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a b s t r a c t 

Sinusitis is a common condition that can lead to various neurological complications due to 

the spread of infection to the intracranial and orbital regions. Fortunately, the availability 

of antibiotics has significantly improved the prognosis of sinusitis-associated intracranial 

complications. As a result, the overall incidence of neurological complications arising from 

sinusitis remains low. We present a rare case of a 13-year-old male who developed epidu- 

ral empyema and orbital cellulitis as a complication of acute sinusitis. The patient initially 

exhibited signs and symptoms of orbital cellulitis, including eyelid swelling, erythema, and 

pain. Subsequently, the patient’s condition worsened, with the development of fever and an 

intensifying headache. Imaging revealed an epidural empyema, necessitating urgent medi- 

cal intervention. This case highlights the importance of early recognition and prompt man- 

agement of sinusitis-related intracranial and orbital complications to prevent potentially 

life-threatening outcomes 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Sinusitis is a common condition that can lead to various neu-
rological complications by spreading infection to the intracra-
nial and orbital regions, such as epidural empyema and or-
bital cellulitis. Antibiotic and surgical interventions have sig-
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nificantly reduced the risk of complications associated with
sinusitis. Imaging plays a crucial role in the early detection
of these complications. We report a rare case of a 13-year-old
male who presented to our radiology department from the
Emergency Room with orbital cellulitis. A noncontrast head
and brain computed tomography (NCCT) scan and a noncon-
trast head and brain magnetic resonance imaging (NCMRI)
niversity of Washington. This is an open access article under the 
.0/ ) 

https://doi.org/10.1016/j.radcr.2024.10.136
http://www.sciencedirect.com/science/journal/19300433
http://www.elsevier.com/locate/radcr
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:al.volpe@aslsalerno.it
https://doi.org/10.1016/j.radcr.2024.10.136
http://creativecommons.org/licenses/by-nc-nd/4.0/


990 R a d i o l o g y  C a s e  R e p o r t s  2 0  ( 2 0 2 5 )  9 8 9 – 9 9 2  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

scan were performed, revealing acute sinusitis and epidu-
ral empyema. The patient underwent antibiotic therapy and 

surgical intervention, leading to full recovery without perma-
nent sequelae. 

Case report 

A 14-year-old male presented to our emergency department
with severe left eye pain, accompanied by eyelid edema, ery-
thema, and localized warmth. His medical history included re-
cent episodes of severe nasal congestion and headaches. On
initial evaluation, the patient was febrile (39.5 °C), and labora-
tory findings showed elevated C-reactive protein (CRP) levels
(306.9 mg/L), leukocytosis (15.30 × 10 ̂ 3/ μL), and neutrophilia
(13.16 × 10 ̂ 3/ μL). An NCCT scan of the head revealed sig-
nificant thickening and inhomogeneity of the soft tissues in
the left orbital and periorbital regions, along with a notice-
able air pocket along the lower margin of the orbital roof.
There was near-complete inflammatory obliteration of the left
maxillary sinus, as well as a small frontal extra-axial epidu-
ral empyema ( Figs. 1 A-E). Empirical antibiotic therapy was
initiated. A subsequent NCMRI scan of the head confirmed
left maxillary sinusitis with subtotal inflammatory obliter-
ation of the left maxillary sinus, ipsilateral periorbital cel-
lulitis, and extra-axial frontal epidural empyema ( Figs. 1 F-I).
The patient underwent sinus surgery to drain the retained
mucus in the paranasal sinuses. After symptom resolution
and normalization of laboratory parameters, the patient was
discharged. 

Discussion 

Sinusitis is the inflammation of the paranasal sinuses, which
can be either infectious or noninfectious. Infectious sinusi-
tis can be caused by bacteria, fungi, or viruses. Acute sinusi-
tis is characterized by an infection lasting less than 4 weeks,
while subacute sinusitis involves symptoms persisting for 4–
12 weeks, and chronic sinusitis refers to infection lasting over
12 weeks. Sinusitis can lead to various neurological com-
plications due to disease spread to the intracranial and or-
bital regions. Intracranial complications include suppurative
conditions such as brain abscess, epidural abscess, and sub-
dural empyema, as well as nonsuppurative conditions like
meningitis and cerebral venous sinus thrombosis [ 3 ]. These
complications often occur simultaneously, as seen in our
case [ 4 ]. 

The spread of infection from the paranasal sinuses occurs
through 2 primary pathways. The first is retrograde spread
via valveless diploic veins, driven by thrombus propagation or
the release of septic emboli. These veins drain the mucosa of
the paranasal sinuses and communicate with the dural ve-
nous sinuses. The second mechanism involves direct exten-
sion through bone, potentially due to congenital or traumatic
defects, sinus wall erosion or dehiscence, or existing foramina
[ 6 ]. In paediatric patients, sinusitis most commonly affects the
maxillary and anterior ethmoidal sinuses [ 5 ], as observed in
our case ( Fig. 1 ). 

Epidural empyema is a rare but serious intracranial compli-
cation characterized by the accumulation of purulent material
between the dura mater and the skull. It is often secondary to
sinusitis and caused by bacteria from the upper respiratory
tract. Symptoms can initially mimic those of the primary in-
fection but may progress to altered consciousness and neuro-
logical deficits [ 1 ]. 

Orbital cellulitis is a severe infection of the soft tis-
sues surrounding the eye, typically secondary to sinusitis or
trauma, and most commonly caused by bacterial pathogens.
Symptoms include proptosis, ophthalmoplegia, pain, and sys-
temic manifestations like fever [ 2 ]. According to Chandler’s
staging system [ 7 ], orbital cellulitis can be classified into 5
stages: 

1. Preseptal cellulitis: Inflammation confined within the or-
bital septum. 

2. Postseptal cellulitis: Inflammation extending into orbital
tissues without abscess formation. 

3. Subperiosteal abscess: Abscess formation beneath the pe-
riosteum of the orbit. 

4. Orbital abscess: Abscess formation within the orbit. 
5. Cavernous sinus thrombosis. 

Progression through these stages is not inevitable. 
The causes of orbital cellulitis include both endogenous

and exogenous factors. Endogenous factors, such as the ab-
sence of valves between the orbit and sinuses, allow retro-
grade spread of infections. Conditions like diabetes mellitus
and immunosuppression also increase the risk. Exogenous
causes include foreign bodies, trauma, eye surgeries, dacry-
ocystitis, infected tumours, and mucormycosis. Orbital celluli-
tis is most commonly seen in children aged 1–7 years, as their
immune systems are still developing [ 8 ]. 

Due to the potential for severe vision-threatening and life-
threatening complications, prompt intravenous antibiotic ad-
ministration is crucial in all cases of orbital cellulitis. Em-
piric antibiotic therapy typically targets common causative
organisms, primarily gram-positive bacteria such as Staphylo-
coccus and Streptococcus . However, cultures from the conjunc-
tiva, nose, or throat may not reflect the pathogens present
in abscesses. Age influences the bacteriology and treatment
response; younger children usually present with simpler in-
fections that respond to treatment, while older children and
adults may experience more complex, polymicrobial infec-
tions that are harder to manage both medically and surgically,
as seen in our case [ 9 ]. 

In most cases, epidural empyema requires both antibiotic
therapy and surgery to prevent complications. However, in our
case, due to the small size of the empyema, antibiotic therapy
alone was sufficient. 

In conclusion, early recognition and treatment of sinus-
related intracranial and orbital complications are essential
to prevent potentially life-threatening outcomes. Intracranial
complications should be suspected in paediatric patients with
sinusitis and orbital cellulitis. Accurate diagnosis is crucial for
effective management and to prevent complications due to
delayed treatment. 
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Fig. 1 – NCCT (A-D): brain window (A-C) axial (A-C) and coronal (B) view; bone window (D-E) axial (D) and coronal view. 
NCMRI Fluid Attenuated Inversion Recovery sequence FLAIR axial view (F-G) and T2W images axial and coronal view (H-I). 
Extensive thickening and inhomogeneity of the soft tissues of the left orbital and periorbital region with a coarse air 
nucleus along the lower margin of the orbital roof (red arrow), subtotal phlogistic obliteration of the left maxillary sinus 
(green arrow) and the presence of a small frontal extra-axial epidural empyema (yellow arrow). 
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Patient consent 

Written informed consent for publication of their clinical de-
tails and clinical images was obtained from the patients. 
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