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Parainfectious vasculitis due to
Pneumococcal meningitis following traumatic

CSF rhinorrhoea resulting in cerebellar
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Parainfectious vasculitis is a rare life threatening complication of Streptococcus pneumoniae
(S.pneumoniae) meningitis. There is a 19% risk of developing meningitis in the patients with
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cerebrospinal fluid (CSF) rhinorrhoea. The patient being reported developed CSF rhinorrhoea

due to traumatic fracture of cribriform plate, followed by pneumococcal meningitis and

parainfectious vasculitis resulting in cerebellar infarction.
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INTRODUCTION

Bacterial meningitis is a life threatening condition and
has a high risk of developing neurological sequelae.
Parainfectious vasculitis resulting in brain infarction is an
uncommon complication; holding a high mortality rate.
The treatment of this condition remains uncertain.* The
neurological complications associated with pneumococcal
meningitis include seizures, cerebral edema, hydrocephalus,
hearing loss, and ischemic or haemorrhagic brain damage.*
Patients with CSF rhinorrhoea have a 19% higher risk of
developing meningitis.’
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CASE PRESENTATION

A 64 year old diabetic lady (on glimepiride 1 mg once
daily and metformin 500 mg twice daily) was brought with
history of fever and projectile vomiting (2 to 3 episodes)
since morning, which was followed by altered sensorium.
The previous day evening, she had hit her head hard
against a door, following which she had headache and clear
watery nasal discharge. There was no loss of consciousness
or seizure. She took oral paracetamol (500 mg) and
levocetrizine (5 mg) as self-medication, but there was no
relief of symptoms.
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On examination, she was conscious, disoriented and
febrile (101°F). Her pulse rate was 110/ minute, blood
pressure 140/80 mmHg and respiratory rate 22/ minute
(saturation 95% in room air). There were no skin rashes.
Neck stiffness was present. Other systemic examinations
were normal. Her blood investigations showed leucocytosis
(14400 cells/cumm, with neutrophils 90%, lymphocytes
10%). Her renal and liver parameters, clectrolytes,
prothrombin time and urine routine were normal. Smear
for malarial parasite, viral markers (HIV, HBsAg, antit HCV)
and Weil Felix tests were negative. Computed tomography
(CT) of brain, echocardiography and chest Xray were also
normal. Her CSF was turbid, with WBC 10560 cells/cumm
(neutrophils 93%, lymphocytes 3%, eosinophils 4%), RBC
92 cells/cumm, protein 296 mg/dL, glucose 18 mg/dL
(random blood glucose 191). CSF Gram stain showed Gram
positive cocci, and acid fast bacillus stain and real time
polymerase chain reaction for tuberculosis were negative. In
view of bacterial meningitis, she was started on intravenous
ceftriaxone (2 gram q12h) and intravenous vancomycin
(30 mg/kg q12h), along with intravenous dexamethasone
(4 mg q6h, with first dose given 20 minutes prior to
antibiotic therapy). Blood glucose levels were controlled
with insulin therapy. Other supportive medications like
intravenous fluids, pantoprazole and paracetamol were
also given.

By day 3, she became oriented. Her CSF and blood
culture grew Streptococcus pneumoniae (S.pneumoniae).
Ceftriaxone was continued (as it was sensitive), and
vancomycin (intermediate sensitive) was stopped. Repeat
CSF analysis (on day 3) was normal, and the frequency
of dexamethasone was reduced to q8h. The following
day, she developed left upper limb ataxia and vertigo.
Magnetic resonance (MR) imaging of the brain showed
left cerebellar infarct (Figure 1) and MR angiography was

normal. Antinuclear antibody profile was negative. In view
of parainfectious vasculitic infarct, her dexamethasone
dose and frequency was increased to 10 mg q6h, along with
oral aspirin (150 mg once daily) and atorvastatin (40 mg
once daily). By day 7, she was asymptomatic. Her repeat
CSF culture (sent on day 4) was sterile. Dexamethasone
10 mg q6h was continued for total of 4 days, and then
changed to oral prednisolone (1 mg/ kg/ day). Her nasal
discharge sample tested positive for beta-2 transferrin
and CT cisternography showed a defect in the right
lateral lamella (8 x 5 mm) and cribriform plate (1.5 mm)
with active contrast leak adjacent to the lateral lamella
(Figure 2). After completing 14 days of ceftriaxone therapy,
she was discharged on insulin, aspirin (75 mg once daily),
atorvastatin (40 mg once daily) and tapering doses of
prednisolone. On review after 2 weeks, she continued to
be asymptomatic, except for mild watery nasal discharge.
Aspirin was stopped for 7 days, and she was posted for
transnasal endoscopic repair of right cribriform plate under
general anaesthesia. The repair was done with right fascia
lata and muscle graft was reinforced with fat and gel foam.
Her post-operative period was uneventful. She was asked
to continue insulin, aspirin and atorvastatin, along with oral
amoxicillin (500 mg thrice daily for 5 days).

DISCUSSION

S.pneumoniae is a common pathogen for bacterial
meningitis among children in India.® Pneumococcal
meningitis can result in intracranial and systemic
complications. The neurological complications were
diffuse brain oedema, hydrocephalus, vasculitis associated
spontaneous intracranial haemorrhages (subarachnoid
and intracerebral bleedings), intracerebral haemorrhage
due to sinus thrombosis, acute spinal cord dysfunction

Figure 1: Diffusion weighted image (DWI) of brain showing small
restricted diffusion in the left cerebellar hemisphere suggestive of
acute infarction
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Figure 2: CT cisternography showing a defect in the right lateral
lamella and cribriform plate with active contrast leak adjacent to the
lateral lamella
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due to myelitis and hearing loss. Systemic complications
were the main cause of death in elderly, while in
youngsters it was cerebral complications.* Antimicrobial
therapy can be initiated with cephalosporin (ceftriaxone,
cefotaxime, cefepime) and vancomycin, which can be
modified later based on antibiotic sensitivity reports. The
duration of antibiotic therapy is for 2 weeks. A repeat
CSF analysis should be done 24 to 36 hours after the
initiation of antibiotics in order to document sterilization
of CSF; and a failure to achieve this indicates antibiotic
resistance. The administration of antibiotics releases
bacterial cell wall components, thereby leading to the
production of inflammatory cytokines (interleukin 13
and tumour necrosis factor o) in the subarachnoid space.
Steroids like dexamethasone inhibit the synthesis of
these inflammatory cytokines and stabilises the blood
brain barrier. Dexamethasone should be given about 20
minutes prior to antibiotics because steroids cannot alter
the production of these inflammatory cytokines once it
has been induced. The adjuvant use of dexamethasone
has shown beneficial effects in terms of death and
prevention of neurological complications, especially in
pneumococcal meningitis. The only concerns include the
decreased penetration of vancomycin into the CSFE, and
the possibilities of hippocampal cell injury and decreased
learning capacity.’

CSF rhinorrhoea is described as discharge of CSF
from the nose due to an abnormal path between the
subarachnoid space and the nasal sinus cavities. Trauma
to the face and head may cause a naso-orbito-ethmoidal
fracture and damage to the cribriform plate, resulting
in CSF rhinorrhoea. Other causes include birth defects,
increased intracranial pressure or nasal sinus surgery
complications. These patients present with rhinorrhoea,
headache, anosmia and nasal congestion. Beta 2 transferrin
assay, nasal endoscopy and imaging modalities like CT and
MRI scan help to establish the diagnosis. As mentioned
earlier, patients with CSF rhinorrhoea have a higher risk
of developing meningitis, and endoscopic closure is the
mainstay of treatment.’

Brain infarction is an uncommon complication of meningitis
caused due to vasculitis. The probable mechanism is due
to vascular inflammation by the inflammatory cytokines,
disrupting the blood—brain barrier following antibiotic-
induced autolysis. The administration of dexamethasone
prior to antibiotics helps to reduce such complications.
Only a handful of cases of brain vasculitis due to meningitis
have been reported.™'’ Our patient had a traumatic CSF
rhinorrhoea leading to pneumococcal meningitis. She was
given dexamethasone prior to antibiotic therapy, but in a
lower dose in view of decreased vancomycin penetration
into the CSE. However, she developed vasculitis induced
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cerebellar infarction. She recovered on increasing the dose
of dexamethasone. Cerebellar vasculitic infarction is a
rare condition, and has been reported with systemic lupus
erythematosus.' To the best of our knowledge, parainfectious
vasculitis due pneumococcal meningitis resulting in cerebellar
infarction has not been reported yet. The probable reason
behind our patient developing parainfectious vasculitis must
be the eatly under dosing of dexamethasone.

Pneumococcal infection is a vaccine-preventable disease.
Currently, two vaccines are available: pneumococcal
conjugate vaccine (PCV13) and pneumococcal
polysaccharide vaccine (PPSV23). All adults above 65
years of age should receive 1 dose of PCV13 followed
by 1 dose of PPSV23 after 1 year. If 2 or more doses of
PPSV23 are indicated, then each dose should be given
an interval of at least 5 years. Adults 19 years of age and
above with immunocompromising conditions, anatomical
or functional asplenia, CSF leak, cochlear implants, chronic
renal failure, nephrotic syndrome, leukemia, lymphoma,
Hodgkin disease, generalized malignancy or taking
immunosuppressive drugs should receive 1 dose of PCV13
followed by PPSV23 after 8 weeks and 5 years."?

CONCLUSION

Patients with CSF rhinorrhoea are at risk of developing
meningitis, especially due to S.pneumoniae. These patients
should be given dexamethasone, prior to and along with
antibiotics, in order to prevent neurological complications,
which can be life threatening. High risk patients should
receive pneumococcal vaccine for disease prevention.
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