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Abstract

Orbital Apex Syndrome (OAS) is a rare and severe neurological condition characterized by dysfunction of multiple
cranial nerves, including Il lll, IV, V1, and VI, which can rapidly progress and lead to permanent vision loss. This report
describes a case of a 63-year-old male with uncontrolled diabetes mellitus, hypertension, and gout arthritis who
presented with left periorbital pain, swelling, redness, followed by vision loss and ophthalmoplegia. Clinical
examination revealed no light perception, severe ptosis, proptosis, reduced corneal sensation, and a relative afferent
pupillary defect in the left eye. Laboratory findings showed leukocytosis and markedly elevated HbA1lc levels. Brain
computed tomography demonstrated opacification of the left ethmoid and sphenoid sinuses with enhancement at
the left orbital apex, supporting the diagnosis of OAS secondary to bacterial sinusitis. Despite prompt clinical
evaluation and planned further imaging, the patient’s systemic condition rapidly deteriorated, leading to multi-organ
failure and death before neurological improvement could be achieved. This case highlights the aggressive course of
OAS in immunocompromised individuals, particularly those with poorly controlled diabetes. Inflammation and edema
at the orbital apex can cause compression of multiple cranial nerves, resulting in visual impairment, ophthalmoplegia,
and sensory deficits. Early recognition of symptoms, rapid diagnosis, and immediate multidisciplinary management,
including targeted antimicrobial therapy and strict glycemic control, are essential to prevent irreversible complications
and improve outcomes. OAS secondary to sinusitis should be strongly considered in patients presenting with painful
ophthalmoplegia and visual loss, especially in those with significant metabolic comorbidities.

Keyword: Diabetes mellitus, orbital apex syndrome, sinonasal disease

Sindrom Apeks Orbita Sekunder akibat Penyakit Sinonasal pada Pasien
dengan Diabetes Melitus Tidak Terkontrol: Laporan Kasus

Abstrak

Orbital Apex Syndrome (OAS) merupakan kondisi neurologis yang jarang dan berat, ditandai dengan disfungsi
beberapa saraf kranial, yaitu I, Ill, IV, V1, dan VI, yang dapat berkembang cepat dan menyebabkan kehilangan
penglihatan permanen. Laporan ini menggambarkan kasus seorang pria berusia 63 tahun dengan diabetes melitus
tidak terkontrol, hipertensi, dan artritis gout, yang datang dengan keluhan nyeri periorbital kiri, pembengkakan,
kemerahan, diikuti penurunan tajam penglihatan dan oftalmoplegia. Pemeriksaan klinis menunjukkan tidak adanya
persepsi cahaya, ptosis berat, proptosis, penurunan sensasi kornea, serta defek pupil aferen relatif pada mata kiri.
Pemeriksaan laboratorium menunjukkan leukositosis dan kadar HbAlc yang sangat tinggi. Tomografi terkomputasi
otak memperlihatkan opasifikasi sinus etmoid dan sfenoid kiri disertai peningkatan kontras di apeks orbita kiri, yang
mendukung diagnosis OAS sekunder akibat sinusitis bakteri. Meskipun evaluasi klinis telah dilakukan dengan cepat
dan pemeriksaan lanjutan direncanakan, kondisi sistemik pasien memburuk secara cepat hingga terjadi gagal
multiorgan dan kematian sebelum perbaikan neurologis dapat tercapai. Kasus ini menegaskan perjalanan OAS yang
agresif pada individu imunokompromais, terutama pada pasien dengan diabetes yang tidak terkontrol. Inflamasi dan
edema di apeks orbita dapat menekan beberapa saraf kranial sehingga menimbulkan gangguan penglihatan,
oftalmoplegia, dan defisit sensorik. Pengenalan gejala secara dini, diagnosis cepat, serta penatalaksanaan multidisiplin
segera, termasuk terapi antimikroba yang tepat dan kontrol glikemik ketat, sangat penting untuk mencegah komplikasi
ireversibel dan memperbaiki luaran. OAS sekunder akibat sinusitis perlu dipertimbangkan pada pasien dengan
oftalmoplegia nyeri dan gangguan penglihatan, terutama pada mereka yang memiliki komorbiditas metabolik
signifikan.
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Introduction

Orbital apex syndrome (OAS) is a
complex neurological condition affecting
multiple cranial nerves, including the Optic
Nerve (l1), Oculomotor nerve (lll), Trochlear
nerve (IV), Abducens nerve (VI), and the
ophthalmic division of the trigeminal nerve
(V1)L Its causes range from infectious and
inflammatory to traumatic, iatrogenic,
hormonal, and neoplastic origins. These
conditions often originate in nearby
structures such as the paranasal sinuses or
the orbit and then extend to the orbital
apex?.

In 2024, an estimated 588,7 million
adults (aged 20 to 79 years) worldwide had
diabetes mellitus, and this number is
projected to rise to 852.5 million by 2050. A
bidirectional relationship links diabetes and
infectious  disease. Diabetes is a
predisposing factor in many infections,
which continue to cause substantial
morbidity and mortality>. The spread of
infection may be facilitated by microbial
toxins  and endotoxins, such  as
lipopolysaccharides, which compromise
tissue barriers and promote dissemina
Ophthalmologytion®.

Diabetes is also a recognised risk
factor for fungal infections such as
Mucormycosis, especially during
ketoacidosis. High ketone levels promote
fungal growth by allowing them to utilise
and produce ketoreductase®. Correctly
identifying the underlying cause of this
syndrome is essential for selecting suitable
treatment options and a better outcome®.

We present a case of orbital apex
syndrome in a patient with uncontrolled
diabetes mellitus, secondary to sphenoid

and ethmoid sinusitis, to highlight the
clinical presentation and diagnostic process.

Case lllustration

A 63-year-old male was referred from
the Internal Medicine Ward Department at
Abdoel Moeloek Hospital with complaints
of swelling and pain around the left eye for
one week. These symptoms were followed
by decreased vision, redness, and drooping
of the upper eyelid in the left eye. The
patient reported pain in the upper left
molars over the past two months, which had
worsened over the previous week and was
accompanied by swelling in the left cheek
extending to the periorbital region and fever
for a couple of days. There was no history of
trauma or ocular surgery. The right eye was
unaffected, and there were no similar
complaints in the past.

The patient had a medical history of
uncontrolled diabetes mellitus,
hypertension, and gout arthritis. He had
been receiving treatments from both a
dentist and an internist. After several days
of hospitalisation, the facial swelling
improved, but ocular symptoms in the left
eye persisted.

On ophthalmological examination,
visual acuity in the left eye was no light
perception (NLP) with normal intraocular
pressure (IOP) at 12.1 mmHg. There were
periorbital oedema, severe ptosis, and
proptosis of the left eye (Figure 1). Corneal
sensations were decreased in the left eye.
Relative afferent pupillary defect (RAPD)
was present in the left eye. The extraocular
movements of the left eye were limited in all
directions (Figure 2). Fundoscopy revealed
optic nerve atrophy.

Figure 1. The facial appearance shows that the left eye is proptotic and fixed forward, with
complete ophthalmoplegia and upper eyelid ptosis
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Figure 2. Restricted extraocular movements in all directions of the left eye

Laboratory findings revealed
leukocytosis (WBC 20.610/uL), anaemia (Hb
10 g/dL), and an HbAlc level of 12%,
indicating poor glycemic control. The
patient underwent a brain Computerised
Tomography (CT) scan, which showed
abnormal enhancement in the left orbital
apex and opacification of the left sphenoid
and ethmoid sinuses (Figure 3). Based on
clinical features, imaging, and laboratory
findings, the patient was diagnosed

with orbital apex syndrome of the left eye,
secondary
sinusitis.

to ethmoid and sphenoid

Previously, the patient had received
treatment from an internist and dentist that
included intravenous antibiotics
(ceftriaxone), metronidazole, and an
antidiabetic drug (glicuidone). While further
evaluation with brain MRI was planned, the
patient’s systemic condition deteriorated
rapidly, and unfortunately, he died from
multi-organ failure before neurological
improvement could be observed.

Figure 3. A brain CT scan showed proptosis left eye (yellow arrow), abnormal enhancement in

the left orbital apex (white arrow) and opacification of the left sphenoid and ethmoid sinus (red arrow)

Discussion

The orbital apex is an opening that
connects the orbit to the cranial cavity,
comprising the optic canal, superior orbital
fissure, and inferior orbital fissure®’. The lesser
wing of the sphenoid forms the roof of the
orbital apex, the lateral wall by the greater wing
of the sphenoid, the medial wall by the

ethmoidal sinus, and the floor by the orbital
plate of the palatine bone®. The optic canal is
bordered by the sphenoid bone, with the lesser
wing superiorly, the optic strut inferolaterally,
and the body medially®.

Orbital apex syndrome (OAS) s
characterised by a group of signs and
symptoms resulting from pathology at the
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orbital apex. It affects cranial nerves Il (optic),
Il (oculomotor), IV (trochlear), V1 (ophthalmic

branch of the trigeminal), and VI
(abducens), which can be caused by infections,
inflammation, trauma, neoplasia, among other
factors®. Clinical features typically include
proptosis, impaired vision, a relative afferent
pupillary defect (RAPD) due to optic nerve
involvement, restricted eye movement
because of involvement of the oculomotor,
trochlear, and abducens nerves, facial pain and
paresthesia over the forehead and upper eyelid
resulting from trigeminal nerve involvement,
and anisocoria caused by participation of the
pupillary fibers. Since the orbital apex is close
to the paranasal sinuses, infections such as
sinusitis can easily spread contiguously,
especially from the ethmoid and sphenoid
sinuses™?.

In the case described, the patient had
uncontrolled diabetes, an elevated white blood
cell count, fever, and rapidly progressing
symptoms involving cranial nerves Il to VI.
These included ptosis, positive RAPD,
restriction of eye movements in all directions,
and vision loss. Fundoscopy revealed optic
nerve atrophy. A Brain CT scan showed
abnormal enhancement in the left orbital apex
and opacification of the left sphenoid and
ethmoid sinuses. This could suggest sinusitis
leading to orbital apex syndrome.

OAS can be triggered by a wide range of
infectious agents, including viruses, bacteria,
fungi, and parasites. These organisms primarily
involve surrounding structures such as the orbit
or paranasal sinuses, from which they spread
contiguously to the orbital apex, leading to the
typical clinical features. Gram-positive cocci,
such as Staphylococcus and Streptococcus
pneumoniae, and gram-negative bacilli,
including Pseudomonas, Klebsiella, Proteus, an
d anaerobic bacteria, can cause sinusitis or
orbital cellulitis that spreads to involve the
orbital apex™.

The high-risk group of patients includes
those with immunocompromised conditions
and individuals with uncontrolled
hyperglycaemia. The spread of infection may
be facilitated by microbial toxins and
endotoxins, such as lipopolysaccharides, which

compromise tissue barriers and promote
dissemination®.

Besides bacteria, OAS can also result
from fungal infections. Mucormycosis ranks as
the third most common fungal infection after
candidiasis and aspergillosis, and it is
particularly associated with the development
of orbital apex syndrome. Key risk factors for
rhino-orbito-cerebral mucormycosis include
diabetes mellitus, ketoacidosis,
immunosuppression, and increased serum iron
levels. Elevated blood glucose and changes in
tissue acidity create a conducive environment
for fungal growth, while higher free serum iron
in acidotic conditions further encourages
fungal expansion and vascular invasion. The
disease primarily spreads from the sinuses to
the orbit and brain through angioinvasion,
which results in thrombosis and tissue
necrosis®3.

Therefore, in this case, we attributed the
patient’s orbital apex syndrome to sphenoid
and ethmoid sinusitis. Notably, our patient has
uncontrolled diabetes that causes an
immunocompromised state, which likely
contributed to the rapid progression of the
infection from the sinuses to the orbital apex.

Inflammatory disease such as Tolosa
Hunt Syndrome is also a common cause of OAS.
Its symptoms include painful eye movements
and limited eye movements. It is believed to be
due to an abnormal autoimmune response and
granulomatous inflammation affecting the
orbital apex and cavernous sinus*.

Diagnosis of OAS depends on clinical
features and several tests. These tests include
laboratory assessments such as complete
blood count, peripheral smear, erythrocyte
sedimentation rate, C-reactive protein, Gram
stain, and blood agar culture, as well as imaging
studies like CT scans and MRI°. A Brain CT scan
can help visualise the paranasal sinuses to
identify signs of sinusitis, pre-existing orbital
cellulitis, or a subperiosteal abscess.
Meanwhile, MRI typically shows hypointense
signals on  Tl-weighted images and
hyperintense signals on T2-weighted images.
When the infection is localized to the orbital
apex, it appears cone-shaped, whereas
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involvement of the superior orbital fissure
results in a dumbbell-shaped appearance®®.

There is a challenge to differentiate OAS
from cavernous sinus syndrome (CSS) and
superior orbital fissure syndrome (SOFS)
because they have similar etiologies and
symptoms that involve oculomotor nerves and
trigeminal nerves; but only OAS involves the
optic nervel,

Management of OAS depends on the
underlying etiology. Bacterial infections
respond to antibiotics'®. Fungal infections, such
as mucormycosis, are usually treated with an
intravenous infusion of liposomal amphotericin
B, a broad-spectrum antifungal agent, and
aspergillosis is generally treated with
intravenous voriconazole'’. Virus infections
respond with combined antiviral and steroid
therapy®.

Parasite infections respond with
combined anti-helminthic agents and steroids
to avoid adverse reactions due to intense
inflammation caused by the death of the
cestode®®. Inflammatory causes are usually
managed by systemic steroid therapy®. In the
case of orbital apex syndrome secondary to
trauma, surgery is required in appropriate
clinical settings, and high-dose systemic
steroids may also be necessary to reduce
inflammatory soft tissue oedema and
hematoma®.

In this case, the patient already got
antibiotics, antimicrobials and antidiabetics as
initial treatment while undergoing any
evaluation to search for the etiology. However,
the rapid progression of clinical signs despite
ongoing antibiotic therapy also raised suspicion
of invasive fungal infection due to the patient’s
immunocompromised state.

The prognosis of OAS depends on the
underlying etiology, the severity of nerve
damage and the treatment  used.
Complications such as internal carotid artery
involvement and cavernous sinus thrombosis
are also observed, particularly in cases with
delayed presentation??.

Conclusion
This case highlights how uncontrolled
diabetes can accelerate the progression of

sinus infection to the orbital apex, leading to
rapid neurovascular compromise. Despite
prompt initiation of antimicrobial therapy and
multidisciplinary management, the patient
continued to deteriorate and ultimately died
from complications of the disease. Early
recognition, urgent interdisciplinary
management, and strict glycemic control are
essential to reduce the risk of irreversible
morbidity and mortality in similar high-risk
populations.
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