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ABSTRACT

Background: Brainstem located abscesses are rare in the pediatric population. Diagnosis of brain abscess can
be challenging as patients may present with nonspecific symptoms and the classical triad of headache, fever,
and focal neurological deficit is not always present. Treatment can be conservative or a combination of surgical
intervention with antimicrobial therapy.

Case Description: We present the first case of a 4.5-year-old girl with acute lymphoblastic leukemia that developed
infective endocarditis (IE) and subsequently developed 3 suppurative collections (frontal, temporal, and brainstem).
The patient had negative cerebrospinal, blood, and pus culture growth and subsequently underwent burr-hole drainage
of the frontal and temporal abscesses with a 6-week course of intravenous antibiotic therapy with an uneventful
postoperative course. At 1 year, the patient is left with minor right lower limb hemiplegia and no cognitive sequelae.

Conclusion: The decision to surgically intervene for brainstem abscesses is dependent on surgeon and patient
factors including the presence of multiple collections, midline shift, the aim of source identification in sterile
cultures, and the patient’s neurological condition. Patients with hematological malignancies should be monitored
closely for IE which is a risk factor for hematogenous spread of brainstem located abscesses.
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INTRODUCTION

Brain abscess (BA) is a focal suppurative intracranial infection characterized by the formation of
a well-define capsule involving the brain parenchyma.'¥ BA is a relatively rare pathology with
an estimated incidence of 0.76/100,000 person-year/annum."! Moreover, only 25% of cases are
observed in the pediatric population.®” Despite the rare occurrence, BA is associated with high
morbidity and mortality. Lesions located in the brainstem region represent 1% of pediatric cases.")

Diagnosis of BA can be challenging due to the wide range of symptoms children which may
present with. The classical triad of headache, fever, and a focal neurological deficit (FND) is only
observed in up to 28% of cases.? In addition, children and specifically the infant population may
find it difficult to describe a headache. As clinical presentation is vague, diagnosis is confirmed
on neuroimaging through a computed tomography (CT) or magnetic resonance imaging (MRI)
scan with contrast demonstrating the characteristic ring-enhancing lesion.[
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The spread of infection may be contiguous or hematogenous.
Common predisposing factors in childhood include congenital
heart disease and immunosuppression.® Sinus infections and
dental sources are also very common in children.!”

The optimal management remains a controversial
topic widely debated by physicians. Treatment can be
conservative with antibiotic therapy or may involve surgical
intervention.'® There are no official treatment guidelines
for the management of BA. A combination approach is often
recommended, and medical-only treatment is reserved
for specific cases. Location is a possible indicator for
conservative treatment in which the frontal lobe has been
the most frequent nonsurgically treated region.?”! Brainstem
lesions are more difficult to treat to the anatomic proximity
to significant regions in the brain. Successful reports
of conservatively treated pediatric brainstem abscesses
have been published.**%] However, with new surgical
advancements, more surgeons are opting for a surgical
excision with a craniotomy or surgical aspiration with a
burr-hole technique. The optimal surgical intervention for
brainstem located abscesses is not clear.

Prognosis and outcomes of BA have improved with new
advancements in neuroimaging modalities, broadening of
the vaccination programs in children, novel antibiotics with
improved bacterial cover and blood brain barrier (BBB)
penetration, and new surgical techniques.™® However, some
patients are still left with neurological and cognitive impairment.
The outcome of brainstem abscesses specifically remains unclear
when compared to infections in other locations.

To the best of our knowledge, there have been
only 27 published cases of pediatric brainstem
abscesses.[12810-17:1922-2426-29.3335-3941] We report the 28" case of
a pediatric patient with acute lymphoblastic leukemia (ALL)
that developed multiple suppurative intracranial collections
including a pontine abscess that was treated with a surgical
intervention and a course of antibiotics. To the best of our
knowledge, this is the 1* reported case of pediatric brainstem
abscess associated with ALL.

CASE PRESENTATION

A 4.5-year-old girl presented to the emergency department
with a 2-day history of progressive fatigue, fever, and
tachycardia. The patient was diagnosed with ALL 4 months
prior and was receiving chemotherapy and following up
with the oncology team. The patient’s Glasgow coma scale
(GCS) on admission was 15/15 and systems examination
demonstrated tachycardia but otherwise unremarkable.

Investigations

Initial blood work showed leukopenia with a white cell count
(WCC) of 1.4 x 10° L (4-13.5) and an elevated C-reactive
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protein (CRP) of 25 mg/L (<5). All other parameters were
unremarkable.

Due to the patients cardiac symptoms, an echocardiogram
was requested. The echocardiogram revealed vegetations and a
diagnosis of infective endocarditis (IE) was made. The patient
underwent CT [Figure 1] scanning which demonstrated three
ring-enhanced lesions in the frontal lobe, temporal lobe, and
brainstem (pons) measuring up to 0.7 cm and surrounding
vasogenic edema with a right to left midline shift.

Laboratory procedures

A lumbar puncture was performed but both the cerebrospinal
fluid (CSF) cultures and blood cultures were negative. After
2 days of admission to the neurosurgical department, the
decision for surgical intervention was made due to sterile
cultures and difficulty to obtain source control as well
as worsening neurological symptoms where the patient
started to develop right lower limb weakness. The patient
subsequently underwent a burr-hole drainage of the frontal
and temporal collections using frameless navigation. This
was done using an open right frontal technique with two
burr holes and there was no intraoperative imaging during
the procedure. Pus culture was aspirated but was also sterile
with no growth. The patient was commenced on Piperacillin-
Tazobactam and Vancomycin IV with Amphotericin B and
Voriconazole for fungal cover. The patient underwent a total
of 6-week duration IV-only antibiotic therapy. The patient
also received prednisolone steroid therapy. Midazolam was
prescribed as required for seizure prophylaxis. Following
the burr-hole aspiration, the patient had an uneventful
postoperative course with no surgical complications or
re-operation. Postoperative CT scan showed no evidence of

Axial preoperative computed
tomography scan with contrast demonstrating
three ring-enhanced lesions located in the
frontal lobe (A), temporal lobe (B), and the
pons (C).

Figure 1:
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hemorrhage and resolution of the midline shift and vasogenic
edema. The Glasgow outcome scale (GOS) at discharge was
3/5 due to moderate right lower limb hemiplegia.

At the 1-year follow-up, the patient still suffered
from mobility impairment requiring a wheelchair for
transportation for long distances. However, GOS at the 1-year
follow-up was 4/5 due to minor right lower limb hemiplegia
which was an improvement from the GOS at discharge
(3/5) as the patient had some improved motor function and
required minor assistance with daily activities. The patient
was not academically delayed and did not have intellectual
disability. For the European Quality 5D Youth quality of life
questionnaire, the patient reported “a lot of problems” with
mobility and “some problems” with pain and discomfort
occasionally requiring painkillers. The European Quality
Visual Analog Scale for this patient was 70%. Otherwise, the
patient reported no problems with self-care, usual activities,
and personality and mood disturbance.

DISCUSSION

Clinical presentation of BRs in the pediatric population
is often nonspecific and vague. The classical triad of fever,
headache, and FND has been observed in up to 28% of
cases and, therefore, is an unreliable indicator.”*! Our
patient presented with a 2-day history of fatigue, fever, and
tachycardia but did not display the classical triad which is
reported in the literature. In a recent review of pediatric
brainstem abscesses including 24 patients, the classical triad
is observed in 20.8% of cases."! The most common presenting
signs in the brainstem cohort were a neurological deficit with
cranial nerve palsies being the most prevalent deficit observed.
However, our patient did not display any neurological signs
on presentation and was fully conscious on admission with
a GCS of 15/15. The patient presented with tachycardia but
an otherwise normal cardiovascular exam. A diagnosis of IE
was made after the visualization of new vegetations on the
aortic valve. This may be due to the patients central lines
and catheters as she was receiving chemotherapy for ALL.
This demonstrates that cardiac manifestation of ALL is not
uncommon and should be always considered and evaluated
in patients with nonspecific symptoms such as fever and
fatigue. Tabaei et al report a similar case of a 6-year-old boy
with ALL that developed IE that eventually required surgical
resection.®’ The most common location of brainstem
infections occur in the pons region followed by the midbrain
and medulla oblongata, respectively.

Multiple BAs vary in the literature and have been reported in up
to 50% of cases in children.”! Our patient had three collections
(two frontal and one brainstem) diagnosed on MRI. This may
be due to the history of ALL and immunocompromised status.
A compromised immune status and a diagnosis of IE have
been associated with the development of multiple abscesses in

children.”! In addition, these patients are more likely to develop
opportunistic infections and have a higher complication rate.?!!

Laboratory parameters such as an elevated WCC and
inflammatory markers including CRP or erythrocyte
sedimentation rate may indicate an infectious etiology.
However, they are unreliable in the diagnosis of BA as they
may be normal in up to 40% of cases.””? Our patient presented
with a high CRP of 25 mg/L but low WCC of 1.4 x 10°/L. The
leukopenia is explained by the patient’s cytotoxic medications
for the treatment of ALL.

Initial microbiological cultures for CSF and blood cultures
were negative for any growth. Yogev and Bar-Meir estimate
a positive growth rate of 10% of blood cultures in the
setting of BA.""! Blood culture and CSF culture growth rate
for brainstem located abscesses in children was lower than
general pediatric BA series.!!! Intraoperative pus was also
sent for culture which was negative leading to a therapeutic
dilemma. Including our case, 11/20 (55%) reported cases
had positive pus culture growth.™* There are no official
treatment guidelines for suppurative intracranial infections
and the empiric antimicrobial regimen is often guided by the
likely predisposing source of the infection.

The patient was commenced on Piperacillin-Tazobactam
and Vancomycin IV and Amphotericin B and Voriconazole
for fungal cover. The patient underwent a total of 6-week
duration I'V antibiotic therapy. Broad-spectrum antimicrobial
therapy should be further narrowed after organism
identification and sensitivity reporting. It is challenging to
determine the appropriate empiric regimen in patients with
ALL when cultures are sterile. Due to the likelihood of fungal
infections in this cohort, antifungal agents should always be
included. The patient received steroid therapy for cerebral
edema and a midline shift observed on MRI scans. There are
no clear indications for steroid therapy in BA and it should
be used cautiously due to the potential harmful side effects,
interference with pathophysiology of abscess formation and
impact on antimicrobial BBB penetrance.1#2!]

Surgical indication for brainstem abscesses is debatable with
various opinions expressed by different surgeons and institutions.
Successful nonsurgical treatment of pediatric brainstem
abscesses has been reported.1°%%! These cases were reported
in older children but not in the infant population. The decision
is highly dependent on surgeon and patient factors including
whether the lesions are solitary or multiple as highlighted by our
case. In this case, the patient had two other larger collections in
the frontal and temporal regions and the decision was made to
aspirate the larger collections to minimize cerebral edema and
midline shift. This was done 2 days after the culture results were
sterile as the patient also started developing new neurological
deficits such as limb weakness. Therefore, a combination of
source control to identify and guide antibiotic treatment with
symptom control to prevent further neurological deterioration
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were the main driving factors for surgical intervention. The
patient continues for a total of 6 weeks of intravenous antibiotics
and followed up postoperatively clinically and radiologically for
persistence of infection and recurrence of the collections.

The aim of source identification was not achieved as pus
culture was sterile as well. The patient continued on the same
empiric regimen for a total of 6 weeks. However, the GOS
outcome was improved at the 1 year follow-up compared to
discharge, 4/5 and 3/5, respectively. At the discharge mark,
the patient had significant mobility impairment and reduced
power in the right lower limb whereas after 1 year, the patient
was semi-independent and had minor limb weakness.

There is no difference in outcome in the published literature
when comparing different techniques such as burr-hole
drainage, endoscopic drainage, or craniotomy. Minimally
invasive techniques are preferred as they are safer than an
open surgical approach.'” On the other hand, craniotomy
open surgery has been associated with less recurrence rates,
length of intrahospital stay, and an overall reduction of
antibiotic therapy duration.*3!!

The prognosis of BA has improved over the past five decades
with the advancements of neuroimaging and microbiological
culture techniques. Before the CT era, the mortality of children
with BA was remarkably high at 40-60% and since has dropped
to below 10%.1%'® Specifically, a lower mortality rate of 0-3% has
been reported with the stereotactic aspiration approach.*?!! In
this review, 10.7% (3/28) of children with brainstem abscesses
have died. Neurological and cognitive outcome have also been
explored in this cohort and seem to be improving. One-third of
children with brainstem abscesses reach full neurological recovery
and up to 70% are left with mild neurological deficits."! In our
case, mobility impairment was the most impacted determinant
of quality of life at 1 year follow-up. However, research on long-
term outcomes in this population remains scarce.

CONCLUSION

We present the first case to our knowledge, of a 4.5-year-old
girl with ALL and multiple collections including a brainstem
abscess. The decision to surgically intervene for brainstem
abscesses is dependent on surgeon and patient factors
including the presence of multiple collections, midline shift, the
aim of source identification in sterile cultures, and the patient’s
neurological condition. In our case, the frontal and temporal
collections were aspirated instead of the smaller brainstem
lesion in an effort to obtain source control and improve the
neurological deficits. Despite sterile microbiological cultures,
this patient recovered well with minor right hemiplegia at
1 year follow-up. There is no superior surgical technique
for brainstem located abscesses. Further studies should
look at long-term outcomes and empiric regimens in the
immunocompromised patient demographic.
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The views and opinions expressed in this article are those of the authors and do not necessarily reflect the official policy
or position of the Journal or its management. The information contained in this article should not be considered to be
medical advice; patients should consult their own physicians for advice as to their specific medical needs.
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