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Abstract

Hematogenous dissemination from a localized infection to a previous existing subdural hematoma is an extremely
rare cause of subdural empyema which is termed infected subdural hematoma. We reported a 5-month-old male
infant suffered from infected subdural hematoma by Escherichia coli (E. coli). In this patient, urinary tract infection
was the most favorable origin from which seed the organism to subdural space hematogenously with evidence of
pyuria and pyelonephritis. Subdural empyema was well treated after burr hole drainage with adequate antibiotic use.
This infant is now doing well based on findings from regular outpatient followed-up without recurrence of infection
and sequela. In conclusion, the applicable treatment strategy for infected subdural hematoma has not been
determined due to its rarity. However, adequate drainage and duration of antibiotic use will be related to achieving a
more satisfactory outcome when compared with subdural empyema associated with meningitis.
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Introduction

Subdural empyema (SDE) means that the infection occurred in the
space between the dura and arachnoid. It is a serious central nervous
system infection related to further neurological sequelae and in some
cases even death [1]. Infections from the otorhinolaryngeal region,
including paranasal sinus, inner ear and mastoid, are the most
common origins to cause subdural empyema [2]. Hematogenous
dissemination from a localized infection to a previous existing
subdural hematoma is an extremely rare cause of subdural empyema
which is termed infected subdural hematoma [3].

We report a 5-month-old male infant with subdural hematoma
containing purulent material associated with Escherichia coli infection
which may translocate from a urinary tract infection.

Case Report

A 5-month-old previous healthy male infant was admitted to our
hospital with the chief complaint of high fever for 2 days. The patient
was born at 37 weeks of gestational age and the delivery was smooth
and normal. He reached the appreciated developmental milestones
and did well with good overall activity and feeding. Upon physical
examination, no specific abnormality was found except for fever.
Laboratory examination disclosed peripheral white blood cell count
18,020/uL (normal range: 6,000-14,000/pL), red blood cell count 408 x
10%pL (normal range: 310 x 10%450 x 10%uL), hemoglobin
concentration 11.1 gm/dl (normal range: 10.5-14.0 gm/dl), hematocrit
31.9% (normal range: 32-42%), platelet count 36.6 x 10%/uL (normal
range: 150 x 10%40.0 x 10%pL), C-reactive protein (CRP)

concentration 32.0 mg/dl (normal range: 0.08-1.12 mg/dl). Urinary
analysis revealed white blood cell count 54/uL (normal range: <28/uL),
red blood cell count 326/uL (normal range: <17/pL) and protein 30
mg/dL (normal range: negative). Renal echogram showed positive
findings of cystitis and left pelviectasis which was proven to be
diagnosed as acute pyelonephritis. Therefore, cefazolin (100
mg/kg/day Q8H) and gentamicin (2.5 mg/kg/dose Q8H) were
prescribed.

On the second day of admission, irritable crying and focal seizure
localized on the infant’s right side extremities were noted. Emergent
cranial computed tomography (CT) demonstrated biconvex-shaped
fluid collection beneath the left frontal bone, increased enhancement
and mild thickening on the dura of left hemisphere without of the
midline shift (Figure 1). The preoperative diagnoses were chronic
subdural hematoma and subdural empyema of left frontal, parietal and
temporal regions. Burr-hole surgery revealed a hematoma with thick
and pinkish-red outer membrane. Aspiration was performed and the
fluid was purulent, yellowish-white color that was foul-smelling. The
subdural space was irrigated with a sterile saline solution and a drain
was set. E. coli was isolated from the purulent fluid by bacterial
culture. After operation, this infant was treated with third-generation
cephalosporin (cefotaxime 200 mg/kg/day Q6H) intravenously.

There were no bacteria isolated in the urine and blood soon after
admission. Because of the findings of pyuria and acute pyelonephritis,
urinary tract infection was considered to be the most likely origin of
seeding hematogeously to the subdural space.

The patient became afebrile on the second day after operation.
Magnetic resonance image performed 11 days after the first operation
demonstrated a loculated biconvex fluid collection beneath the left
frontal bone and crescent-shaped hypointense fluid accumulated in
the bilateral subdural space on T1-weighted image (Figure 2). A
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second operation was performed 12 days after the first operation to
drain the residual purulent fluid. The subdural space was irrigated
again with sterile saline solution and a drain was set again. Aspiration
fluid was sent for bacterial culture with negative findings. Subdural
drain was removed 10 days after operation.

Figure 1: Cranial computed tomography (CT) demonstrated
biconvex-shaped fluid collection beneath the left frontal bone,
increased enhancement and mild thickening in the left hemisphere
of dura, without midline shift.

Figure 2: Magnetic resonance image performed 11 days after the
first operation demonstrated a loculated biconvex fluid collection
beneath the left frontal bone and crescent-shaped hypointense fluid
in the bilateral subdural space on T1-weighted image.

The total duration of antibiotic use was 4 weeks. The patient
discharged without neurologic deficits. Oral third generation
cephalosporin (ceftibuten 9 mg/kg/day BID) was given for an
additional 3 weeks. To date the patient is doing based on regular

outpatient followed-up for 6 months without recurrence of infection
and sequela.

Discussion

Subdural hematoma (SDH) represents bleeding into the spaces
between dura and arachnoid space. According to the time from onset,
SDH can be categorized into acute, subacute and chronic, which
presented one to two days, 3 to 14 days, and 15 or more days after
onset respectively. Acute SDH is characterized by fresh blood clot and
is mostly fluid. Subacute SDH is typified by encapsulation of the blood
clot with a thick outer membrane and a thinner inner membrane due
to dural collagen synthesis. Chronic SDH is yellowish-brown color
because there is often small central unresorbed blood [4].

The incidence of subdural hematoma is 24 per 100,000 infants
under one year of age. Most SDH is disclosed below 4 months of age.
Birth trauma is an important cause of SDH. The location of birth
related SDH commonly occurs in the posterior fossa or over the
posterior part of the brain, rarely on the isolated supratentorial area
[5]. A study of the natural history of neonatal SDH by magnetic
resonance imaging (MRI) revealed that haematomas are generally
completely resolved 4 weeks after birth [6]. Head injury is still the
most common cause of SDH. However, tracing back the history of our
patient, his families denied any traumatic episodes. The cause of
chronic SDH of this infant remains unclear.

Subdural empyema is estimated to account for 15-25% of childhood
localized intracranial bacterial infections [7]. The most common
condition predisposing to cranial subdural empyema is otorhinologic
infections, especially paranasal sinusitis [8] and/or bacterial meningitis
[9]. However, in the present case, these predisposing factors cannot be
identified.

Hematogenous seeding from a distant infection to the subdural
space is quite unusual. Thus, we consider this subdural empyema was
hematogenously infected to the previous hematoma based on the
following two findings. First, there were no predisposing factors for
subdural empyema such as otorhinolaryngeal infections, meningitis,
head trauma, or suffering from previous neurosurgical procedure.
Second, the subdural space is clear; therefore, pus could be extended
widely to the surface of the brain. However, during operation, inner
and outer membranes of the empyema were encapsulated and limited
the spread of pus. Yellowish-brown color within thickened outer
membrane also supported the presence of chronic SDH [3].

In this case, Escherichia coli were identified as the causative
organism of subdural empyema. Besides, there were no other sources
of infection that could be traced. In view of the pyuria and the findings
of the renal echogram on admission, the origin of hematogenous
seeding to cause the subdural empyema was postulated to be the
urinary tract infection. A report collected 14 cases of infected subdural
hematomas, and none of them were noted as having postoperative
complications. In twelve of the 14 cases, the possibility of secondary
hematogenous seeding of a previous existing subdural hematoma was
suggested. The most common contributing pathogen was E. coli (5/14,
35.7%). The original infection sources included the urinary tract
infection (n=3), gastrointestinal disease (n=3), meningitis (n=1),
ethmoiditis (n=1), and unknown (n=6). In two of five E. coli infection
cases, their pathogen originated from the urinary tract [10].

Even with improvements in diagnostic techniques and therapeutic
management, reported mortality rates of SDE range from 0 to 12%. In
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Taiwan, a study revealed the mortality rate was 9.7%. All of the cases
in which patients expired suffered from pneumococcal meningitis
complicated with related SDE [2]. The treatment purpose of SDE is to
drain the pus and eradicate the source of infection. Drainage by the
burr-hole method or craniotomy has been used. A study concluded
that drainage with burr-hole should be considered as an effective and
safe method for post-meningitis SDE in infants when detected early
[11]. However, the number of cases of infected subdural hematoma
remains rare, and as a result the applicable treatment strategy has not
been firmly established to date. Of the previously reported cases which
included both children and adults, nine of them received burr-hole
drainage; four by craniotomy. Only one adult case received a
craniotomy after burr-hole method. Ten of the 14 cases recovered
without neurologic deficits [10]. Another report of infant patients
highlighted that they were also successfully treated by empiric
antibiotics and burr-hole drainage [12]. In this case, we also selected
burr-hole drainage due to its less invasive nature. According to a study
with 20-years of experience in a medical center, the mean duration of
antibiotic therapy for SDE was 36.8 + 14.2 days (range, 9 to 56 days)
[2]. Our case received antibiotics for 7 weeks. Burr-hole drainage and
adequate subdural irrigation followed by antibiotic therapy made the
patient free of infection successfully.

In conclusion, hematogenous disseminatation from a distant
infection to a pre-existing subdural hematoma is an extremely rare
cause of subdural empyema. It can be successfully treated by burr-hole
drainage and a sufficient duration of antibiotic use.
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