebral vasculopathy (DCV)
is a unique complication following ABM leading to ischemic strokes and poor functional outcomes. We describe a case of a 66-year-old
man with repeated acute infarcts from DCV due to ABM, notably in the absence of empiric dexamethasone treatment, which was not
administered as meningitis was diagnosed post-antibiotic initiation. New areas of acute ischemia were noted on repeat imaging on days
6, 24, and 30 of admission. Vascular imaging revealed multifocal vascular stenosis, consistent with vasospasm that was successfully

treated with Milrinone.
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Introduction

Pneumococcal meningitis is a severe neuro-infectious disease
associated with increased rates of mortality and long-term neu-
rological sequelae in survivors [1]. Among the neurological com-
plications of pneumococcal meningitis is delayed cerebral vascu-
lopathy (DCV), a rare but serious complication of acute bacterial
meningitis (ABM), occurring in approximately 4% of cases, with
some smaller retrospective studies reporting an incidence as
high as 10% [2, 3]. DCV is often associated with poor outcomes,
including high morbidity and mortality due to recurrent strokes
and progressive neurological decline [4].

While previous reports have highlighted the challenges of man-
aging DCV, this case provides novel insights into both the limita-
tions of initiating corticosteroid therapy and the use of milrinone
as a potential therapeutic intervention. We describe the complex
course of a 66-year-old male patient diagnosed with pneumococ-
cal meningitis, complicated by DCV, which led to multiple cerebral
infarcts and vasospasm that improved with milrinone adminis-
tration. By sharing this intricate case, we strive to shed light on
the challenging aspects of managing pneumococcal meningitis
complicated by DCV and enhance the existing body of clinical
knowledge.

Case report

A 66-year-old male presented with a two-week history of acutely
worsening back pain and two days of altered mental status. He
was intubated for airway protection. Initial exam was limited due
to paralytics but it showed equally reactive pupils and withdrawal
to pain in all extremities. Labs showed white blood cell (WBC)
count of 12.1x 10%/L, erythrocyte sedimentation rate (ESR) of
128 mm/h, C-reactive protein (CRP) of 53.6 mg/L, and procalci-
tonin of 26.20 ng/mL. Empiric vancomycin and cefepime were
started. Computed tomography (CT) scan of the head revealed
moderate ventricular prominence. CT of the chest, abdomen, and
pelvis were unremarkable aside from mild atelectasis. Magnetic
resonance imaging (MRI) scan of the spinal cord revealed diffuse
leptomeningeal enhancement along the cervical and thoracic
spine with L4-L5 facet joint effusions and small paraspinal muscle
abscesses (Fig. 1). Brain MRI showed leptomeningeal enhance-
ment, communicating hydrocephalus, ventriculitis, and punctate
infarcts in the inferior frontal lobes and right paramedian frontal
lobe (Fig. 2).

Blood cultures were positive for Streptococcus pneumoniae. Cere-
brospinal fluid (CSF) analysis showed WBC 113 cells/uL, pro-
tein 319 mg/dL, and glucose <10 mg/dL, with CSF cultures also
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Figure 1. MRI of the spinal cord revealing leptomeningeal enhancement
along the cervical and thoracic spinal cord and cauda equina nerve
roots.

positive for S. pneumoniae. Accordingly, antibiotics were deesca-
lated to ceftriaxone. Dexamethasone was not given as meningitis
was diagnosed post-antibiotic initiation.

The hospital course was complicated by worsening neurologic
status. On day 6, the patient had an asymmetric pupil with
an MRI brain confirming acute infarcts in the right cerebellum
and left basal ganglia (Fig. 3). Transthoracic and Transesophageal
Echocardiogram was negative for endocarditis.

On day 24, the patient’s developed left hemiplegia. Repeat
brain MRI showed additional acute infarcts in the right thalamus
and left basal ganglia (Fig. 4). Computed tomography angiography
(CTA) of the head and neck were unremarkable. Repeat CSF and
blood cultures were negative. On day 30, repeat CTA showed
multifocal intracranial stenosis and a new left cerebellar hypoat-
tenuation (Fig. 5).

The patient was started on a trial of milrinone, which led to
improved anterior and posterior cerebral artery caliber over two
days on repeat CTA, and the patient was transitioned to cilostazol
100 mg twice daily (Fig. 6). However, he remained comatose,
and comfort care was initiated on day 35. He subsequently
passed away.

Discussion

This case highlights the impact of delayed administration of
empiric steroids in ABM and its potential contribution to the
development of DCV [5]. In this patient, dexamethasone was not
administered as bacterial meningitis was diagnosed only after
the initiation of antibiotics. Several factors contributed to the
delay in diagnosis, including the atypical presentation and the
initial focus on alternative causes of illness. This underscores the
necessity of maintaining a high index of suspicion for bacterial
meningitis, particularly in critically ill patients with systemic
signs of infection. Current guidelines recommend administering
corticosteroids before or at the same time as the first dose of
antibiotics in suspected cases of pneumococcal meningitis to
mitigate inflammatory-mediated complications [6, 7].

Early administration of dexamethasone has been shown to
attenuate the intense inflammatory response seen in ABM, which
may contribute to blood-brain barrier dysfunction and subse-
quent vascular complications [8]. The absence of early steroid
treatment in this case may have amplified the inflammatory
response, increasing the risk of vascular endothelial damage
and predisposing the patient to progressive cerebrovascular
complications [9].

DCV is a complex phenomenon involving para-infectious
vasculitis, post-infectious autoimmune-mediated vasculopathy,
cerebral vasospasm, and thrombosis [4, 10, 11]. While molecular
pathways involving cytokine release, complement activation, and
endothelial dysfunction play a role in these processes, the primary
clinical challenge remains timely recognition and intervention
[12]. Given the limited understanding of the precise molecular
mechanisms underlying DCV, future studies should explore
targeted therapies aimed at mitigating inflammatory damage,
such as matrix metalloproteinase inhibitors and complement
pathway modulators [13, 14].

In managing DCV, treatment strategies have largely been
extrapolated from approaches used in subarachnoid hemorrhage-
associated vasospasm [15, 16]. Vasodilatory agents, including
milrinone, have shown promise in improving vascular caliber
and preventing further ischemic injury [17]. This case demon-
strated a transient improvement in vessel caliber following
milrinone administration, although it did not translate to a
favorable clinical outcome. The role of immunomodulatory
therapies, including high-dose corticosteroids in the later stages
of DCV, warrants further investigation. Some reports suggest
that pulse-dosing steroids may be beneficial in cases where
vasculitis is the predominant mechanism of DCV [9, 18].

Figure 2. MRI of the brain revealing ventriculitis, hydrocephalus, microhemorrhages, and small punctate infarcts in the inferior frontal lobes and right

paramedian frontal lobe.
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Figure 4. Repeat brain MRI showing additional acute infarcts in the right thalamus and left basal ganglia.

Figure 5. Repeat CTA head demonstrating new multifocal intracranial Figure 6. Repeat CTA head showing improved caliber of the anterior and
vessels stenosis. posterior cerebral arteries following Milrinone treatment.
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