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Introduction
The pyramid-shaped human orbital 
apex (OA) has a complex anatomy and 
is closely related to the superior orbital 
fissure (SOF), the optic canal (OC), 

and the cavernous sinus (CS) (1). The 
orbital apex syndrome (OAS) also called 
Jacod syndrome is characterized by the 
involvement of cranial nerves (CN) in 
the SOF and OC, namely the oculomotor 

Objective: Orbital apex syndrome (OAS) is a rare condition with multiple cranial nerve 
involvement caused by varied etiologies. It is not only a threat to the patient’s vision but also 
life-threatening due to the intracranial spread of infection, if not diagnosed early and treated 
accurately. To study the outcome of endoscopic sinus surgery (ESS) for OAS secondary to sinusitis 
concerning resolution of ptosis, improvement of ophthalmoplegia, visual prognosis, intracranial 
spread of infection, and mortality.
Methods: A retrospective review of patients with OAS secondary to sinusitis who underwent 
ESS from 2011 to 2021 was tabulated and analyzed.
Results: Twenty-seven patients (mean age: 55.11+/-16 years; male 62%) were included in this 
study. At presentation, blurring of vision (81%), headache (66%), diplopia (63%) ptosis (63%) 
were the most common symptoms, and ophthalmoplegia (100%) was the most common sign. Five 
patients had no perception of light and the rest had various degrees of vision impairment. The most 
common etiopathology of sinusitis was fungal sinusitis (12 mucormycosis and four aspergillus). 
The final visual prognosis at three months follow-up post-ESS showed vision stabilization (no 
improvement or worsening) in 13 (48%) patients, improvement in seven (26%) patients, and 
vision deterioration in two (7%) patients. There was a significant improvement in ptosis (70%) 
and ophthalmoplegia (85%). There was no intracranial spread of infection or recurrence with a 
mortality rate of 3.7% (one patient).
Conclusion: ESS coupled with appropriate antimicrobials effectively treats OAS secondary to 
sinusitis with decreased morbidity and mortality.
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nerve (III CN), the trochlear nerve (IV CN), the abducens 
nerve (VI CN), the ophthalmic division of the trigeminal 
nerve (V CN), and the optic nerve (II CN), respectively. A 
varied variety of clinical conditions, neoplastic, inflammatory, 
infectious, iatrogenic, or traumatic can cause this rare 
syndrome (2). OAS is not only a threat to the patient’s vision 
but also life-threatening if it spreads through the ophthalmic 
vessels and bony fissures into intracranial structures (3).

OAS secondary to sinusitis is mostly due to infections and 
accounts for only 15% of the heterogeneous etiologies (4). 
Fungal and bacterial infections from the adjacent paranasal 
sinuses, namely the ethmoid and sphenoid sinuses, spread 
to the OA. This can be treated by endoscopic sinus surgery 
(ESS) and culture-specific antimicrobials if diagnosed early, 
and hence morbidity and mortality due to this syndrome 
can be reduced. Radiological imaging, computerized 
tomography (CT), and magnetic resonance imaging (MRI) 
help locate the lesion, some etiologies, and clinical features 
for differential diagnosis (2).

The literature available on OAS secondary to sinusitis is 
limited only to case reports in our country. Our study is 
one of the first retrospective decadal reviews done with 
the primary objective of studying the outcome of ESS for 
OAS secondary to sinusitis due to infection and to study 
etiopathology and varied clinical presentations.

Methods
We reviewed the medical records at Ramaiah Medical 
College Hospital, a tertiary care center, kept between 
January 1st, 2011, and December 31st, 2021, and identified 
the patients who have undergone ESS for OAS secondary to 
sinusitis due to infection and included those that satisfy the 
criteria (Table 1).

A tabulation of the patient’s demographics (gender and 
age), comorbidities, clinical manifestations (rhino orbital 
symptoms and signs), the eye involved, radiological imaging 
findings (CT/MRI), diagnostic nasal endoscopic findings, 
microbiology and histopathology findings, initial and 

final vision at three-month follow-up post-ESS (Snellen’s 
visual acuity chart), etiology, intraoperative findings, 
prognosis at three-month follow-up post-ESS in terms 
of resolution of ptosis, improvement of ophthalmoplegia, 
vision improvement, the intracranial spread of infection, and 
mortality.

OAS secondary to sinusitis was diagnosed based on clinical 
manifestations, radiological imaging, microbiology, and 
histopathology findings. Treatment included medical 
and surgical measures. Medical treatment was initiated 
with empirical intravenous (IV) antibiotics on admission 
and changed later according to the culture sensitivity and 
histopathology results. Saline irrigation, topical and systemic 
decongestants, and anti-inflammatory agents were started. 
The diabetic patients underwent initial evaluation by an 
endocrinologist and the glycemic control during the hospital 
stay was achieved by a combination of short and long-
acting insulin. The patients were followed up daily by the 
endocrinologist with blood sugar readings.

Surgical intervention was done within 24 hours of the 
diagnosis and tailored based on radiological imaging and 
intra-operative findings. All patients underwent ESS with or 
without orbital decompression, optic nerve decompression, 
endoscopic medial maxillectomy, and subtotal maxillectomy. 
ESS began with a repeat diagnostic nasal endoscopy followed 
by uncinectomy, middle meatal antrostomy, anterior and 
posterior ethmoidectomy, and sphenoidotomy. The lamina 
papyracea, the skull base, and the opticocarotid recess were 
identified. Medial orbitotomy and decompression were 
done using a blunt elevator to dissect the lamina papyracea 
in the anteroposterior direction to the medial OA and the 
periorbita was incised using a sickle knife. Selected patients 
underwent optic nerve decompression by removing the bone 
around the OC. Endoscopic medial maxillectomy involved 
the removal of the uncinate process, the bulla, the inferior 
and middle turbinate, and the medial wall of the maxilla to 
clear the disease from the pterygopalatine fossa and pterygoid 
plates. Patients with palatal involvement underwent subtotal 
maxillectomy in which the floor of the maxillary sinus (hard 
palate) was resected in addition to one other wall. The disease 
was cleared from the SOF. Discharge was sent for culture 
sensitivity, crusts for potassium hydroxide mount, tissue for 
histopathology, and necrotic tissue was debrided prudently. 
Patients diagnosed with mucormycosis underwent repeated 
debridement as needed.

Treatment outcome was evaluated based on the resolution of 
ptosis, improvement in ophthalmoplegia, visual prognosis-
stabilization of vision (no improvement or worsening), vision 
improvement, vision deterioration, the intracranial spread of 
infection, and mortality at three months follow-up post-ESS. 

Table 1. Inclusion and exclusion criteria for patient enrollment in 
the study
Inclusion criteria
• Aged 18 years or more.
• Diagnosed case of orbital apex syndrome secondary to sinusitis due to 
infection.
• Radiological imaging either computerized tomography or magnetic 
resonance imaging.
• Undergone endoscopic sinus surgery.
• Three-month follow-up period post-endoscopic sinus surgery.
Exclusion criteria 
• Orbital apex syndrome secondary to other etiology.
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Statistical Analysis

Our study was approved by the Ramaiah Medical College 
Institutional Ethics Committee (no: MSRMC/EC/AP-
04/06-2023, date: 23.06.2023). The study data was analyzed 
using IBM SPSS Statistics for Windows v29.0.2.0 (IBM Corp: 
Armonk, NY). Fisher’s exact test was used to analyze categorical 
variables presented as numbers and percentages. Student’s 
t-test was used to analyze continuous variables presented as 
mean and standard deviation (SD). Descriptive statistics of 
ptosis, ophthalmoplegia, visual prognosis, intracranial spread 
of infection, and mortality were analyzed and summarized in 
terms of percentage. McNemars test was used to compare the 
resolution of ptosis, improvement in ophthalmoplegia, and 
visual prognosis pre- and post-intervention, and a p-value of 
<0.05 was considered statistically significant. 

Results
A total of 27 patients were included in our study and their 
mean age was 55 (SD: +/-16) years. Most patients were male 
(62%), and 22 (82%) had diabetes mellitus. Among the 22 
diabetic patients, four were diagnosed at admission, 13 were 
on oral hypoglycemics and seven were treated with insulin 
for an average duration of six years. Five had chronic kidney 
disease secondary to diabetic nephropathy. Among these 
five patients, four were in medical management and one was 
undergoing hemodialysis. At presentation three patients had 
a history of coronavirus disease-2019 (COVID-19) (11%) 
and two (7%) were COVID-positive.

All patients had unilateral eye involvement and presented 
with a variety of rhino-orbital symptoms. The most common 
symptoms included blurring of vision (81%), headache 
(66%), diplopia (63%), ptosis (63%), nasal obstruction (48%), 
and facial pain (48%) (Table 2). 

On physical examination, there were various degrees of 
ophthalmoplegia (limitation of extraocular movements) in 
all patients. Five patients presented with no perception of 
light and the vision evaluated using a Snellen visual acuity 
chart ranged from 20/200 to 20/40 (Table 3). Sixty-three 
percent of patients had a positive relative afferent pupillary 
defect.

All patients underwent a thorough ear, nose, and throat 
examination with a diagnostic nasal endoscopy on 
presentation. Ten patients demonstrated necrotic tissue, 
blackish crusts, and discoloration of the nasal mucosa. 
Radiological imaging was done in all patients, 19 patients 
with CT only, three patients with MRI only, and five patients 
with both CT and MRI. Ipsilateral sphenoid and ethmoidal 
involvement were seen in 24 patients, two patients had 
infiltrative lesions, and 13 patients had bony erosion with 
calcifications on imaging (Figure 1).

All patients underwent ESS with or without modifications 
with tissue biopsy for definitive diagnosis (Table 4). Twenty 
patients had disease extending medial to the medial wall of 
the orbit and underwent orbital decompression. One patient 
with OC erosion underwent optic nerve decompression. 
Endoscopic medial maxillectomy helped clear the disease 
in three patients. One patient with palatal involvement 
underwent subtotal maxillectomy. The duration from 
symptom onset to surgery ranged between 10 to 42 days. 

Histopathology and microbiological results showed fungal 
sinusitis to be the leading cause in 16 patients with aseptate 
fungal elements–mucormycosis in 12 and septate fungal 
elements–aspergillus in four patients. The remaining 11 
patients had bacterial sinusitis with Staphylococcus aureus 
as the most common isolate (10 patients) and only one 

Table 2. Clinical features in patients at presentation

Presenting symptoms Number of patients Percent (%)

Blurring of vision 22 81
Headache 18 66.0
Ptosis 17 63.0
Diplopia 17 63.0
Nasal obstruction 13 48.0
Facial pain 13 48.0
Periorbital edema 10 37.0
Facial puffiness 6 22.0
Nasal discharge 6 22.0
Eye pain 6 22.0
Loss of vision 5 18.5
Congestion of eye/chemosis 3 11.0
Watering of eye 1 3.0
Proptosis 1 3.0

Table 3. Patient vision (Snellen visual acuity chart) at presentation
Vision
(feet)

Number of 
patients Percentage (%)

No perception of light 5 18.5

Perception of light 5 18.5
20/200 3 11.1
20/70 4 14.8
20/50 3 11.1
20/40 7 25.9

Table 4. Type of surgery

Surgery Number of patients Percentage (%)

Endoscopic sinus surgery 27 100.0
Orbital decompression 20 74.0
Optic nerve decompression 1 3.7
Medial maxillectomy 3 11.1
Subtotal maxillectomy 1 3.7
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patient had Staphylococcus epidermidis. Antimicrobial therapy 
was revised based on the etiology to culture-sensitive 
IV antibiotics or antifungal agents as per the isolate (IV 
amphotericin B, voriconazole, itraconazole). Intranasal 
amphotericin wash was done, and a check endoscopy was 
performed every third day for two weeks followed by weekly 
for four weeks for crust removal and planning debridement 
in patients diagnosed with fungal sinusitis. At the time of 
discharge, these patients were on prophylactic antimicrobials 
and hypoglycemic medication to maintain strict glycemic 
control. They were also on regular follow-up with the 
endocrinologist with blood sugar readings.

All patients at their follow-up visit after three months 
post-ESS were evaluated and among the 17 patients who 
presented with ptosis, 12 (70%) exhibited complete recovery 

which was statistically significant (p<0.001). All 27 patients 
included in our study had various degrees of ophthalmoplegia 
at presentation and 23 (85%) showed improvement post-
ESS which was statistically significant (p<0.001).

The final visual acuity (VA) at three-month follow-ups 
post-ESS showed vision stabilization (no improvement or 
worsening) in 13 patients (48%), vision improved in seven 
patients (26%), and vision deteriorated in two patients (7%). 
Statistical analysis showed no significant difference between 
initial and post-intervention VA (p=0.05), however, there 
was no intracranial spread of infection or recurrence in any 
of the patients. Though not statistically significant, patients 
with bacterial sinusitis had better improvement in VA when 
compared to patients with fungal etiology. Worsening of 
vision post-surgical intervention was seen in two patients 

Figure 1. Radiological imaging (CT/MRI) presentations of orbital apex syndrome secondary to sinusitis (a-d)
a) Axial non-contrast CT scan of orbit showing right sphenoid sinus mucosal thickening with involvement of right orbital apex. b) Axial T2 Flair 
of MRI orbit showing high signal changes in bilateral ethmoid air cells with involvement of right orbital apex. c) Axial T2-weighted MRI scan of 
orbit showing right eye proptosis with circumferential mucosal thickening of right sphenoid sinus and extension to the right orbital apex. d) Axial 
T1-weighted post-contrast scan of MRI orbit showing enhancement of right orbital apex, optic nerve, posterior ethmoidal, and sphenoid sinus
CT: Computerized tomography, MRI: Magnetic resonance imaging

a

c

b

d
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who had not undergone orbital decompression. The 
patient who underwent optic nerve decompression had no 
perception of light at presentation and had no improvement 
in vision postoperatively. However, there was no further 
spread of infection intracranially or recurrence during the 
follow-up period in this patient. The patients who underwent 
endoscopic medial maxillectomy and subtotal maxillectomy 
had a diagnosis of mucormycosis and did not have any 
intracranial spread of infection or mortality. The patient who 
underwent sub-total maxillectomy received an obturator 
three months after surgery. One patient who was diagnosed 
with mucormycosis and was receiving medical treatment 
post-ESS and debridement expired on postoperative day 
four due to an acute cerebrovascular accident thus resulting 
in a mortality rate of 3.7% in our study (Table 5).

Discussion
Our study analyzed the presenting rhino-orbital symptoms 
and outcome in terms of prognosis in ptosis, ophthalmoplegia, 
vision, intracranial spread of infection, and mortality due to 
OAS secondary to sinusitis by ESS that could aid in early 
clinical suspicion, diagnosis and decrease the morbidity and 
mortality due to this rare syndrome. The literature available 
on this condition is limited and restricted to case studies due 
to different etiologies causing OAS (5-7). This, we believe, is 
the first case series of our population.

The most common presenting complaints of OAS are 
blurring of vision and ophthalmoplegia despite the varied 
etiologies (1). The most common presenting complaints in 
our study were blurring of vision (81%), headache (66%), 
diplopia (63%), ptosis (63%), nasal obstruction (48%), and 
facial pain (48%). The most common clinical signs were 
ophthalmoplegia and positive relative afferent pupillary 
defect. The signs and symptoms indicate the involvement of 
neural structures which are closely related to this area and 
consistent with other studies (8-10).

Even though neuro-ophthalmic symptoms develop at an 
earlier stage, there is a delay in definitive diagnosis of OAS 

secondary to sinusitis (11, 12). The duration from symptom 
onset to surgery ranged from 10 to 42 days as most patients 
ignored the initial sinonasal symptoms. Our study highlights 
the other accompanying sinonasal symptoms that can aid in 
the early diagnosis of sinusitis as etiology, such as headache, 
nasal obstruction, facial pain, and nasal discharge.

Aryasit et al. (12) in their retrospective study on OAS 
concluded by stating, “Imaging should be performed on 
all patients to locate the site of lesion and determine the 
etiology. Imaging is also a tool for surgical planning”. All 
patients in our study had radiological imaging, which aided 
the accurate diagnosis–the first step towards treatment. The 
infection spreads from the adjacent paranasal sinuses to the 
OA. The majority of our patients had ipsilateral involvement 
of the sphenoid and ethmoidal sinuses with OA involvement 
on imaging. Bilateral involvement of the OA is possible, 
although all our patients had unilateral involvement (13).

All our patients underwent ESS with no complications. We 
were able to reach the narrow OA crevice with the help of 
endoscopes and achieve disease clearance, acquire tissue for 
histopathology, and identification of microorganisms which 
aided in implementing emergent definitive treatment. It 
also helped in the debridement of the necrotic tissue from 
the surrounding area, and decompression of the orbit and/
or optic nerve which prevented the ascent of infection 
to the CS (intracranially) and decreased the morbidity 
and mortality due to this condition. Gu et al. (14) in their 
report on six cases of OAS caused by sinus disease state that 
“Endoscopic sinus surgery is a safe and effective method for 
OAS caused by sinus disease, which is the primary therapy 
for the disease”. 

Infectious etiology accounts for only 15% of the cases of OAS 
and is most commonly due to sinusitis (4). Fungal infection 
is most commonly due to aspergillus and mucor (15). The 
most common bacterial isolates belong to staphylococcal 
species, Streptococcus pneumoniae, and Gram-negative bacilli 
like Pseudomonas aeruginosa, Klebsiella, and proteus species 
(16). Diabetics are susceptible to these infections. Most 
cases in our study were due to fungal sinusitis, mucormycosis 
(12/16 patients), and four patients due to aspergillus species 
(4/16 patients). Invasive fungal sinusitis commonly seen in 
immunocompromised patients often presents as OAS with 
the presence of necrotic tissue in the OA, which was also 
a finding of our study (4, 15). The most common bacterial 
isolate in our study was Staphylococcus aureus (10/11 patients) 
and one patient with Staphylococcus epidermidis, a commensal 
that is recognized as a pathogen in immunocompromised 
patients (17). Patients with rhino-orbital mucormycosis 
need extensive surgical and medical treatment to maximize 
outcomes (18). All our patients underwent ESS with 
repeated debridement if necessary and received specific 
antimicrobials. IV liposomal amphotericin B was initiated 

Table 5. Patient vision (Snellen visual acuity chart) on follow-up of 
3 months
Initial vision
(feet)

Number of 
patients Improvement Final vision

(feet)
No perception of light 5 0
Perception of light 5 1 20/40
20/200 3 1 20/30

20/70 4 2
20/40
20/30

20/50 3 1 20/20

20/40 7 2
20/20
20/20
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for mucormycosis (5–10 mg/day to a final daily dose of 0.5 to 
0.7 mg/kg depending on the cardio-renal status, maximum 
cumulative dose of 2.5 g) followed by posaconazole 300 mg 
once daily for 4–6 weeks. Voriconazole and itraconazole 
for aspergillus species 200 mg twice daily for two months 
and culture-sensitive antibiotics for bacterial sinusitis. 
Corticosteroids are commonly used in OAS secondary to 
inflammatory or traumatic etiology or when the definitive 
etiology is not known. Our patients did not receive systemic 
corticosteroids.

Lee et al. (4) in their retrospective study on 20 diagnosed 
cases of OAS have documented that despite aggressive 
multidisciplinary management, improvement in VA is poor 
after treatment but there is a relationship between the cause of 
the disease and visual prognosis. Treatment directed towards 
underlying etiologies experienced improved VA. Our study 
showed comparable results concerning VA. We documented a 
stabilization of vision and prevention of further deterioration 
of vision in most patients when the treatment was directed 
at the etiology. Clearance of disease from the narrow crevices 
by extended surgery helped prevent the spread intracranially 
but showed no significant improvement in pre- and post-
intervention VA.

Yamanoi et al. (19), in their report on three cases of intracranial 
aspergillosis with OAS, documented an improvement in 
ophthalmoplegia in two of the cases. In our study, all patients 
presented with some degree of ophthalmoplegia which is the 
most common sign of OAS, and 23 patients (85%) had a 
recovery when the treatment was aimed at the etiology (12). 
Ptosis improved in 12 (70%) out of the 17 patients who 
presented with the condition.

All the patients in our study population followed the 
institutional postoperative anticoagulation protocol. 
Excluding the two COVID patients, all patients did 
not receive any anticoagulants given early postoperative 
mobilization. The COVID patients received antiplatelets i.e., 
Aspirin 75 mg once daily from 24 hours postoperatively for 
three weeks and low molecular weight heparin once daily 
as 1 mg/kg during hospital stay. However, we documented 
one death on postoperative day four in a COVID positive 
Mucormycosis patient due to an acute cerebrovascular 
accident which was attributed to the prothrombotic state 
created by COVID-19 (20). We did not document any 
intracranial spread of infection in any of the patients, 
which is a known complication of OAS, possibly due to the 
accurate diagnosis and treatment tailored to the etiology. 
ESS helped in the clearance of the disease, thereby reducing 
the morbidity and mortality in our study. 

The patient data was collected over a decade, but still, a 
limited number of patients were studied due to the rarity of 
OAS secondary to sinusitis. We suggest large multicentric 
studies on OAS secondary to sinusitis due to infection. 

Conclusion
Prompt diagnosis and intervention by ESS with appropriate 
culture-sensitive antimicrobials help reverse some of the 
CN damage, prevent further deterioration of vision, and 
primarily prevent the extension of infection intracranially in 
OAS secondary to sinusitis. There is a decrease in morbidity 
and mortality when treatment is directed at the etiology of 
OAS.
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Main Points
•  Data emerging from orbital apex syndrome (OAS) secondary to 

sinusitis due to infectious etiology is largely restricted to isolated 
case reports and this is the first case series in our population.

• Associated symptoms such as headache, nasal obstruction, facial 
pain, and nasal discharge are often overlooked as suggestive of 
OAS secondary to infection-causing sinusitis. However, these 
can aid in early diagnosis.

• After surgical intervention, an improvement in ptosis and 
ophthalmoplegia can be seen in most patients.

• Early endoscopic sinus surgery with modifications helps in the 
clearance of the disease from the narrow crevices and prevents 
further spread of infection intracranially thereby reducing the 
morbidity and mortality of this condition.
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