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Abstract

Background: Nosocomial meningitis after spinal anaesthesia is a 
very rare event and it can be functionally or vitally life-threatening in 
the short term. Pseudomonas aeruginosa is responsible for severeno-
socomial infections including meningitis. Ceftazidime or cefepime are 
the reference treatments but none of these molecules are available 
in Madagascar. Cefoperazoneis little known in Europe and the United 
States but well known in Asian and African countries. We report the 
first case of nosocomialmeningitis after spinal anaesthesia caused by 
Pseudomonas aerosinosa.

Case presentation: A 28-year-old woman was hospitalized for a fe-
brile disorder of consciousness. She presented a meningeal syndrome. 
An inflammatory syndrome was found on biology. Cerebrospinal fluid 
was purulent on examination and the culture was positive for Pseu-
domonas aeruginosa. The patient was diagnosed with Pseudomonas 
aeruginosa nosocomial meningitis following spinal anaesthesia. She 
was treated with cefoperazone in combination with ciprofloxacin. The 
evolution was favorable.

Conclusions: Pseudomonas is known to be responsible for severe 
nosocomial infection. Cefoperazone could be a potential therapeu-
tic alternative in combination with ciprofloxacin, to treat nosocomial 
Pseudomonas aeoginosa meningitis, in countries with limited re-
sources where reference treatment is unavailable. This is an avenue 
for further in-depth study to evaluate the efficacy of cefoperazone in 
the management of nosocomial Pseudomonas aeruginosa meningitis.
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Background

Nosocomial Meningitis (NM) following spinal anaesthesia is 
a very rare event, but it is a therapeutic emergency as it can 
affect the functional prognosis and can be life-threatening in 
the short term. Pseudomonas aeruginosa is one of the non-fer-
menting Gram-negative bacilli responsible for severe nosoco-
mial infections including nosocomial meningitis [1]. Ceftazidime 
or cefepime are the recommended first-line treatments for 
Pseudomonas NM, but none of these molecules are available 
in low resource countries like Madagascar [2-4]. Cefoperazone, 
recently introduced in Madagascar in its combined form with 
sulbactam, is a third generation broad-spectrum cephalosporin 
that is little known in Europe and the United States but is well 
known in Asian countries. We report the first case of nosocomi-
al meningitis after spinal anaesthesia caused by Pseudomonas 
aeruginosa treated effectively with the combination of cefoper-
azone and ciprofloxacin.

Case presentation

A 28-year-old woman was transferred for febrile disorder of 
consciousness. She presented with intense headaches, vomit-
ing without any notion of convulsion. She was well vaccinated 
with Bacillus Calmette and Geurin. There was no known history 
of tuberculosis infection in her family. She had undergone spinal 
an aesthesia for a caesarean section 4 days before the onset 
of her symptoms. The physical examination revealed a Glasgow 
score of 13 out of 15 and meningeal stiffness. The patient has 
no spontaneous or provoked cerebrospinal fluid rhinorrhea, she 
hada good oral condition, the sinus pressure points were unre-
markable, no oculomotor paralysis, no mydriasis, no purpura, 
the lungs examination were unremarkable, no palpable superfi-
cial lymph nodes. The rest of the physical examination was un-
remarkable. The complete blood count showed a haemoglobin 
level of 12 g/dL (13.5-17.5 g/dl), a white blood cells count of 
16.5 G/L (5-10 G/L), with predominant neutrophilic polynuclear 
cells (86%), a platelet count of 610 G/L (150-400 G/L). The C-
reactive protein was 96 mg/L (<6 mg/l). The creatinine was 100 
µmol/L (65.4-119.3 µmol/L). The rapid diagnostic test for malar-
ia (RDT combo HRP2 pLDH) was negative, as was HIV serology. 
The brain CT scan was normal and showed nocontraindication 
to lumbar puncture (Figure 1). Magnetic Resonance Imaging 
(MRI) of the lumbar spine showed no epidural abscess or osteo-
myelitis (Figure 2). The Cerebrospinal Fluid (CSF) examination 
showed a purulent and hypertensive fluid with leukocytes at 
16,560/mm3 (<5 cells/µl) with predominant neutrophilic poly-
nuclear cells (84%), a proteinorachy at 1g/L (<0.45 g/L) and a 
glycorachy at 2,88 mmol/L (>50% glycemia); direct examination 
found pyocyanic bacteria and the culture was positive for Pseu-
domonas aeruginosa sensitive to ceftazidime, cefoperazone, 
imipenem, amikacin and ciprofloxacin. The patient was diag-
nosed with post-spinal anesthesia nosocomial meningitis with 
Pseudomonas aeruginosa. She received cefoperazone injection 
2 grams every 12 hours combined with ciprofloxacin injection 
400 milligrams every 08 hours for 3 weeks. A control lumbar 
puncture was performed before the end of the treatment and 
showed a normal CSF. The evolution was favorable with a re-
covery without sequelae and the neurological examination 
before discharge was good with a normal consciousness and 
disappearance of meningeal syndrome. During her hospitaliza-
tion and after the treatment, the patient and her family were 

Figure 1: Brain scan with injection, axial section – Normal. 

Figure 2: MRI of the lumbar spine –Normal. 

delighted with the care she received and was optimistic about 
the outcome of her condition.

Discussion and conclusions

Nosocomial meningitis following spinal anaesthesia remains 
a rare but serious event and can involve the patient’s vital or 
functional prognosis. Our case may be the first case of nosoco-
mial meningitis following spinal anaesthesia with Pseudomonas 
treated with cefoperazone and ciprofloxacin. The outcome was 
favorable despite the absence of the reference treatment. The 
mortality rate of a NM with Pseudomonas remains high even 
with the recommended reference antibiotic therapy [5,6]. Pseu-
domonas was identified as the causative agent of the meningitis 
in our case, whereas the germs usually encountered are Gram-
positive Cocci. This bacterium is more isolated in nosocomial 
infections, but it is rarely responsible for meningitis. Pseudo-
monas aeroginosa infections are formidable because of their 
capacity for native or acquired resistance to antibiotics [7-9]. 
Its management has become a major challenge because of this 
ability to resist most of the antibiotics currently available [10].

Kamath et al. reported a case of Pseudomonas NM, which 
was treated with meropenem and levofloxacin with a favorable 
outcome [11]. Rodríguez-Lucas C et al reported series of cases 
of NM with Pseudomonas that were treated with ceftazidime or 
colist in with a mortality rate that remains high [5]. None of the 
molecules recommended as first-line treatment is available in 
Madagascar. Instead, cefoperazone, recently introduced in the 
country in its combined form with sulbactam, is a third-gener-
ation broad-spectrum cephalosporin that is little known in Eu-
rope and the United States but is widely used in Asian countries. 
Cefoperazone has a good meningeal diffusion and this diffusion 
increases in case of breached blood-brain barrier as in the case 
of bacterial meningitis [12]. It will therefore be useful to test 
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the sensitivity of cefoperazone in the case of identification of 
Pseudomonas on a bacteriological examination in order to help 
clinicians, especially in the case of Madagascar where the avail-
ability of antibacterial molecules is limited. With the problem 
of antibiotic resistance to this bacterium, a further in-depth 
study would thus be interesting to serve as scientific evidence 
to evaluate the efficacy of cefoperazone in the management of 
Pseudomonas nosocomial meningitis. Ciprofloxacin is the most 
active antipyocyanic quinolone against this bacterium, which 
has a good meningeal diffusion but must be used at a high dose 
to reach the minimal inhibitory concentration of Pseudomona-
saeroginosa and especially under the condition of a sensitivity 
verified on the antibiogram.

It is essential to recognize early the situations that lead to 
evoke the diagnosis of meningitis, whether nosocomial or com-
munity-acquired, to reduce the delay between the first symp-
toms and the treatment, which is an essential condition to im-
prove the prognosis. Cytological, biochemical and Gram stain 
results should be also available to the medical team in charge 
of the patient within hours after the lumbar puncture to ensure 
adapted treatment in order to improve the prognosis, which is 
not always the case in everyday practice of hospitals in low-in-
come countries. In addition, it is necessary to follow rigorously 
and systematically the recommendations of skin antisepsis, dur-
ing invasive procedures such as lumbar punctures, in order to 
prevent and reduce the risk of nosocomial meningitis.

Pseudomonas aeoginosa is known to be responsible for 
severe nosocomial infections including meningitis, especially 
since it has both natural and acquired resistance capabilities. 
Cefoperazone could be apotential therapeutic alternative in 
combination with ciprofloxacin, to treat nosocomial Pseudomo-
nas aeoginosa meningitis, in countries with limited resources 
where reference treatment is unavailable. This case is an avenue 
for further study to evaluate the real efficacy of cefoperazone in 
the management of nosocomial Pseudomonas meningitis.
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