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ABSTRACT

Meningitis is a very uncommon complication of spinal anesthesia, and drug-induced aseptic meningitis (DIAM) is even rarer. We present
two cases of DIAM following spinal anesthesia with bupivacaine and ropivacaine, respectively. The patients presented shortly after the
procedure with typical meningitis symptoms. Since CSF (cerebrospinal fluid) analysis could not initially exclude bacterial meningitis, they
were started on empirical antibiotics. CSF was subsequently found to be negative for viruses and bacteria in both cases, and antibiotics
were promptly stopped. Both patients improved rapidly and without neurological sequelae. While it remains a diagnosis of exclusion, it is
important to be aware of DIAM as recognition of the condition can lead to shorter admission times and avoid unnecessary use of antibiotics.

LEARNING POINTS

e Adiagnosis of DIAM should be considered when a patient who recently underwent spinal anesthesia is admitted with symptoms and
CSF compatible with meningitis.

e Clinical and laboratory findings (including CSF analysis) cannot distinguish between bacterial meningitis and DIAM.

e  Anegative CSF culture and rapid recovery confirm the diagnosis and stopping antibiotics at this point is effective.
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CASE 1

A healthy 44-year-old woman was submitted to ankle arthroplasty under spinal anesthesia (bupivacaine and sufentanyl). There were no
breachesinthe aseptic precautions, and no anesthetic or surgical complications, and the patient was discharged. One day later she developed
an occipital headache with sono and photophobia, vomiting and fever (38°C). On admission, both physical and neurological examinations
were normal, except for neck stiffness.

Laboratorytestswereremarkable only for leukocytosis (17900/mm?) and elevated C-reactive protein (CRP) (9.9 mg/dL). Abrain computerized
tomography (CT) scan was normal. CSF examination showed increased cell count (1116/mm? with polymorphonuclear predominance) and
hyperproteinorrachia (236 mg/dL) with hypoglycorrhachia (32 mg/dL).

Prior to the microbiology results, a provisional diagnosis of bacterial meningitis was made and the patient was started on empirical
antibiotherapy (ceftriaxone and vancomycin). Subsequently, blood, CSF and urine cultures revealed no bacteria and CSF virus panel
(Polymerase chain reaction [PCR] for varicella-voster, herpes simplex, Ebstein-Barr and cytomegalovirus) was negative.

There was a rapid and complete clinical improvement in 48 hours. Antibiotics were stopped in less than 72h. The patient was discharged
without neurological deficits on day 6.
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CASE 2

A 34-year-old woman was admitted five days after giving birth through vaginal delivery under spinal anesthesia (ropivacaine and fentanyl).
She complained of intense low back pain, bifrontal headache and low-grade fever starting on delivery day. On admission she had fever
(38.6°C), neck stiffness and Kernig's sign. The rest of the neurological examination was normal. Observation by the gynecology department
showed no signs of postpartum complications.

Laboratory tests were normal apart from leukocytosis (13500/mm?3; 85% neutrophils) and elevated CRP (7.4 mg/dL). CSF examination,
performed after a traumatic first attempt, showed bloody fluid (invalidating the cell count), hyperproteinorrachia (104.6 mg/dL) and normal
glucose (42 mg/dL), with a negative virus PCR panel. Brain CT scan was normal.

Prior to the culture results, the patient was treated empirically for infectious meningitis with |V ceftriaxone, vancomycin and acyclovir.

The patient showed a rapid clinical recovery (in 48 hours). The lab inflammatory markers steadily decreased back to normal. Acyclovir was
stopped by day 3 (after a negative CSF virus panel) and antibiotics were stopped by day 5 (after negative blood and CSF cultures). Indeed, on
day 3, CSF analysis was repeated and showed 579/mm? cells (with polymorphonuclear predominance), 154 mg/dL total protein and 47 mg/
dL glucose. Microbiology exams were also negative. The patient was discharged asymptomatic on day 7.

DISCUSSION

Meningitis following spinal anesthesia is an extremely rare event (incidence <0.01%)"! with potentially serious complications. As with
meningitis in the general population, causes can be broadly divided into bacterial and aseptic types, the latter comprising infection by other
microorganisms (viruses and some intracellular bateria), meningeal involvement in systemic diseases (autoimmune and neoplastic), and
drug-induced forms. Two mechanisms have been proposed for DIAM: direct chemical irritation of the meninges as a result of intrathecal
administration of the drug (anesthetics and chemotherapy); systemic immunological hypersensitivity (nonsteroidal antiinflammatory drugs,
intravenous immunoglobulin and antibiotics)?.

It is important to distinguish DIAM from bacterial meningitis, as the latter can lead to neurological sequelae and is a potentially life-
threatening condition, demanding urgent treatment. Additionally, establishing an aseptic etiology early can prevent unnecessary treatment
and days of hospitalization®. That being said, this distinction cannot be made on the basis of patients’ characteristics or clinical findings, such
as headache, neck stiffness and fever*?. Furthermore, CSF findings are also similar between DIAM and bacterial meningitis: pleocytosis
with neutrophil predominance, hyperproteinorrachia and hypoglycorrachia are found in both forms (even though hypoglycorrachia is not
always present in DIAM)5¢!. This means that DIAM remains a diagnosis of exclusion and empirical antibiotics should be started in all cases,
and continued until negative CSF cultures are obtained, at which point antibiotics can be stopped. Stopping antibiotics at this point is an
effective strategy that also lowers costs and, potentially, antibiotic resistancel..

Inthe cases presented, antibiotics were stopped early on, and both followed a typical DIAM course, with rapid clinical recovery and lowering
of inflammatory markers, absence of neurological sequelae and no recurrence, substantiating the diagnosis. While some authors have
suggested that some previous reports of DIAM could have been viral meningitis!®), it is important to note that in both these cases the most
frequent viral agents were excluded using PCR techniques.

In both our patients, we diagnosed aseptic meningitis provoked by the anesthetic used in spinal anesthesia, with bupivacaine being the
culpritinthe first case, and ropivacaine in the second. Both drugs belong to the amino amide class of regional anesthetics!”. Bupivacaine may
provoke adverse neurological effects (dizziness, altered vision, etc.), but these effects are rare when it is administered correctly. Ropivacaine
is a newer drug that shows better sensorimotor dissociation at lower doses and shorter action. While previous bupivacaine-induced aseptic
meningitis cases have been reported®® we have found only an isolated incident reported with ropivacaine!®. While the summaries of the
product characteristics for both drugs mention central nervous system adverse effects (ranging from anxiety to seizures), there is no mention
of DIAM as a possible complication. In both the incidents described herein, the medical team discussed the case with the anesthesiology
department in order to determine the anesthetics used, which was fundamental to the diagnosis.

CONCLUSIONS

Although very rare, meningitis is a possible complication of spinal anesthesia and the possibility of DIAM should always be borne in mind. In
the cases presented, the diagnosis of DIAM was based on a high level of suspicion. These cases highlight the need to review drugs recently
administered to patients. Only negative CSF definitively confirmed the diagnosis, allowing for a quick withdrawal of the antibiotics, shorter
hospital stays and lower costs. Both patients had a fast and complete recovery. To our knowledge this is the first time ropivacaine-induced
aseptic meningitis has been described in detail.
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