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ABSTRACT 
The prompt identification of sepsis in children is chal-
lenging, but once sepsis is identified, initiation of care 
and determination of proper disposition may be insuffi-
cient to ensure optimal outcomes. The best opportuni-
ty for full recovery also requires rapid identification and 
treatment of the infectious source. Acute bacterial sinus-
itis is common in the pediatric population, and although 
intracranial complications of sinusitis are rare, they are 
associated with significant morbidity and mortality. His-
tory and physical examination may be imperfectly sen-
sitive for the presence of acute bacterial sinusitis and its 
intracranial complications. We present a case of pediatric 
sepsis in which the diagnosis of intracranial extension of 
bacterial sinusitis was not made during the first phase 
of care and describe complications that followed. Emer-
gency physicians should consider subdural empyema in 
patients presenting with fever, nausea and headache with 
worrisome vital signs and laboratory values suggestive of 
a severe infection. 
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INTRODUCTION

Sepsis, the systemic inflammatory response syndrome with 
an infectious source, is difficult to identify in the pediatric 
population since definitions are based on age-related vital 
signs cut-offs (Table 1).1 Further challenges to Emergency 
Department (ED) diagnosis stem from the facts that vital 
signs in the pediatric patient often change dramatically 

during the ED course and a sizable portion of children meet 
diagnostic criteria only after triage.2,3 Lastly, given that half 
of pediatric patients with sepsis are immunocompetent, 
emergency physicians must consider sepsis for the total-
ity of patients seeking emergency care for infection.4 Once 
a sepsis diagnosis is made, ED clinicians must maintain a 
broad differential to identify and effectively treat the infec-
tious source.

Acute bacterial sinusitis (ABS) is common, estimated to 
complicate 5-10% of upper respiratory tract infections.5 Sup-
purative intracranial complications of ABS are much less 
common. In a pediatric series, only 2.4% of all intracranial 
infections were due to sinusitis.6 This rare complication is 
associated with significant mortality, with rates estimated 
up to 10% in the pediatric population.7,8 Further, long-term 
neurologic deficits such as hemiparesis, aphasia, and epi-
lepsy remain common, occurring in 8-19% of survivors.7,8,9 
Subdural empyema (SDE) is the most common sinusitis-as-
sociated intracranial infection.7,6,10,11

We present a pediatric patient presenting to the Emer-
gency Department with a subdural empyema with signifi-
cant diagnostic delay. This case highlights the importance of 
identifying pediatric sepsis; considering the diagnosis of bac-
terial sinusitis; and considering complications of bacterial 
sinusitis in the differential diagnosis of fever with unclear 
source. It illustrates the importance of rapid source identi-
fication and clearance to ensure optimal clinical outcomes.

CASE REPORT

An 11-year-old previously healthy boy presented to the 
ED with fever for 11 days. Family reported fevers reaching 
39.4°C (103°F), runny nose, congestion, abdominal pain, 
nausea, and headache. The patient had negative rapid strep 
testing and urinalysis by his pediatrician three days prior to 
ED presentation. 

Upon presentation to the ED he appeared uncomfortable, 
febrile to 38.6°C, (101.5°F), with a heart rate of 98 beats per 
minute, and respiratory rate of 24 breaths per minute. He 
was awake and irritable but in no acute distress. Ausculta-
tion of the heart and lungs was normal. His abdomen was 
mildly tender in all quadrants, but was soft without rebound 
or guarding. The remainder of his exam was unremarkable. 
During his work-up, an hour and a half after his initial 
assessment, he developed a heart rate 132, and a respiratory 
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Age Group HR RR WBC (or bands >10%)

0-7 days >180, <100 >50 >34K

7-28 days >180, <100 >40 >19.5K, <5

1-23 mo >180, <90 >34 >17.5, <5

2-5 yr >140 >22 >15.5, <6

6-12 yr >130 >18 >13.5, <4.5

13-18 yr >110 >14 >11, <4.5

Table 1. International sepsis consensus systemic inflammatory response 

syndrome (SIRS) cut-off values by age
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rate of 28, with worsening fever of 105.0°F. Initial pertinent 
laboratory values included: WBC count of 19,000/mm3 with 
15% Bands, C-reactive protein 298.06 mg/L (normal <10.00), 
ESR 79 mm/h (normal <15). Viral testing, urinalysis, chest 
x-ray and abdominal ultrasound were negative. He was 
started on ceftriaxone, given two 20cc/kg boluses of normal 
saline, and admitted to the pediatric inpatient unit. 

An MRI of the brain was obtained fifteen hours after 
admission showing bilateral frontal subdural empyemas, 
midline frontal epidural abscess, and left frontal subgaleal 
abscesses (Figure 1), with bilateral frontal, right ethmoid and 
maxillary sinusitis. He was given vancomycin and metroni-
dazole and was brought to the operating room twenty-three 
hours after admission and a right frontal craniotomy with 
washout was performed. He was brought to the operating 
room again the following morning where a right anterior 
ethmoidectomy and right middle meatal antrostomy was 
performed. He was transferred to the pediatric intensive care 
unit (PICU) post-operatively. Antibiotics were narrowed to 
ertapenem when cultures from initial drainage and irriga-
tion grew Streptecoccus intermedius. 

On hospital day five, despite appropriate antibiotics and 
surgical debridement, the patient developed worsening 
mental status and seizures. Repeat MRI showed an interval 
increase in the left-sided subdural empyemas, increases in 
the size and number of subgaleal abscesses, and findings con-
sistent with frontal osteomyelytis. He was brought back to 
the operating room where a left-sided frontal craniotomy and 
washout as well as a revision of the previous sinus surgeries 
were performed. The patient improved and was discharged 
on hospital day 14 with a peripherally inserted central cath-
eter in place to complete his intravenous antibiotic course. 

On follow-up two months later, the he was free of any neuro-
logic or cognitive deficits. Bone grafting was then performed.

DISCUSSION

This case demonstrates the need for vigilance to identify 
vital signs meeting pediatric sepsis definitions, the need to 
consider sinusitis and its intracranial complications in the 
differential of the septic child, and the potential for subdural 
empyema to rapidly progress. The complications suffered by 
this patient, despite receiving timely and appropriate antibi-
otics and undergoing a first surgical debridement, underscore 
how critical it is to facilitate early surgical intervention.

Subdural empyema results from two pathways – direct 
extension and, more commonly, retrograde thrombophle-
bitis. Thrombophlebitis that begins in the veins draining 
the sinuses can pass retrograde into the cavernous sinus 
and other dural venous sinuses.11 If infection reaches the 
subdural space, it often spreads rapidly and freely, typically 
resulting in an acute fulminant presentation.8 There is an 
adolescent male predominance. It is hypothesized that teen-
agers are at increased risk for SDE due to the rapid growth 
of the frontal sinuses and their blood supply during adoles-
cence. The reason for male predominance is unclear.12

Diagnosis is difficult as patients more often present with 
nonspecific symptoms, most commonly fever, headache, 
and nausea, and do not reliably report nasal symptoms typ-
ically associated with sinusitis.6,7,12,13 Only 40% of patients 
have symptoms typically associated with sinusitis such as 
congestion or rhinnorhea.6 Patients may also present with 
altered mental status, focal neurologic symptoms, seizures, 
or coma; however, most lack any neurologic symptom and 

Figure 1.
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have normal neurologic examinations at presentation.8 
Laboratory studies often demonstrate elevated inflam-

matory markers such as white blood cell count, C-reactive 
protein, and ESR.5 Imaging studies are essential in confirm-
ing the diagnosis. Magnetic resonance imaging affords more 
detailed images of the brain and surrounding structures and 
is preferred.14 When MRI is not available, CT with contrast 
should be obtained as non-contrast studies may lack the 
necessary sensitivity to see subtle fluid collections.15

Management of SDE involves antimicrobial therapy and 
surgical drainage. Broad-spectrum therapy with vancomy-
cin, ceftriaxone, and metronidazole provides coverage for 
most intracranial pathogens.5 Microbial culture and infec-
tious disease consultation should be obtained to help guide 
antimicrobial therapy. Surgical management of subdural 
empyema is an integral part of therapy and should be done 
without delay. Immediate consultation with neurosurgery 
and otolaryngology colleagues is critical.

In the case presented, the diagnosis of subdural empyema 
was not made in the Emergency Department. It was only 
later in the hospital stay that a clinical concern for CNS 
infection developed and imaging was obtained. It is note-
worthy that initially this patient had reassuring vital signs, 
and only later in his ED course met consensus definition 
for sepsis, exhibiting fever, leukocytosis, tachycardia, and 
tachypnea above age-based threshold values.1 Two recent, 
single-center ED cohorts from tertiary children’s hospitals 
demonstrated that severe sepsis and septic shock are iden-
tified only after triage in sizable proportions of children.2,3 
Once sepsis is identified, clinicians must entertain a broad 
differential to identify the infectious source and facilitate 
appropriate treatment. 
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