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Case report

A 41-year-old man was admitted to hospital with

a 1-week history of fever, headache and vomiting.

He was known to have Evans’ syndrome (immune

thrombocytopenia with autoimmune haemolytic

anaemia), which had been treated by splenectomy

3 years prior to presentation. He had declined the

relevant vaccinations. On arrival in the Emergency

Department, he complained of headache, was con-

fused and non-compliant with examination. He had

neck stiffness, but was apyrexial and cardiovascu-

larly stable. His Glasgow Coma Scale (GCS) was

13 (Eyes 3, Motor 6, Verbal 4), but there were no

localizing signs. Inflammatory markers were ele-

vated [C-reactive protein (CRP) 367 mg/l] and neu-

trophilia was detected [white cell count (WCC)

27�109/l, neutrophils 25�109/l]. Platelets were

51�109/l consistent with Evans’ syndrome. A com-

puted tomography (CT) head scan revealed moder-

ate hydrocephalous, but no other abnormality. The

cerebrospinal fluid (CSF) was turbid and the protein

concentration was grossly elevated (17 g/l). CSF glu-

cose was undetectable (<0.1 mmol/l). CSF WCC

could not be performed as the sample clotted, but

Streptococcus pneumoniae urine antigen was posi-

tive and subsequently both blood and CSF cultures

grew S. pneumoniae. Treatment was commenced

with intravenous ceftriaxone (2 g bis die) at presen-

tation and he received a 4-day course of dexametha-

sone [10 mg quater die sumendus (qds)].

Clinical improvement was noted; by the time ster-

oids were withdrawn, there was mild confusion

(mini-mental test score 9/10), resolution of headache

and improved mobility. The CRP had normalised

and serial CT head scans demonstrated resolving

hydrocephalus. Imminent discharge home was

planned.
The day following discontinuation of steroids, his

headache recurred and there was a gradual drop in

conscious level over 36 h to GCS 5 (E1, M3, V1)

associated with fever and a rise in inflammatory

markers. Phenytoin was commenced, but an elec-

troencephalogram did not demonstrate epileptiform

activity. A CT head scan (including a CT venogram)

did not show any new abnormality. He was

admitted to intensive care and dexamethasone was

restarted (4 mg qds). He was therefore off steroid

treatment for 72 h. On review by the neurology

team, the pupils were unequal (left 4 mm, right

3 mm) and there was an exotropia with loss of

doll’s eye reflex. Corneal reflexes were intact.

Stimulus-sensitive myoclonus was noted. There

was a spastic catch on examination of tone in the

upper limbs and the limbs flexed in response to

pain. Cranial magnetic resonance imaging demon-

strated high signal in the thalami and posterior limb

of the internal capsule bilaterally, and in the left

caudate head and lentiform nucleus. Other smaller

areas of high signal were seen in the subcortical

white matter of the frontal lobes, in the right tem-

poral lobes and adjacent to the occipital horn of the
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right lateral ventricle. A single area of enhancement

was seen in a white matter lesion deep to the left

insula (Figure 1). Flow voids were seen in the basilar

artery and both posterior cerebral arteries. There

was no hydrocephalus. Repeat CSF analysis was
consistent with partial resolution of bacterial menin-

gitis (WC 16/mm3, protein 1.38 g/l, glucose 3 mmol/l

with serum glucose 5.7 mmol/l). No organisms were

seen on Gram or Ziehl–Neelsen staining, and cul-

ture (including enrichment and prolonged culture

for mycobacteria) was negative. Dexamethasone
was increased to a total daily dose of 40 mg and

was subsequently gradually weaned over several

weeks. There has been some limited clinical im-

provement although at 4 months the patient remains

significantly impaired; eyes open spontaneously,

brisk localization with the left upper limb, some vol-

untary movement of the lower limbs and occasional
sounds.

Discussion

Cerebrovascular complications are common in

bacterial meningitis and, when they occur, the

causative pathogen is most likely to be S. pneumo-
nia.1–3 Other reported predictors are reduced level
of consciousness on presentation and relatively low
CSF WCC.1 Although stroke generally occurs in
the most severely affected patients,1,4 it can be a

delayed phenomenon occurring 2 weeks or more
following the commencement of antibiotics.1

Prognosis for functional recovery is poor.1,2

A recent report has emerged of acute deterioration
occurring several days following discontinuation of
steroid therapy despite initial marked improvement
in the patient’s condition.5 Our case echoes such a
presentation and the neuroradiological findings
were consistent with ischaemia due to bacterial
meningitis.6 Although a single, retrospective ana-
lysis of a pneumococcal meningitis case series has
not corroborated the existence of such a phenom-

enon,4 we postulate that this may be due to the rela-
tively recent introduction of high-dose corticosteroid
therapy in the clinical guidelines for the treatment of
pneumococcal meningitis (at least in high-income
countries).7

The mechanism underlying delayed cerebral is-
chaemia in the context of an improving patient
with bacterial meningitis is currently unclear but it

Figure 1. T2-weighted axial (A–C), fluid attenuated inversion recovery coronal (D), axial T1-weighted gadolinium enhanced

coronal (E, G–I) and axial (F) magnetic resonance images demonstrate high T2 signal in the midbrain, thalami and internal

capsules bilaterally and the left basal ganglia. The midbrain lesions showed some enhancement (E). There were scattered,

similar but very small, foci of high T2 signal in the subcortical white matter bilaterally, some of which also enhanced

(D and H). Enhancement is also seen in the meninges around the third nerves bilaterally (F, G, arrows) and optic chiasm

(I, white arrowhead).
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has been postulated that it may be an infectious
phenomenon, an immune-mediated thrombotic

microangiopathy or occur secondary to hypercoa-

gulability due to bacterial meningitis exacerbated
by corticosteroid therapy.8 Our impression is that it

is most likely to reflect an immune-mediated throm-
botic microangiopathy which is suppressed by acute

steroid therapy.
This case (i) provides further evidence for the phe-

nomenon of delayed cerebral ischaemia in the con-

text of an improving patient with pneumococcal

meningitis; (ii) offers additional support for the sug-
gestion that steroid withdrawal plays a role in this

disorder; and (iii) serves as a reminder to physicians
to be alert to the possibility of the emergence of

vasculopathy as a late complication of steroid-

treated meningitis. In the light of the findings of
Schut et al.5 and our own, we suggest that consid-

eration is given to gradual steroid withdrawal rather
than the abruptly terminated 4-day course (10 mg

dexamethasone qds) currently advocated.9 Further

work is required to determine definitively the mech-
anism underlying delayed vasculopathy as a late

complication of steroid-treated meningitis.
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