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A Severe Complication of Pansinusitis: A Case Report of

Subdural Empyema and Pneumocephalus

Pansinuzitin Ciddi Bir Komplikasyonu: Subdural Ampiyem ve Pndmosefali Olgu
Sunumu

, Mustafa Gencgeli?
, Merih Onal®

Sinan Saylik’

Mert Sahinoglu* , Melike Emiroglu®

, Ozge Metin Akcan?

, Demet Aydogdu?(ID), Ahsen Nur Saylik'(1D),

, Gllstim Alkan®

" Department of Pediatrics, Necmettin Erbakan University Faculty of Medicine, Konya, Tiirkiye

2 Department of Pediatric Infectious Diseases, Necmettin Erbakan University Faculty of Medicine, Konya, Tiirkiye
3 Department of Radiology, Necmettin Erbakan University Faculty of Medicine, Konya, Tiirkiye

* Department of Neurosurgery, Selcuk University Faculty of Medicine, Konya, Tiirkiye

* Department of Otorhinolaryngology, Selcuk University Faculty of Medicine, Konya, Tiirkiye

¢ Department of Pediatric Infectious Diseases, Selcuk University Faculty of Medicine, Konya, Tiirkiye

Cite this article as: Saylik S, Gengeli M, Metin Akcan O, Aydogdu D, Saylik AN, Sahinoglu M, et al. A severe complication of pansinusitis: A case report of subdural empyema

and pneumocephalus. | Pediatr Inf 2026;20(3):e226-e229.

Abstract

0z

Sinusitis is a common condition in childhood that may lead to various se-
rious complications. While orbital cellulitis is more frequently observed,
subdural empyema, though rare, represents a life-threatening condition.
We report the case of an eight-year-old girl who developed orbital celluli-
tis and subdural empyema secondary to pansinusitis. The patient initially
presented with meningismus, fatigue, and rhinorrhea, later progressing
to right eye swelling, headache, drowsiness, vomiting, and fever. Despite
initial treatment for meningitis, her symptoms worsened, prompting re-
ferral to our center. Imaging studies confirmed pansinusitis complicated
by subdural empyema. The patient required surgical drainage of both
the empyema and the sinuses in addition to intravenous antibiotics. Af-
ter six weeks of therapy, follow-up imaging demonstrated complete res-
olution, and she was discharged without sequelae. This case highlights
the severity of complications of pansinusitis in children and underscores
the importance of early recognition, timely imaging, and a multidiscipli-
nary approach for optimal outcomes.
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Sinuzit cocuklarda sik gorilen bir hastalik olmakla birlikte, ciddi komp-
likasyonlara yol acabilmektedir. Ozellikle orbital selliilit daha sik gériilse
de subdural ampiyem, nadir fakat hayati tehdit eden bir komplikasyon-
dur. Bu ¢alismada, pansiniizit sonucu orbital selliilit ve subdural ampi-
yem gelisen sekiz yasinda bir kiz hasta sunulmustur. Hasta baslangicta
menenjizm, halsizlik ve burun akintisi ile basvurmus, ilerleyen giinlerde
sag gozde sislik, bas agrisi, uykuya meyil, kusma ve ates sikayetleri ek-
lenmistir. Baslangicta menenijit tedavisi baslanmasina ragmen klinik ko-
tdlesmis ve merkezimize yonlendirilmistir. Goriintiileme yontemleri sub-
dural ampiyem ve sinliziti dogrulamistir. Antibiyotik tedavisine ragmen
cerrahi drenaj gerekmis, ardindan alti haftalik antibiyotik tedavisi ile tam
diizelme saglanmistir. Bu olgu, pansinizit komplikasyonlarinin ciddiye-
tini, erken tani ve multidisipliner yaklasimin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Orbital selllit, paranazal sints hastaliklar, subdural
ampiyem
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Introduction

Sinusitis is a prevalent condition that may present with a
variety of symptoms, including facial pressure, nasal conges-
tion, and purulent discharge. Most cases resolve without sig-
nificant complications; however, a subset of individuals may
experience severe consequences. Among the most concern-
ing complications of pansinusitis are orbital complications.
These are orbital cellulitis, preseptal/periorbital cellulitis, sub-
periosteal abscess, and optic neuritis (1).

Subdural empyema arises from the accumulation of pus
between the dura mater and the arachnoid mater. Although
the widespread availability of potent antibiotics has signifi-
cantly decreased the occurrence of these complications, they
still pose a potentially life-threatening risk (2). Herein, we pres-
ent an 8-year-old girl who developed orbital cellulitis, subdur-
al empyema, and pneumocephalus as secondary complica-
tions arising from pansinusitis.

Case Report

A previously healthy eight-year-old child presented to our
hospital exhibiting signs of meningismus. The patient report-
ed a runny nose and fatigue that had persisted for four days.
Two days prior to admission, she developed right eye swelling,
which was subsequently followed by headache, drowsiness,
vomiting, and fever. Initially diagnosed with meningitis at
the referring center, the patient had received a single dose of
ceftriaxone. However, due to the severity and progression of
symptoms, she was referred to our center.

Upon admission, the patient was lethargic, and the Glas-
gow Coma Score was 12. Her vital signs revealed a tempera-
ture of 38.2 °C, blood pressure of 100/60 mmHg, and pulse rate
of 110 beats per minute. Eye examination revealed edema,
hyperemia, and increased temperature in her right eye. Oro-
pharyngeal examination demonstrated significant postnasal
discharge. Neurological examination revealed neck stiffness
and positive Brudzinski and Kernig signs. Pupillary light reflex-

es were normal, and eye movements were intact. The patient’s
personal and family medical histories were unremarkable.

Laboratory results were as follows: White blood cell count
was 14.7 x 103/mm? (normal range 4-10 x 103/mm?3); hemoglo-
bin, 11.2 g/dL (normal range 11.5-15.5 g/dL); platelet count:
99 x 103/mm? (normal range 150 - 450 x 103/mm?3); C-reactive
protein: 144 mg/L (normal range 0-5 mg/L); and procalciton-
in: 151 pg/L (normal range 0-1 pg/L). Cranial computed to-
mography (CT) scan revealed linear loculations and airimages
between the right cerebral hemisphere and falx, suggestive
of subdural empyema. Fundoscopic examination revealed no
papilledema. A lumbar puncture was performed. Cerebro-
spinal fluid (CSF) pressure was normal, but the appearance
was cloudy. Direct examination of CSF revealed a significant
increase in neutrophils (165/mm?3). CSF analysis revealed the
following: A protein level of 38 mg/dL (normal range of 15-45
mg/dL) and a glucose level of 70 mg/dL (normal range of 50-
70% of serum glucose; the patient’s blood glucose level was
113 mg/dL). CSF culture yielded no microorganisms. Given
the severity of the patient’s condition, empirical therapy with
ceftriaxone, vancomycin, and metronidazole was initiated.
In addition to antibiotics, dexamethasone was administered
every six hours for four days.

Magnetic resonance imaging (MRI) and CT scans were per-
formed. Brain CT revealed air bubbles and linear fluid locula-
tion in the right interhemispheric area (Figure 1A, B). Diffusion
MRI showed restricted diffusion in the loculated fluid, indicat-
ing an infectious collection. Contrast-enhanced MRI demon-
strated infectious loculation measuring 3.5 mm in depth and
dural enhancement consistent with subdural empyema. Mu-
cosal thickening in the sinuses was observed (Figure 1C, D).

By the third day after the initial presentation, the swell-
ing in the right eye had worsened and was accompanied
by fever. New imaging studies were performed to rule out
additional complications. Contrast-enhanced brain CT scans
revealed significant edema in the right preseptal region of

Figure 1. Cranial CT and Contrast Enhanced MR Images of the Patient.
A. Air images (pneumocephalus) are visible in the right cerebral hemisphere and falx. B. A linear loculation is evident between the right cerebral
hemisphere and falx. C. The coronal contrast- enhanced MR section demonstrates empyema in frontal interhemispheric area. D. Coronal T2- weighted
images showes mucosal thickening in the ethmoid and maxillary sinuses.
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Figure 2. Orbital CT and Contrast-Enhanced MR Images of the Patient.
A. Orbital CT image reveals an orbital and periorbital inflammation-edema in the right orbit
and sinusitis. B. Contrast-enhanced cranial MRl demonstrates a significantly enlarged subdural

empyema compared to the previous MRI.

Figure 3. Preoperative (A) and postoperative (B) MR images.

the orbit and a fluid collection measuring approximately
13 x 9 mm in the superior part of the right intraorbital ex-
tracanalicular space. The subdural empyema measured
9 mm in thickness. Subsequent contrast-enhanced cranial
MRI demonstrated a significantly enlarged loculation con-
sistent with subdural empyema as compared with the previ-
ous cranial MRI (Figure 2).

The patient’s subdural empyema was successfully treated
with neurosurgical drainage and sinus drainage performed by
the ear, nose, and throat department. A microbiological culture
was obtained during the drainage of the subdural empyema,

but no growth was detected. This finding was attributed to
the antibiotic therapy administered from the outset. A radio-
logical examination conducted 28 days after surgery showed
complete resolution of the subdural empyema (Figure 3). The
patient completed a six-week course of antibiotic therapy and
was discharged from the hospital without any sequelae.

Discussion

Subdural empyema is a serious condition characterized by
an accumulation of pus between the dura mater and arach-
noid mater. Around 35-65% of subdural empyema cases
are attributed to sinusitis (3). Patients displaying symptoms
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such as altered eye movements, visual disturbances, propto-
sis, neck stiffness, headaches, and changes in consciousness
should prompt consideration of various potential diagnoses,
including preseptal cellulitis, orbital cellulitis, subperiosteal
abscess, orbital abscess, and cavernous sinus thrombosis (4).

The causative organisms responsible for subdural empye-
ma often vary depending on the patient’s age and the source
of the infection. Paranasal sinuses commonly harbor a variety
of bacteria, including alpha-hemolytic streptococci, anaerobic
streptococci, non-hemolytic streptococci, Staphylococcus au-
reus, Bacteroides species, and Enterobacteriaceae. When sub-
dural empyema is associated with otitis media, it is crucial to
rule out alpha-hemolytic streptococci and Pseudomonas aerug-
inosa as potential culprits (5). In this particular case, ceftriaxone,
vancomycin, and metronidazole were administered. In addi-
tion to antibiotics, dexamethasone was administered to reduce
the risk of meningitis sequelae, such as hearing loss, seizures,
and intellectual disability. A recent cohort study demonstrat-
ed that the administration of dexamethasone within 12 hours
of initiating antibiotic therapy reduced mortality in pneumo-
coccal meningitis (6). In our patient, given the unstable clinical
condition, we anticipated potential benefit and administered
dexamethasone despite prior antibiotic therapy. The recom-
mended overall treatment duration typically ranges from six to
eight weeks, with intravenous therapy administered for two to
six weeks followed by a transition to oral antibiotics. The de-
cision to switch from intravenous to oral antibiotics should be
guided by several factors, including the patient’s neurological
status, the absence of fever, and evidence from CT or MRI scans
demonstrating resolution of the purulent collection. Serial im-
aging studies are essential for monitoring treatment progress
and assessing the need for continued antibiotic therapy (5).

In patients presenting with potential orbital or intracranial
complications, cranial CT scans should be performed for neu-
rosurgical evaluation. Contrast-enhanced CT is particularly
useful in such cases as it can effectively visualize the extent of
inflammation, abscess formation, and any bony involvement.
MRI offers superior tissue differentiation and can help distin-
guish between malignant masses and inflammatory condi-
tions such as subdural empyema (4). In our patient, compli-
cations had developed, and since rapid intervention in such
cases is critical, repeated imaging was required.

Even though certain cases of subdural empyema may re-
spond favorably to antibiotic therapy alone, surgical drainage
remains essential for orbital abscesses (7). Conservative or
nonoperative management may be considered for patients
who meet specific criteria, including overall good health, no
significant neurological deficits, a small empyema collection,
localized lesions except in the posterior fossa, and a favora-
ble response to antibiotics (8). However, in our patient, there
was ho positive response to antibiotics, and the collections

increased after three days, indicating a need for a different ap-
proach due to lack of improvement.

Our main message is that subdural empyema is a poten-
tially life-threatening complication that demands prompt rec-
ognition and aggressive treatment. A comprehensive medical
history, a thorough physical examination, and a high index of
clinical suspicion are crucial for identifying subdural empye-
ma. Imaging studies play a pivotal role in confirming the diag-
nosis and assessing the extent of the infection. Early diagnosis
and treatment are important to minimizing the risk of long-
term sequelae.
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