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Meningitis due to cerebrospinal fluid leak after nasal swab

testing for COVID-19

A 41-year-old woman presented to the emergency department, in
October 2020, with holocraneal headache worsened by position
changes and fever up to 37.7°C that started 12 h. She had no medi-
cal history of cephalea, visual loss or traumatic brain injury, or other
secondary causes of cerebrospinal fluid (CSF) fistula. The patient
had completed a nasal reverse transcription polymerase chain re-
action (RT-PCR) COVID-19 testing in March 2020 which came back
negative. One week after, she developed unilateral continuous rhi-
norrhoea with metallic taste. She was then diagnosed of allergic rhi-
nitis by her general practitioner, who prescribed antihistaminics and
a short-term antibiotherapy (amoxicillin-clavulanic), with no resolu-
tion of the symptoms. In July 2020, a nasal drainage tested positive
for p2-transferrin and head computed tomography was performed
identifying a CSF fistula at the lamina cribrosa.

Once at the emergency department, physical examination re-
vealed subtle neck stiffness, with no papillary oedema or other neu-
rological signs. There were no signs of encephalopathy at any time.
A blood test revealed elevation of inflammatory markers with leuko-
cytosis (13,850/1) and C-reactive protein (101.3 mg/I).

FIGURE 1 High-resolution magnetic
resonance imaging (T2 sequence) in the
coronal plane in October 2020 after
development of iatrogenic CSF leak. The
yellow arrowhead indicates a left-side
frontonasal CSF fistula leaking into
superior ethmoidal cells

See commentary by J. Perneczky et al. on page 3552

Lumbar puncture revealed turbid CSF with a leukocyte count of
5480/ul, with predominance of polymorphonuclear cells (85%), 720
red cells/pl, proteins 776 mg/dl (normal value 12.00-60.00 mg/dl),
lactic acid 10.3 mmol/I (normal value 0.00-2.30 mg/dl) and glucose
67 mg/dl (normal value 45.00-80.00 mg/dl). CSF antigens of neuro-
tropic virus and bacteria were negative, and there was no growth in
the germ culture. Head magnetic resonance imaging (MRI) was also
performed identifying the presence of a left-side frontonasal CSF
fistula leaking into superior ethmoidal cells, with no other patholog-
ical findings (Figure 1).

Empirical treatment with cefotaxime, vancomycin and dexa-
methasone was started for 14 days, and antipneumococcic and hae-
mophilus vaccine was administered. The finding of CSF fistula was
discussed with Neurosurgery Department. At the fifth day of antibi-
otics the rhinoliquorrhoea stopped, and considering this as a sign of
leak closure we opted for a conservative nonsurgical treatment. The
patient had a good recovery: both headache and fever disappeared
in the first 24 h and septic parameters in blood test normalized after
5 days; the patient is waiting for MRI control.
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CONCLUSION

Cerebrospinal fluid fistulas appear as a result of the rupture between
barriers from the nasal cavity and paranasal sinuses from the suba-
rachnoid spaces. The reported iatrogenic CSF leaks from intranasal
procedures or surgical trauma at the cribriform plate represent up to
16% of the secondary causes of CSF fistula, and contrast-enhanced
MR cisternography is the gold standard for the diagnosis.[1] Recently,
the first iatrogenic CSF leak after a nasal swab for COVID-19 in a
patient with idiopathic intracranial hypertension and a skull base
defect has been reported,[2] but meningitis was not described in
that patient. Persistent rhinoliquorrhoea is unlikely to close sponta-
neously and the risk of infection increases significantly. The global
risk of meningitis before surgical treatment is about 30.6%.[3] The
inflammation of the meninges and the form of granulation tissue can
favour the closing of the fistula.[4]

The RT-PCR test is the gold standard for the diagnosis of
COVID-19 disease, and in Spain about 16.2 million tests have been
performed.[5] A technique with more sensitivity in the diagnosis of
SARS-CoV-2 infection is RT-PCR of a sample from the nasopharyn-
geal area. Epistaxis occurring immediately or shortly following the
removal of the swab is the most frequently reported adverse effect
of the technique.[6] From the million RT-PCR tests run around the
world this is the second case reported of CSF leak due to swab test
of COVID-19, and the first one with meningitis. As the number of
daily COVID-19 nasal and nasopharyngeal swab specimen collection
procedures increases, we should be aware of CSF leaks as a possible
meningitis cause in our patients. The use of minimally invasive tech-
niques such as RT-PCR of COVID-19 is not exempt from risks and it
is necessary a proper formation for the correct procedure of these

techniques.
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