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Abstract

Rhinosinusitis is a common infection and may rarely cause severe life-threatening orbital and intracranial complications. In this
study, two cases with preseptal cellulitis and meningitis as a complication of rhinosinusitis were presented in the light of the lit-
erature. A nine years and two months old girl was admitted with complaints as fever, redness and swelling in the left eye. Physical
examination revealed erythema and edema in the left lower and upper eyelids, and the eye movements were painless and normal
in all directions. Her systemic examination was normal and there was no sign of meningeal irritation. Magnetic resonance imaging
revealed ethmoid, frontal and sphenoid sinusitis and left cerebral hemisphere dural meningeal contrast enhancement. The patient
was diagnosed with meningitis after lumbar puncture. After 14 days of appropriate antibiotic treatment, the patient recovered and
was discharged. An eight years and five months old boy presented with fever, redness and swelling in the left eye was admitted.
There were erythema and edema in the left lower and upper eyelid; the eye movements were painless in all directions and were
complete. Systemic examination was normal; there was no sign of meningeal irritation. Pansinusitis and preseptal cellulitis find-
ings were detected on computer tomography. The patient's fever persisted under treatment and erythema and edema of the eye
became more evident. Orbital MRI was performed considering the complication and contrast enhancement was observed in the
left frontal region. The patient was diagnosed with meningitis after lumbar puncture. After 14 days of appropriate antibiotic treat-
ment, the patient recovered and was discharged. Intracranial complication due to preseptal sinusitis is rare but life-threatening. In
these cases, we recommend the use of MRI as the radiological imaging method.
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hinosinusitis, which most often develops as a compli- ment continues until adolescence. While rhinosinusitis can
cation of upper respiratory tract infection, is frequently  usually be treated using appropriate treatment methods
seen both in childhood and adulthood. While only maxil-  (oral antibiotics, without antibiotics, nasal decongestants),
lary and ethmoid sinuses are present at birth, sphenoid si- it has been reported that it may rarely lead to vision loss

nuses develop around the age of five years. Frontal sinuses  and even life-threatening orbital and intracranial complica-
begin to develop at the age of seven and their develop- tions.!'
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The reason for the frequent occurrence of orbital complica-
tions in rhinosinusitis is due to the anatomical neighbor-
hood. In the neighborhood of the orbit, there are sinuses
with the frontal sinus at the top, the ethmoidal sinus medi-
ally, and the maxillary sinus at the bottom. The paper-thin
lamina papyracea, located medially in between with the
ethmoidal sinus may cause an infection in the ethmoid si-
nus to easily spread to the orbit.™

Orbital complications of rhinosinusitis were first classified
by Chandler et al.”! in the 1970s. This classification contin-
ues to be used as a standard in defining orbital complica-
tions. Group 1 (preseptal cellulitis) infection affects only
the eyelid, Group 2 (orbital cellulitis) is the diffuse edema
in orbital structures, Group 3 is the subperiosteal abscess,
Group 4 is the abscess development in orbital structures
and Group 5 is the infection reaching cavernous sinuses
and resulting in cavernous sinus thrombosis.?*

Intracranial complications of rhinosinusitis do not have a
classification system. It includes epidural or subdural ab-
scess, empyema, meningitis, intracerebral abscess, cavern-
ous and/or sagittal sinus thrombosis involving the central
nervous system, particularly the anterior cranial fossa.” In
the case of underlying immune deficiency, the frequency
of intracranial complications is higher, but both orbital and
intracranial complications can be seen as a complication of
untreated or inadequately treated bacterial rhinosinusitis
in immunocompromised patients.?

In our study, two cases with preseptal cellulitis and meningi-
tis as a complication of rhinosinusitis are presented to draw
attention to the intracranial complications of rhinosinusitis.

Case Reports

Case 1-A nine years and two months old girl was brought
to our emergency clinic with the complaints of fever, red-
ness and swelling in the left eye. Her fever had started two
days ago before her admission to the hospital, and the red-
ness and swelling in the eye had started the day before. The
patient's history and family history revealed nothing sig-
nificant, and it was determined that the vaccinations were
administered according to the child's chronological age.
On physical examination, her general condition was good,
she was conscious, and her axillary body temperature was
38.4°C. There was erythema and edema in the left lower
and upper eyelids; her eye movements were painless and
normal in all directions. System examinations were normal;
there were no signs of meningeal irritation. In the consulta-
tion examination performed by ophthalmologists, bilateral
vision was normal. In laboratory examinations, blood white
blood cell (WBC) count was 12.400/mm?3 (82% neutrophils),
hemoglobin level was 12 g/dL, platelet count was 568.000/
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mm?3, C-reactive protein was 13.9 mg/dL (normal value <1
mg/dL). Blood electrolytes, liver and kidney function tests
were normal. With these findings, the patient was hospital-
ized with a diagnosis of preseptal cellulitis and intravenous
(IV) ceftriaxone (100 mg/kg/day) treatment was initiated.
The patient was consulted with otorhinolaryngology (ENT)
department due to increased swelling in the left eye de-
spite treatment. In addition to preseptal cellulitis findings,
rhinosinusitis involving ethmoid, frontal and sphenoid
sinuses and dural contrast enhancement in the left cere-
bral hemisphere was detected with contrast-enhanced
magnetic resonance (MR) imaging, which was performed
to detect possible orbital complications (Fig. 1). Although
the patient had no signs of meningeal irritation, lumbar
puncture was performed on the second day of hospitaliza-
tion, with the consent of the parents, to confirm or exclude
possible meningitis diagnosis and to determine the dura-
tion and choice of treatment. Cerebrospinal fluid (CSF) was
clear, with normal pressure, and its protein level was 21
mg/dl and glucose level was 63 mg/dl (simultaneous blood
glucose: 110 mg/dl). Microscopic examination revealed
18 leukocytes/mm? (16 neutrophils). The CSF culture was
sent to the laboratory and vancomycin (60 mg/kg/day) was
added to the ceftriaxone treatment. The patient's fever was
reduced on the 3" day of the treatment. Erythema and ede-
ma findings in the eye regressed within days. No significant
feature was found in control laboratory examinations. CSF
culture was negative. The patient's treatment was complet-
ed in 14 days and was discharged with full recovery. The
patient’s consent was obtained for this study.

Figure 1. Post-contrast involvement in the left cerebral hemisphere
frontoparietal area.
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Case 2 — An eight years and five months old boy was
brought with complaints of fever and redness and swell-
ing in the left eye that started the day before. The patient's
history and family history revealed nothing significant, and
his vaccinations were administered according to the child's
chronological age. On physical examination, his general
condition was good, he was conscious, and his axillary
body temperature was 38.2°C. He had erythema and ede-
ma in the left lower and upper eyelids, and eye movements
were painless and normal in all directions. System examina-
tions were normal, and there were no signs of meningeal
irritation. In the consultation examination performed by
ophthalmology, the anterior segment and fundus were
normal, the light reflex was normal, and the vision was 1.0
in the right eye and 0.8 in the left eye. In laboratory ex-
aminations, blood WBC count was 19.200/mm?* (86% neu-
trophils), hemoglobin level was 13.3 g/dL, platelet count
was 290.000/mm?3, C-reactive protein was 23.6 mg/dL, and
blood electrolytes, liver and kidney function tests were nor-
mal. The patient was consulted with the otorhinolaryngol-
ogy (ENT) department, and computed tomography of the
paranasal sinuses was performed to detect the presence
of possible orbital complications. Panrhinosinusitis and
preseptal cellulitis findings were detected on CT, and or-
bital abscess was not observed. IV ceftriaxone (100 mg/kg/
day) treatment was initiated after hospitalization with the
diagnosis of preseptal cellulitis. Contrast-enhanced orbital
MRI was performed on the patient, whose fever continued
on the second day of his admission and whose erythema
and edema in the eye increased significantly. Post-contrast
examinations showed dural thickening and contrast en-
hancement in the left frontal region. In the examination of
the patient who was receiving antibiotic treatment, there
was no change in consciousness and signs of meningeal
irritation; however, lumbar puncture was performed on
the second day of the treatment to confirm or exclude the
possible diagnosis of meningitis and determine the dura-
tion and choice of treatment. Cerebrospinal fluid (CSF) was
clear, with normal pressure, and its protein level was 20
mg/dl and glucose level was 43 mg/dl (simultaneous blood
glucose: 100 mg/dl). Microscopic examination revealed 64
leukocytes/mm?* (60% neutrophils). The CSF culture was
sent to the laboratory and vancomycin (60 mg/kg/day)
was added to the ceftriaxone treatment. The patient's fever
was reduced on the 3 day of the treatment. Erythema and
edema findings in the eye regressed within days. No signifi-
cant feature was found in control laboratory examinations.
The patient's treatment was completed in 14 days and was
discharged with full recovery. Vision was normal on control
vision examination. The patient’s consent was obtained for
this study.

Discussion

While orbital complications are relatively more common
in childhood as a complication of rhinosinusitis due to its
anatomical neighborhood, the incidence of intracranial
complications secondary to rhinosinusitis is extremely rare.

Orbital complications developing in acute childhood rhi-
nosinusitis are reported to be orbital cellulitis, orbital sub-
periosteal abscess, edema in orbital muscles, inflammation
and decreased vision, while intracranial complications in-
clude epidural empyema, subdural empyema, intracere-
bral abscess, meningitis, Pott's puffy tumor and cavernous
sinus thrombosis.[67

The orbital septum is a thin, fibrous membrane that is ana-
tomically important in the evaluation of orbital infections
and acts as a barrier between the eyelids and the orbit. In-
fections in front of the septum are classified as preseptal,
and infections in the posterior part are classified as orbital
infections. Preseptal cellulitis develops with near (rhinosi-
nusitis, infections of the eyelid and appendages, direct in-
oculation with trauma) or distant spread (upper respiratory
tract infection, middle ear infection, bacteremia). In prese-
ptal cellulitis, the vision is normal and no afferent pupillary
defect or proptosis is detected. Extraocular movements are
complete and painless.” Both of our cases were brought
to our hospital with clinical findings of fever and preseptal
cellulitis. Preseptal cellulitis developed due to rhinosinus-
itis in both patients. In Case 2, the vision in the eye with
cellulitis decreased (0.8) at the first examination, but there
was no sign of orbital cellulitis in MRl in both cases.

Although there were no signs of confusion, headache,
vomiting, or meningeal irritation that would suggest a cen-
tral nervous system infection clinically in both of our cas-
es, the diagnosis of meningitis was confirmed by lumbar
puncture performed upon detection of radiological dural
contrast enhancement in MRI. The reason why no growth
was detected in CSF culture was might be related to the in-
travenous antibiotic use of both cases before lumbar punc-
ture. In both patients, meningitis was determined to be
caused by the intracranial spread of rhinosinusitis. Case 1
had rhinosinusitis involving ethmoid, frontal and sphenoid
sinuses, and Case 2 had panrinosinusitis. In Goytia et al's
retrospective study of 118 children with complicated sinus-
itis, intracranial spread was found in 33 patients and orbital
spread was found in 85 patients.” It was reported that 14
patients with intracranal spread also had orbital spread.
Their findings showed that the intracranial spread pattern
was as dural thickening in 20 patients, an epidural abscess
in 15 patients, as subdural empyema in 15 patients, as fron-
tal bone osteomyelitis in nine patients, as brain abscess
in four patients, and as sinus thrombosis in one patient.®!
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Schlemmer et al. in their retrospective study, conducted
with 220 patients, including 138 patients with only orbital
complications and 82 patients with intracranial complica-
tions with or without orbital findings that were treated for
complicated sinusitis between 2006-2009, stated that 65%
of patients with intracranial spread also had orbital com-
plications of sinusitis, most commonly preseptal cellulitis,
which was detected as 45%.” Distribution of intracranial
complications were reported as follows: 72% subdural col-
lection, 11% extradural collection, 6% subdural+extradural
combined collection, 6% edema/cerebritis and 5% intra-
cerebral abscess. In this study, they stated that there was
a high mortality rate of 20.7% in patients with intracranial
complications, complicated sinusitis was still very common
in emerging countries, and that young adolescent males
were at the highest risk."”!

Patel et al. evaluated the data of 180 patients in 16 studies
in a meta-analysis of intracranial complications of rhinosi-
nusitis in childhood and reported that the most common
intracranial complications were subdural empyema (49%),
epidural abscess (36%), cerebral abscess (21%) and men-
ingitis (10%).® Padia et al. examined the complications of
acute rhinosinusitis in pediatric patients and reported that
out of 724 patients diagnosed with acute rhinosinusitis,
29.7% of 64 patients hospitalized for complications were
hospitalized due to intracranial complications (epidural/
subdural abscess, cavernous sinus thrombosis).” In an-
other retrospective study conducted with 104 pediatric
patients hospitalized with the complication of acute rhino-
sinusitis, the findings showed that the rate of hospitaliza-
tion of the male gender and hospitalization in November
and March were significantly higher.'? In the same study, it
was reported that the age distribution of patients with only
orbital complications was small, compared to those with
intracranial complications (mean: 6.5 years/12.3 years)."
The ages of our two patients confirmed the idea of a lower
rate of orbital involvement at an advanced age. In both of
our cases, the complication accompanying intracranial in-
volvement was preseptal cellulitis. Both cases were treated
successfully with IV antibiotherapy and recovered without
any sequelae.

As a radiological examination, paranasal sinus CT was per-
formed at the beginning of the treatment in Case 2, signs
of panrhinosinusitis and preseptal cellulitis were detected,
but a contrast-enhanced MRI examination was performed
upon clinical deterioration under treatment. Although
there were no clinical signs of meningitis in both cases, the
presence of contrast enhancement on MRI led us to do a
further examination and diagnose meningitis. Advanced
imaging is also required in patients who do not improve
with intravenous antibiotic therapy and whose ophthal-
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mological examination cannot be performed effectively
due to their young age. As radiological imaging, CT is the
most widely accepted examination in the diagnosis of rhi-
nosinusitis and shows the presence of complications such
as orbital abscess and subperiosteal abscess."" 2 Patients
with signs of orbital infection, such as ophthalmoplegia,
proptosis and decreased vision, should be CT scanned to
detect an abscess that may require urgent drainage.* Mag-
netic resonance (MR) imaging is the preferred method for
detecting intracranial complications, together with MR
venography when cavernous sinus thrombosis is consid-
ered.* "2 MRl is more sensitive in evaluating orbital soft
tissue complications and intracranial complications of rhi-
nosinusitis.""'¥ This supported the knowledge that MRI is
superior in detecting intracranial complications in both of
our cases, which helps in the early diagnosis of meningitis
without clinical findings.

In conclusion, rhinosinusitis, which is common in child-
hood, maintains its importance due to its complications.
In emerging countries, especially intracranial complica-
tions may cause severe mortality. Therefore, rhinosinusitis
treatment should be performed effectively with the right
antibiotic choices, and patients should be followed up
closely, keeping complications in mind. We recommend
that patients with orbital complications should be evalu-
ated concerning intracranial complications that may ac-
company, and MRI should be preferred as a radiological
imaging method in cases where intracranial involvement
is suspected.
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