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Abstract

Introduction: The Pseudomonas genus comprises of several species with the majority of reported infections caused by
Pseudomonas aeruginosa. Pseudomonas stutzeri is a member of this genus and is widely distributed in the environment. It is a
ubiquitous Gram-negative bacterium responsible for infections particularly in immunocompromised patients but was rarely been
reported as a cause of meningitis.

Case Description: Case of 65 years old woman was admitted for investigation of right nipple retractions and recurrent
headaches. She was found to have Pseudomonas stutzeri in CSF culture that was treated with ceftazidime. In addition, meningeal
metastasis from primary breast cancer was discovered. PET scan confirmed the primary cancerous mass in the right breast which
was started on chemotherapy.

Discussion: The case presented shows a rare combination of community acquired meningitis caused by Pseudomonas stutzeri
with leptomeningeal metastasis originating from breast cancer. The patient had no prior neurosurgical procedure that predisposes
to Pseudomonas strains invading the meninges. It was supposed that the leptomeningeal metastasis was behind this breach.
Conclusion: It should always be remembered to suspect atypical germs in atypical presentations and to search for a possible

explanation when a germ similar to Pseudomonas stutzeri cause invasive infection.
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Introduction

Pseudomonas stutzeri acquired its species name from A. stutzer who was the first to describe it in 1895 with the help of Burri at
that time. P. stutzeri are rod shaped measuring about 1 to 3 um in length and 0.5 pm in width with a single flagellum at one pole.
The genus to which P. stutzeri belong is Pseudomonas sensu stricto. This genus with all its members is Gram negative and reacts

positively to catalase and oxidase tests. They are found in the soil and water and are strictly aerobic [1].
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The first reported case of P. stutzeri was in 1973. Since then few invasive infections have been reported in the literature mainly
involving bacteremia, pneumonia, endocarditis and meningitis. Majority of the cases described involved immunosuppressed
individuals. Moreover, the majority of reported cases originated from the Mediterranean basin which points out to a possible
geographic distribution of the germ [2].

Usually when this organism grows on a specific specimen, the collected sample is considered a contamination or a colonization
rather than a true infection. Symptomatic documented infections are very rare and when present these are documented in
immunosuppressed individuals usually with an underlying tissue inflammation [2].

Below, we describe a case of 65 years old woman presenting with a headache. Investigations showed P. stutzeri in CSF culture.
Further workup showed leptomeningeal metastasis from a breast cancer lesion. She received antibiotic treatment successfully

and discharged home.

Case Presentation

A 65 years old woman with multiple comorbidities presented for a 1-month history of short term memory impairment and
intermittent mild headache that worsened 2 days prior to presentation. This was associated with poor ability to concentrate on
her daily chores. Her medical history was significant for hypothyroidism and hypertension controlled on oral medications. She
also suffered from rheumatoid arthritis and psoriasis. Both were treated by Leflunomide therapy (Arava®) which was

discontinued by the patient 1 month ago after symptoms resolution.

Upon arrival to the hospital, her physical examination showed the following: a conscious, cooperative oriented adult female
with no signs of meningitis or encephalitis on physical maneuvers (No neck stiffness, Kernig and Brudzinski signs were
negative). Full neurologic examination of cranial and peripheral nerves was normal. There was no focal deficit in motor power
in any of her 4 extremities. The only significant finding on examination were the combination of a retracted right nipple and a
right painless mobile breast mass. In addition, patchy red itchy skin lesions were found on the lower back and intertriginous

folds (groin and under the breasts).
She was admitted to the hospital for further investigation of both her right breast mass and the recurrent headaches. Laboratory

tests on admission are shown in Table 1. Urine analysis showed 1+ ketone, 1+protein and 11-15 WBC. Hormonal panel included

TSH and free T4; both were within normal range.
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Table 1: Laboratory test results of the patient upon admission.

Test Result Test Result
Hemoglobin (g/L) 10.6 BUN (mg/dL) 20
White blood cells (cu/mm3) 10,840 Creatinine (mg/dL) 0.9
Hematocrit (%) 33 Sodium (mEg/L) 139
Mean cell volume (fL) 80 Potassium (mEg/L) 4.7
Platelets (cu/mm3) 250,000 HCO3 (mEg/L) 18
Neutrophil (%) 75 Chloride (mEg/L) 100
Lymphocyte (%) 23 CRP (mg/dL) 129
Eosinophil (%) 1 SGPT (IU/L) 27

Computed tomography (CT) scan of the chest was done showing pericardial and pleural effusions and heterogeneous thyroid

calcifications with right axillary lymphadenopathies (Figure 1).

MRI of the brain with gadolinium enhancement showed several subacute watershed ischemic infarcts with diffuse right
hemispheric thin meningeal enhancement. No abnormality was seen in the brain stem. In addition, a Dural-based nodule
measuring 13 x 7. mm in the left posterior parietal region with homogenous enhancement after gadolinium that could be related

to a meningioma (Figure 2).

Figure 1: CT scan of chest showing pericardial effusion. Figure 2: Brain MRI showing meningeal enhancement

after gadolinium.
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Despite the absence of fever and any signs of meningitis on physical examination. Lumbar puncture was done which showed 98

WBC/ pL with neutrophils predominance. Then she was started on ceftriaxone (meningeal dose).

Table 2: Cerebrospinal fluid (CSF) results.

CSF variable Value
WBC 98/ uL
RBC Zero/ pL
Neutrophils 70%
Lymphocytes 30%
Glucose 43 mg/dL
Protein 165 mg/dL

A Biofire meningitis/ encephalitis panel was performed on CSF sample and was negative for the 14 germs. Also, Brucella and
tuberculosis were not detected in CSF sample.
Later, 48 hours after starting of Ceftriaxone, CSF culture showed growth of multi-sensitive Pseudomonas stutzeri. Ceftriaxone

was discontinued because Pseudomonas lack susceptibility to Ceftriaxone. So, Ceftazidime was started.

Table 3: Antibiogram showing susceptibility Pseudomonas stutzeri.

Antibiotic class Susceptibility
Amikacin Susceptible
Gentamycin Susceptible
Piperacillin /Tazobactam Susceptible
Ceftazidime Susceptible
Cefepime Susceptible
Ciprofloxacin Susceptible
Colistin Susceptible

Searching for a source for Pseudomonas stutzeri was done by consulting an ENT specialist, but no source was identified. Three
days after switching to Ceftazidime, a new CSF sample was taken and no change in cell count was identified. This pointed
toward persistent inflammation but no growth of any organism so a CSF sample tube was sent for histopathological examination
which described large polygonal cells with dark and irregular nucleus found singly or in clusters, intermingled with leukocytes.

This was consistent with meningeal metastasis from a primary breast cancer.

One week later, patient showed deterioration in the level of consciousness (Glasgow coma scale of 10) so was transferred to
intensive care unit (ICU) for close monitoring and management. Later, electroencephalography (EEG) was done showing diffuse
slow waves and periodic triphasic waves suggestive of diffuse encephalopathy. Plasma ammonia level was within normal range.
She was started on Phenytoin and Sodium valproate. In addition, she was started on vitamin B complex due to suspected Vitamin
B1 deficiency.
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In parallel, workup for the suspected breast mass was started. Biopsy taken from the mass showed evidence of invasive lobular
carcinoma. Besides, positron emission tomography (PET) scan was performed showing: no definite hyper-metabolic foci in the
brain exceeding the normal cerebral cortex and no significant Fludeoxyglucose (FDG) avid cervical lymphadenopathy,
metastatic bone disease in the head and neck, and right hemi-thyroid avid nodule with standardized uptake value (SUVmax) of
four. In the chest, FDG avid spiculated soft tissue mass in the right breast retro-areolar area associated with retractile band and
thickening of the nipple areolar complex 2.5 x 1.5 cm with SUVmax of two, right axillary sub-centimetric lymph nodes with
SUVmax of eight.

To be added, tumor markers CA -15.3 and CA -125 were 207.5 U/mL (normal range:0-31 U/mL) and 1894.7 U/mL (normal
range:0-35 U/mL) respectively. Patient was started on chemotherapeutic agents including: Cisplatin and 5-Fluorouracil and
intra-thecal methotrexate. Chemotherapeutic agents in parallel to the antibiotic therapy have led to the improvement of the
patient. Progressively, the patient was ameliorating clinically, was discharged home and she was planned to continue

chemotherapeutic sessions.

Discussion

Bacterial meningitis is a severe infection that has several sequelae. The three main pathogens responsible for the community
acquired pneumonia cases are Streptococcus pneumoniae, Neisseria meningitidis and Haemophilus influenzae type B. Despite
the introduction of vaccination in most countries, several outbreaks are still reported mainly in cooler and drier seasons [3].
Rarely did Pseudomonas strains cause bacterial meningitis. When Pseudomonas strains induced meningitis it was either

preceded by neurosurgical procedure and instrumentation or anticipated by bacteremia in the context of a hospitalized patient

[4]

Pseudomonas stutzeri is more sensitive to antibiotics than Pseudomonas aeruginosa. This was explained by the fact that P.
stutzeri is rarely an infectious agent and thus has no history of antibiotics exposure. In contrast, immunosuppressed patients had
more isolates of P. stutzeri with resistance to antibiotics. This may be due to their prolonged hospitalizations [1]. The case
described above showed susceptibility to multiple antibiotics confounding with the fact that the patient acquired the germ from

her environment and was not previously hospitalized.

The case described above is significantly interesting as it describes the case of a community acquired meningitis caused by a
Pseudomonas strain (Pseudomonas stutzeri) which is ubiquitously present in the environment but does not usually cause invasive
infections except in immunosuppressed individuals. Moreover, the diagnosis of this P. stutzeri induced meningitis set the bases
for the discovery of leptomeningeal metastasis originating from a breast cancer newly diagnosed lesion. This may be a

contributor to the breach in the meningeal layers and blood brain barrier that lead to meningitis.

The presence of leptomeningeal metastasis from breast cancer added to the uniqueness of this case since central nervous system
(CNS) metastasis occurs in only 5% of breast cancer cases; 11-20% of which are leptomeningeal and 80% are parenchymal [5].
Therefore, this is a very rare association of community acquired meningitis caused by P. stutzeri with leptomeningeal metastasis

of breast cancer origin.
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Conclusion
Despite the fact that P. stutzeri is found in soil and water, it showed that it has the ability to invade deep tissues and cause
infections mainly in immunosuppressed individuals. Although P. stutzeri is more susceptible to antibiotics than Pseudomonas

aeruginosa, several resistant strains are being isolated so attention must be taken in critical patients.
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