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Introduction

Intracranial epidural abscesses (IEA) are an uncom-
mon, but potentially life-threatening condition, requiring ac-
curate diagnosis and therapeutic management. The diagnosis
of a brain abscess is often unsuspected because of vague and
non-specific symptoms and presentation without overt neurolog-
ical impairments!!”’!. The etiology of the brain abscess can be
contiguous with the source of infection, likely secondary to a
primary source (middle ear, mastoid cells, or paranasal sinuses
in 25%-50% of cases), hematogenous dissemination (20%-35%
of cases), or trauma, which can incorporate obvious damage to
the brain and surrounding structures, or arise as a complication
of a neurosurgical procedure®l. Of note, a brain abscess is cryp-
togenic in up to 10%-35% of cases, increasing the likelihood
of a misdiagnosis®>*®, Diagnostic connections between minor
traumatic head injury and IEA are infrequently considered in the
differential for patients presenting with headaches, fevers, and
no neurological abnormalities. Commonly reported cases show
an obvious link between IEA and severe traumatic brain injuries
requiring neurosurgical intervention, where the abscess arises
from the initial traumatic insult or from the invasive surgery>>6!,
We present here a case of a seven-year-old girl who suffered a
mild traumatic head injury resulting in a large bifrontal epidur-
al abscess, with markers for systemic infection, but no obvious

neurological abnormalities.

Abstract

A previously healthy seven-year-old girl, who suffered a minor head
injury, experienced diagnostic complications spanning two weeks, re-
sulting from an intracranial epidural abscess. Originally diagnosed with
cephalgia and a urinary tract infection, which were unresponsive to an-
tibiotics, secondary workup revealed a large bifrontal epidural lesion.
She was transferred to our neurosurgery services for further management
and workup of the lesion. Magnetic resonance imaging demonstrated
an enhancing anterior parasagittal fluid collection that was suggestive
of an infection. Burr-hole surgery directly over the lesion confirmed
the diagnosis of brain abscess. Irrigation and drainage was done, and
her recovery was rapid and uncomplicated with the subsequent treat-
ment with appropriate antibiotics. A possible etiology for this unusu-
ally located abscess is that the patient had a hemorrhage into this loca-
tion from the initial injury. This subsequently became infected after a
urinary tract infection or sinusitis. This case may be a useful reference
for identifying patients with a brain abscess after a minor head injury,
this occurring without direct invasion of the region of concern with a
known foreign body, the usual mechanism after a traumatic brain injury.

History and Examination

A seven-year-old girl was admitted to our hospital fol-
lowing a complicated two-week symptomatic/diagnostic history
after suffering a mild head injury, without documented loss of
consciousness. The family reports that the patient suffered an
unwitnessed fall off a couch striking the back of her head. They
noted a small cephalohematoma over the right occipital-tem-
poral region. There was no documented loss of consciousness.
48-hours after the head injury she began experiencing acute
headaches and intermittent fever of 38.3-39.4°C, unresponsive
to over-the-counter pain medications. One week passed with
these unrelenting symptoms, and she was taken to a local emer-
gency department (ED). Work-up was done for infection. Uri-
nary analysis was positive for leukocyte esterase and cultures
identified Escherichia coli at 60,000 to 70,000 CFU/mL. She
appeared appropriate in all other systems and was discharged
with a diagnosis of cephalgia and urinary tract infection (UTI),
with counsel to start a regiment of Bactrim antibiotics by mouth
for the UTL

The patient re-presented to the outside ED three days
later with worsening symptoms, including photophobia, stiff
neck, headache, poor appetite and a reoccurring fever of 38.3-
39.4°C, (unresponsive to the course of Bactrim). Her disposition
and alertness were normal, with no acute neurological distress.
She underwent emergent computed tomography (CT) studies,
revealing an abnormal epidural iso- to hypo-dense fluid collec-
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tion (1 cm in thickness) following the sagittal anterior calvarium,
with mass effect on the sagittal sinus and bilateral anterior fron-
tal cortex. Blood examination of inflammatory markers showed
white blood cell (WBC) counts of 10.8 x 10%/puL and erythrocyte
sedimentation rate (ESR) of 98 mm/hr (Time=0 day). At this
point, she was transferred to our hospital for further workup of
this epidural enhancement Figure 1.

Figure 1: Inflammatory markers decrease over treatment period for intracranial
epidural abscess. Grey shading denotes the normal reference ranges for each
marker and* indicates neurosurgical intervention.

On admission to our institution, she had a body tem-
perature of 37.2°C, a blood pressure of 112/73 mmHg, a pulse
of 100/min, and a respiratory rate of 17/min. She had a Glasgow
Coma Score of 15 and a normal neurological examination. Our
blood examination of inflammatory markers showed WBC
counts of 9.5 x 10%/uL, C-reactive protein (CRP) levels of 42.4
mg/L, and an ESR of 95 mm/hr [Figure 1](Time=1 day). Urine
cultures isolated gram-positive flora at 100 CFU/mL while blood
cultures at five days showed no growth. All other systems were
unremarkable. Notable past medical history included dental sur-
gery at age four.

Neuroimaging

Magnetic resonance (and venogram) imaging (MRI/
MRV) studies revealed enhancement of a large bifrontal
space-occupying-lesion (SOL), approximately 0.5 cm by 7 cm
(long arrow), changes in the frontal sinuses (short arrow), and
localized thrombosis involving the anterior aspect of the sagittal
sinus Figure 2A, Figure 2C.
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Figure 2: Mild head injury resulting in an epidural abscess and compressed su-
perior sagittal sinus. A large space-occupying lesion is compressing the bifrontal
region (A, long arrow) and the anterior aspect of the superior sagittal sinus is
attenuated on the MRV (C). Frontal sinus enhancement is also noted (A, short
arrow). Resolution of epidural abscess (B, post-op eighteen-months) with de-
compression of the sagittal sinus as seen on the MRV (D, post-op one-month)
following neurosurgical intervention and antibiotic therapy.

Neurosurgical Procedure

Midline frontal burr-hole surgery, with an epicenter
nine cm from the glabella, encountered purulent material under
pressure Figure 3. Abscess irrigation proceeded with a ventricu-
lar catheter passed through the burr-hole, containing a bacitracin
solution with added metronidazole, vancomycin, and ceftriax-
one.

Figure 3: Purulent material of the intracranial epidural abscess encountered at
the burr-hole opening.

Post-Operative Course

Abscess cultures isolated Streptococcus intermedius and the pa-
tient continued a six-week outpatient intravenous (IV) antibiot-
ic course of ceftriaxone and metronidazole. She tolerated this
without incident. Her inflammatory markers decreased [Figure
1] with no further indications of infection. The potential sag-
ittal sinus venous thrombosis complications [Figure 2C] were
addressed with a course of dalteparin for 10 days, with dramatic
improvement in flow noted at one month [Figure 2D]. Her drain-
age site healed satisfactory and she was discharged 5 days after
surgery. She has remained symptom free at eighteen months. A
follow-up MRI at that time demonstrated no abscess recurrence
and a patent sagittal sinus [Figure 2B].
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Discussion

Intracranial abscesses are oftentimes a difficult diag-
nosis given the commonality of symptoms, which may include
headache and fever (70%-75%), and less frequently focal neu-
rological deficits (~50%). These symptoms and indicators for
infection and inflammatory response, particularly elevated ESR
and CRP levelsP*' usually indicate intracranial problems,
sometimes arising after traumatic head injury!'2*$&!1 Ab-
sence of neurological abnormalities in the company of systemic
inflammation and infection markers makes the diagnosis and
localization of abscesses particularly intricate, as they are
often the result of a contiguous focus of infection®®. Our
case is an excellent example of these diagnostic challenges.
Intracranial problems are an unlikely consideration for the
source of infection without symptomatic presentation of focal
neurological deficits.

Our patient presented to an outside ED following a mi-
nor unwitnessed head injury without loss of consciousness. It is
hypothesized that she had an acute epidural hematoma caused
by contrecoup head injury by falling backwards off a couch.
Epidural hematomas of this nature are rare!'”! and may develop
without a fracture, because of the increased plasticity of chil-
dren’s bones. The injury causes a separation of the periosteal
dura from the calvarium and rupture of the interposed vessels!'?.
We speculate that this hematoma became purulent with patho-
gens seeded from the sinusitis noted on the admit neuroimag-
ing studies or from hematological spread from the UTI. Primary
source of infection was never confirmed. Her original symptoms
attributed to the UTI (diagnosed with urine cultures positive for
Escherichia coli) did not abate during a course of Bactrim thera-
py, however, urine cultures were negative for growth in our anal-
ysis, four days later, likely addressed by the original antibiotic
therapy.

Brain abscesses usually begin as an insidious process
with non-specific symptoms and minimal neurological abnor-
malities. Their etiology is commonly attributable to direct ex-
tension of contiguous infection (e.g. osteomyelitis of the skull,
paranasal sinusitis (Streptococcus pneumonia), middle ear, mas-
toid or orbit), trauma (Streptococcus aureus), neurosurgical pro-
cedures, or hematological spread from a remote focal point!'.
Because the infection process here was well contained by the
dura, it was unresponsive to the Bactrim therapy and not iso-
lated through blood or urinary analysis. Recognition of the sus-
pected abscess relied exclusively on the imaging studies. Patho-
gen identification [S. Intermedius] was confirmed via cultures
procured from the surgical procedure. It should be noted that
the S. Intermedius bacteria is commonly a solitary isolate, only
identified by blood culture in one-third of patients® and part of
the normal flora found in the oral, oropharyngeal, or gastroin-
testinal areas!'>'¥l, Current literature suggests that S. Intermedius
forming abscesses are deep-seated and associated with hema-
togenous spread!’’), causing purulent infections in the head and
neck!*!*1¢1 central nervous system!'*'"], respiratory tract'l, gas-
trointestinal tract!"*], abdominal/pelvic sites!!*!*!618191 " skin/soft
tissues/bones!'*! and blood!!+!6.18:19],

Our case highlights the difficulty and complexity in
identifying an intracranial epidural abscess, with probable eti-
ology of acute head injury, and serves as a salient reminder of
this rarely seen occurrence. Careful consideration for and review
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of brain images is paramount in detecting the presence of com-
plications like abscess and venous thrombosis, particularly in
case presentations similar to ours!'. Here, the epidural location
explains the persistent cephalgia and fever, unresponsive to Bac-
trim therapy. Furthermore, the antibiotics, originally prescribed,
were directed at E. Coli, rather than the S. Intermedius, which
was ultimately cultured from the abscess and addressed with an
IV therapy (of ceftriaxone and metronidazole). We suggest that
brain abscess should be included in the differential for pediatric
and adult patients with a recent history of acute head trauma
and prolonged (l1+weeks) symptomatic fever and headaches,
with intact neurological function. Furthermore, we suggest that
patients who meet this criterion should be worked up for po-
tential intracranial problems, including the use of urinary/blood
analysis and imaging studies. The prognosis for treated epidur-
al abscesses are excellent, with most reports!' 422! indicating a
normal recovery.
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