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SUMMARY

Intracranial abscesses are uncommon, serious and
life-threatening infections. A brain abscess is caused

by inflammation and collection of infected material,
coming from local or remote infectious sources. Patients
with chronic kidney disease on dialysis are prone to
invasive bacterial infections like methicillin-resistant
Staphylococcus aureus (MRSA) especially in the presence
of central venous catheters or arteriovenous grafts.
However, intracranial abscess formation due to MRSA

is rare. Here, we present a case of MRSA brain abscess
with an atypical clinical presentation in the absence of
traditional risk factors.

Intracranial abscesses are uncommon, serious, and
life-threatening infections. A Brain abscess is caused

by inflammation and collection of infected material,
coming from local or remote infectious sources. Patients
with chronic kidney disease on dialysis are prone to
invasive bacterial infections like methicillin-resistant
staphylococcus aureus (MRSA) especially in the presence
of central venous catheters or arterio-venous grafts.
However intracranial abscess formation due to MRSA

is rare. Here we present a case of MRSA brain abscess
with an atypical clinical presentation in the absence

of traditional risk factors. A 46-year-old male with
chronic kidney disease (CKD) secondary to chronic
glomerulonephritis, on haemodialysis for 4 years through
a left brachio-cephalic AVF developed an episode of
generalised tonic-clonic seizures lasting 2 min during his
scheduled dialysis session. He reported no complaints
before entry to the dialysis. On clinical examination, he
was drowsy with the absence of any focal motor deficits.
His blood pressure was recorded to be 200/120 mm

Hg. He was managed in the intensive care unit with
mechanical ventilation, intravenous nitroglycerine for
blood pressure control, levetiracetam for seizures and
empirical vancomycin. Radiological evaluation showed

a brain abscess in the midline involving bosth basi-
frontal lobes. After medical optimization, the abscess
was drained surgically, and the pus cultured. As culture
grew Methicillin Resistant Staphylococcus aureus, he
was treated with intravenous vancomycin for 6 weeks.
On follow up, the abscess had resolved and the patient
recovered without any neurological deficits.

BACKGROUND

Haemodialysis is now substantially safer than it was
initially, and risks directly related to the dialysis
procedure are rare.! Infections are an important
cause of morbidity and mortality for patients with
end-stage kidney disease (ESKD)* Methicillin-
resistant Staphylococcus aureus (MRSA) infections
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CT brain showed a well-defined rounded

Figure 1
hypodense intra-axial lesion of ~2.5x2.3x2.3 cm
(CCxTRxAP) with isohyperdense rim (red arrow) in

the midline involving both the basifrontal lobes with
mass effect in form effacement of frontal horn and

body of left lateral ventricle, third ventricle and midline
shift to right by 1.2 cm with subfalcine herniation and
dilatation of right lateral ventricle. AP, Anterposterior; CC,
Craniocaudal; PFR, Posterior Foot Right; TR: Transverse.

are seen in haemodialysis patients commonly
secondary to bloodstream invasion by indwelling
central venous catheters or arteriovenous grafts
(AVG).? These may be easier to diagnose as patients
present with features of sepsis in the setting of a
central venous catheter (CVC) or AVG use. Patients
also present with metastatic complications like
endocarditis, osteomyelitis or meningitis.* Intra-
cranial abscesses in haemodialysis patients have
rarely been reported in the literature.” Moreover
clinical presentation of patients with a state of
immune dysfunction like ESKD may be atypical.®
We describe a case of an intracranial abscess due
to MRSA in an ESKD patient on haemodialysis
through an upper limb arteriovenous fistula (AVF)
presenting with hypertension and seizures during
a scheduled haemodialysis session. Intradialytic
hypertension occurs when there is a paradoxical
increase in blood pressure during or immediately
after haemodialysis and is associated with increased
morbidity and mortality.” * Intradialytic seizure is
an uncommon but serious complication. It may be
a manifestation of disequilibrium syndrome, intra-
dialytic hypertension leading to posterior reversible
encephalopathy or a manifestation of a cerebrovas-
cular accident affecting the cerebral cortex.’
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Figure 2 T2-weighted axial MRI showing conglomerated altered
intensity lesion (red arrow) of ~2.5x2.3x2.3 cm (CCxTRxAP) in the
left basifrontal lobe. AP, Anterposterior; CC, Craniocaudal; PFR, Posterior
Foot Right; TR: Transverse.

CASE PRESENTATION

A 46-year-old man with chronic kidney disease (CKD) secondary
to chronic glomerulonephritis, on haemodialysis for 4 years
through a left brachiocephalic AVF developed an episode of
generalised tonic-clonic seizures lasting 2 min during his sched-
uled dialysis session. He reported no complaints before entry
to the dialysis. On clinical examination, he was drowsy with

Figure 3 Axial diffusion-weighted MRI showing central diffusion
restriction in the area of the abscess (red arrow) with significant
perilesional oedema and mass effect.

the absence of any focal motor deficits. His blood pressure was
recorded to be 200/120 mm Hg. He was managed in the inten-
sive care unit with mechanical ventilation, intravenous nitroglyc-
erine for blood pressure control and levetiracetam for seizures.

INVESTIGATIONS

The metabolic panel was normal for electrolytes including
calcium, magnesium, and ammonia. CT of the brain
showed a well-defined rounded hypodense intra-axial lesion
(~2.5%2.3%2.3 cm) (CC (craniocaudal)X TR (transverse) X AP
(anteroposterior) with an isohyperdense rim in midline involving
both the basifrontal lobes with mass effect (figure 1). MRI of
the brain showed few conglomerated, altered-intensity lesions
in the left basifrontal lobe with central diffusion restriction and
significant perilesional oedema and mass effect (figures 2 and
3). An MRI with contrast was avoided as the patient had ESKD.
Magnetic Resonance (MR) spectroscopy showed elevated lipid/
lactate and amino acid peaks with reduced N-acetyl aspartate
(NAA) levels and no choline peak within the lesion suggestive of
a brain abscess (figure 4).

DIFFERENTIAL DIAGNOSIS

Based on the clinical presentation of a generalised tonic-clinic
seizure with accelerated hypertension, a possibility of hyper-
tensive encephalopathy or cerebrovascular accident was enter-
tained. However, after obtaining a non-contrast CT of the brain,
an intracranial space-occupying lesion was suspected, which
could have been primary or secondary tumours, infections like
tuberculoma or brain abscesses.

TREATMENT

On basis of the CT and MRI reports, a diagnosis of brain abscess
was made. The patient was started on empirical vancomycin,
following which he underwent an urgent craniotomy and abscess
drainage. Pus and tissue cultures from the brain abscess grew
MRSA. He received intravenous vancomycin for a total of 6
weeks. There was no evidence of infective endocarditis, middle
ear infection or evidence of sinusitis. A dental evaluation was
normal. At follow-up after 6 weeks, the patient was asymptom-
atic. A repeat CT brain showed gliotic changes in the same area
(figure 5). The patient was continued on antiepileptics.

OUTCOME AND FOLLOW-UP
The patient recovered from this illness without any residual
neurological deficits .

DISCUSSION

Infections are the second most common cause for mortality in
patients with CKD), cardiovascular causes being first.'*"'* ESKD
is a stage of acquired immunodeficiency due to alterations in both
innate and adaptive immunity predisposing them to infections.
Persistent low-grade inflammation is caused by disturbances of
innate immunity due to inadequate monocyte and neutrophil
function. Disturbances of the adaptive immune responses result
in a decrease in antigen-presenting function, T-cell-mediated
immune response and immunological memory'® '*

S. aureus is—as for the general population™>™'—the single
leading pathogen causing severe infections in dialysis patients,
responsible for 27%-39% of all bacteraemia in dialysis
patients.'® '® The risk of invasive MRSA infection is 100 times
greater in dialysis patients than in the general population'® 2’
However, the incidence of S. aureus causing brain abscess is rare.
In a study by Lu et al, a high proportion (28.6%) of dialysis
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Figure 4 MR spectroscopy showing elevated lipid/lactate (Lip/Lac)
and amino acid (AA) peaks with reduced N-acetyl aspartate (NAA)
levels and no choline peak within the lesion. Cr,creatinine.

patients were found to have MRSA carriage and subsequently
developed MRSA infections.”! According to a study by Bahubali
et al of 21 subjects, the most common symptoms of an MRSA
brain abscess are fever, followed by a headache. Focal neuro-
logical deficits were also noted in a few of the patients (visual
deficits in two, hemiparesis in two, hemiplegia in two and ataxia
in two). Isolated presentation with seizures is rare.”
Neuroimaging plays an important role in the diagnosis of
brain abscess. Contrast-enhanced CT and MRI with diffusion-
weighted imaging are important modalities in the diagnosis of

X : -98.25996 mm
Y : -29.73256 mm
Z : 172.320116408428 mm

X-RAY_CURR : 282 mA

Figure 5 Repeat CT after drainage and antibiotic treatment showing
resolution at 6 weeks. KVP, Kilo Volt Power; PRH, Posterior Right Head;
ST, Slice Thickness; WL, Window Length; WW, Window Width.

brain abscess.” ** However, gadolinium-based scans are avoided
in patients with end-stage renal disease due to the risk of
nephrogenic systemic fibrosis.”> The role of H-MR (Proton (H)
Magnetic Resonance) spectroscopy®® in establishing the diag-
nosis of an intracranial abscess and differentiating it from other
look-alike ring-enhancing lesions has been adequately explored
in the literature.”” 2 However, the sensitivity and the specificity
of 1 H-MR spectroscopy have not been established. Hence it is
used only as adjunct modality rather than standard of care . In a
study by Fountas et al, in metastatic tumours, there was a high
concentration of choline but a total absence of phosphocreatine-
creatinine (Pcr-Cr), NAA and lactate. Meningiomas showed a
high concentration of choline, decreased Pcr-Cr and NAA, and
the presence of lipids. Abscesses showed an absence of choline,
Pcr-Cr NAA and by the presence of lipids and lactate. Succinate
was not detected in any of these patients with cerebral abscesses.”
The presence of amino acids on in vivo H-MR spectroscopy is a
sensitive marker of a pyogenic abscess, but its absence does not
rule out a pyogenic aetiology. An anaerobic bacterial origin is
signified by the presence of acetate with or without succinate.*
Management of a brain abscess usually requires a multidis-
ciplinary and individualised approach®" with a combination of
antibiotics and surgical drainage; the latter useful for both diag-
nostic and therapeutic purposes.”* There is no hard evidence
that guides decision making on the modality of treatment based
on the size of the abscess. However, a size >2.5cm has been
suggested as a cut-off to prompt a neurosurgical intervention.***
In addition, the presence of mass effect, impending brain herni-
ation, lack of response to initial medical therapy and absence
of any microbiological diagnosis to guide antibiotics, should
prompt either a stereotactic aspiration or excision drainage.”*
Most abscesses are treated with penicillin G (10-20 million
units/day) along with chloramphenicol (3—4 g/day).>* However,
the increasing emergence of infections with penicillin-resistant
organisms has highly limited the usage of penicillin.>* Hence, a
combination of metronidazole (0.5 g intravenous every 8 hours)
and cefotaxime (3 g intravenous every 8 hours) is preferred due
to their high penetration power, antimicrobial action (which is
at par with chloramphenicol) and smaller side effect profile.*
However, in the case of S. awureus, vancomycin should be
included until culture and susceptibility results are available.
If it is methicillin-susceptible S. aureus, vancomycin should be
discontinued and nafcillin or oxacillin should be started. In the
case of MRSA, vancomycin (15-20mg/kg ntravenous every
8—12hours) should be continued.’” Linezolid (600 mg two times
per day) along with rifampicin (600 mg daily) can also be used.*®
The duration of antibiotics for brain abscesses is prolonged,
usually 4-8 weeks.* The duration of therapy should be guided
by follow-up assessment of clinical course and imaging studies;
antibiotic therapy is continued until there are a good clinical
response and substantial improvement of imaging findings.”
Needle aspiration and surgical excision have both been used to
treat brain abscesses and are also required for diagnosis, before
the initiation of antibiotic therapy if possible. Needle aspiration
is generally preferable to surgical excision as it is less invasive
and thus reduces the neurological sequelae.*® *' A burr hole is
placed and then needle aspiration is performed under CT or
ultrasonography guidance* The course of intravenous anti-
biotic therapy can be shortened to 4 weeks following excision
compared with drainage. Excised lesions are less likely to relapse
than lesions that have only been drained.* The use of steroids as
an adjunct to control the cerebral oedema caused by an abscess
is controversial with some evidence to suggest decreased pene-
tration of antibiotics through blood-brain barrier in addition to
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the risk of flaring up of the infection.”* A study by Maxwell et
al, however, has found dexamethasone highly effective.** * A
systematic review and meta-analysis showed no effect of dexa-
methasone on mortality in patients with brain abscess.*® Never-
theless, steroids are to be used prudently and are recommended
perioperatively to avoid acute brain herniation in patients with
signs of meningitis or disproportionate cytotoxic oedema.’” *’

Brain abscess prognosis has significantly improved in the past
couple of years, but patient monitoring is necessary considering
potential long-term consequences and the risk of recidivism.*®
According to available literature, the mortality rate is usually less
than 15% without the data on the mortality rate of patients on
dialysis.*’

The novelty in our case was the atypical presentation of the
patient with a hypertensive emergency with generalised tonic-
clonic seizures, without features like fever, headache and focal
neurological deficits. Intradialytic hypertension may have been a
consequence of the seizure episode which may be due to stimu-
lation of the sympathetic nervous system and release of catechol-
amines.’® Probably a net state of immunosuppression due to the
uraemic state played a role in the suppression of symptoms. MR
spectroscopy provided an important clue to the aetiology being
infective. No obvious source for the metastatic infection could
be identified. Despite comorbidities and having a higher risk of
adverse outcomes, the patient recovered with no residual deficits
or further seizures.®!

Learning points

» Infections are an important cause of morbidity and mortality
for patients with end-stage kidney disease.

» Infections in patients with chronic kidney disease on
haemodialysis may have atypical presentations.

» In a patient on dialysis with a hypertensive emergency and
seizures, a diagnosis of hypertensive encephalopathy should
not be presumed and further evaluation with a CT imaging of
the brain as a screening test may need to be done.

» A high index of suspicion with a prompt investigation,
treatment may make a difference in reducing morbidity or
mortality.

Twitter Shraddha Murali @shraddha158
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