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Abstract

Background: Functional Endoscopic Sinus Surgery (FESS) has emerged as a cornerstone in the management of
sinonasal pathologies, providing minimally invasive solutions with improved outcomes. However, its proximity
to critical orbital structures poses a risk of complications that, though rare, can result in significant morbidity.
This study evaluates the incidence, risk factors, management, and outcomes of orbital complications associated
with FESS.

Methods: This is a retrospective observational study of 250 patients undergoing FESS over a three-year period.
The imaging done before surgery, surgical techniques, and the management protocols are discussed. The orbital
complications are categorized according to their severity, and outcomes were analyzed after specific
interventions. The statistical analysis was performed for the risk factors and the rate of recovery.

Results: Orbital complications occurred in 18 patients (7.2%), ranging from minor periorbital ecchymosis
(4.8%) to severe retrobulbar hematoma and vision impairment (2%). Anatomical variations, including
dehiscence of the lamina papyracea and Onodi cells, were significant predictors of complications (p < 0.01).
Conservative management achieved complete recovery in 83.3% of cases, while severe complications required
surgical decompression, leading to partial recovery in some instances. Advanced imaging and intraoperative
navigation were instrumental in reducing risks.

Conclusion: Orbital complications in FESS, though uncommon, require early recognition and prompt
management to prevent long-term sequelae. Preoperative planning, meticulous surgical technique, and
multidisciplinary approaches are essential to enhance surgical safety and patient outcomes.

Keywords: Functional Endoscopic Sinus Surgery, Orbital Complications, Retrobulbar Hematoma, Sinonasal
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Introduction

Functional Endoscopic Sinus Surgery has now the ethmoid and maxillary sinuses. Such an

become the cornerstone in the management of
chronic rhinosinusitis and other pathologies
involving the sinonasal system. This technique is
less invasive in nature and therefore allows for
enhanced visualization of the paranasal sinuses;
hence, a better diagnostic exercise and more
directed interventions. Indeed, the advent of
endoscopy in the management of sinonasal diseases
revolutionized sinus management with superior
results and lower morbidity compared with open
procedures. However, like every surgical
procedure, FESS is not without risks and
complications, and the orbital complications are the
most serious due to the anatomical closeness of the
sinuses to the orbit [1-2]. The orbital cavity,
containing the globe, extraocular muscles, and
optic nerve, shares very thin bony boundaries with
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intricate anatomy makes the orbit particularly
vulnerable during endoscopic interventions. Orbital
complications may range from the minor, such as
periorbital ecchymosis, to the severe outcome of
blindness due to optic nerve injury or vascular
compromise. Knowing these complications and
their management will be important in surgeons'
hands to minimize the risk and keep the patient safe
[3]. The prevalence of orbital complications in
FESS is relatively low, but if they occur, they can
affect the quality of life of the patient profoundly.
Complications often arise from inadvertent damage
to the lamina papyracea separating the ethmoid
sinus from the orbit, or from the excess
manipulation of the tissue at surgery. These
complications can also arise due to the disruption
of the adjacent vascular structures, like orbital
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hematoma, diplopia, and even retrobulbar
hemorrhage [4]. Orbital complications are best
managed by a team of otolaryngologists,
ophthalmologists, and sometimes neurosurgeons, in
a multidisciplinary way. The key to preventing
long-term sequelae is early identification and
prompt management. Proper preoperative planning,
strict surgical technique, and a keen understanding
of anatomy in the nose and sinuses are helpful in
keeping the morbidity down. Improvements in
high-resolution imaging methods, intraoperative
navigation systems, and postoperative monitoring
have also minimized the risk of the procedure [5-
6]. This article attempts to compile a detailed
analysis of the complications of the orbital region
with FESS, starting from its etiology and
progressing to the presentation and management
options. Thus, by casting some light on all these
factors, the article tends to enhance surgeons'
awareness while guiding them in adopting the best
practices of FESS.

Methods

This particular research aimed at the methodical
investigation of the occurrence, treatment, and
outcomes of orbital complications due to
Functional Endoscopic Sinus Surgery. There was a
judicious blend of retrospective data analysis,
surgical observations, and opinions from experts
regarding this study. Clinical research best
practices formed the backdrop for the whole
framework of this study, focusing on safety while
attempting to improve outcomes.

Study Design and Patient Selection

This was a retrospective and observational study
enrolling patients who underwent FESS within
threeyears in a tertiary care center. Inclusion
criteria included adult patients with chronic
rhinosinusitis with or without nasal polyposis,
allergic fungal sinusitis, or sinonasal tumors
requiring endoscopic intervention. Exclusion
criteria involved those with a prior history of sinus
surgery or the presence of other orbital or
intracranial disease as confounding factors.

The sample size was estimated using the
prevalence of diseases in the sinuses and incidence
of orbital complications reported in such studies.
The preoperative evaluations included a thorough
clinical history, nasal endoscopy, and imaging
studies in all the patients, which were analyzed.

Preoperative Evaluation and Imaging

Systematic ~ preoperative  assessments ~ were
conducted to detect anatomical variations and risk
areas that would predispose them to orbital
complications. High-resolution CT scans were
taken to assess the anatomy of the paranasal sinuses
and the orbital relationship. Of particular interest
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were the thickness of the lamina papyracea, the
presence of dehiscence in the bony walls, and any
variation, including an Onodi cell. Magnetic
resonance imaging (MRI) was used selectively,
such as in patients with suspected fungal sinusitis
or sinonasal tumors that involved the orbit.

Surgical Procedure

In all cases, the standard FESS protocol was
followed with meticulous and precise dissection to
avoid any risk of orbital injury. The surgeries were
carried out by experienced otolaryngologists with
rigid endoscopes that vary in their degree of
angulation. The surgery began with uncinectomy
and maxillary antrostomy and was followed by
anterior and posterior ethmoidectomy. In cases
with frontal sinus and sphenoid sinus pathologies,
dissection was extended accordingly.

Real-time endoscopic visualization was used to
achieve utmost anatomical precision. Bipolar
cautery was also used to ensure meticulous
hemostasis to reduce the risk of wvascular
complications. The orbital wall's integrity was
continuously monitored during the surgery, and any
suspicious breach was immediately addressed to
prevent further injury.

Treatment of Orbital Complications

Any intraoperative or postoperative orbital
complications were managed with a standardized
protocol. Periorbital ecchymosis was managed
conservatively with cold compresses and
observation. Systemic corticosteroids were used in
the case of moderate orbital complications such as
orbital emphysema or when there was a possibility
of diplopia, due to involvement of the muscles, and
ophthalmologic intervention as appropriate.

Severe complications like retrobulbar hematoma or
compression of the optic nerve needed urgent
surgical decompression. For retrobulbar hematoma,
lateral canthotomy and cantholysis were done to
relieve orbital pressure. For optic nerve damage,
high-dose intravenous corticosteroids within the
critical window were administered to reduce
inflammation and improve outcome.

Postoperative Monitoring and Follow-Up

The patient was assessed clinically every day post-
surgery for signs of orbital complications. These
include signs such as pain, vision disturbances, or
proptosis. Regular nasal endoscopies were also
performed to follow the healing and check for
possible remaining disease. Follow-up care for six
months after surgery is necessary, as well as
follow-up imaging for resolution of any
complications or evidence of delayed events.

Patient-reported outcomes on the quality of life
were included in the study. The response received
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was assimilated with the evaluation process of
surgical techniques and refinement of management
protocols.

Data Collection and Statistical Analysis

Data was gathered from patients regarding
demographics, comorbidities, preoperative imaging
findings, intraoperative events, and postoperative
outcomes and then anonymized for research
analysis. Statistical analysis was carried out with
the help of standard software targeted towards
assessing the incidence, risk factors, and outcomes
associated with orbital complications. For
predictors, p-value significance was set at 0.05
using a multivariate regression model.

Results

It concludes with the comprehensive results of
incidences, characteristics, and interventions of
orbital complications in patients being treated with
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FESS. Three hundred patients participated over the
study time, and there were 250 patients who
experienced FEES as part of it.

The rest of the document is divided among
demographic characteristics and prevalence of the
orbital complications found, risk factors, and also
the outcomes according to the results of the
treatments.

Patient Demographics

Among the 250 patients, 142 were male,
accounting for 56.8%, and 108 were female,
accounting for 43.2%, with an average age of 42.5
years (18-70 years).

The indications for surgery were chronic
rhinosinusitis with nasal polyposis in 64%, allergic
fungal sinusitis in 18%, and sinonasal tumors in
12%. Table 1 outlines the demographic and clinical
characteristics of the study population.

Table 1: Demographic and Clinical Characteristics of Patients Undergoing FESS

Characteristic Number of Patients (%)
Total Patients 250

Male 142 (56.8%)

Female 108 (43.2%)

Mean Age (Years) 42.5

Chronic Rhinosinusitis 160 (64%)

Allergic Fungal Sinusitis 45 (18%)

Sinonasal Tumors 30 (12%)

Prevalence and Types of Orbital Complications:
Orbital complications occurred in 18 patients
(7.2%). Minor complications were noted as
periorbital ecchymosis (4.8%), and the more severe
complications were noted as retrobulbar hematoma

(1.2%) and vision impairment (0.8%). The most
common orbital complication was periorbital
ecchymosis followed by orbital emphysema and
diplopia. The details are summarized in Table 2.

Table 2: Distribution of Orbital Complications in FESS

Complication Number of Cases (%)
Periorbital Ecchymosis 12 (4.8%)

Orbital Emphysema 3 (1.2%)

Diplopia 2 (0.8%)

Retrobulbar Hematoma 3 (1.2%)

Vision Impairment 2 (0.8%)

Risk Factors for Orbital Complications

Several significant risk factors for orbital
complications were identified by statistical
analysis.  Anatomical  variations, including

dehiscence of the lamina papyracea and Onodi
cells, were significantly associated with a higher
risk of complications (p < 0.01). Inadequate
preoperative imaging and lack of surgical
experience were also contributing factors.
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Management and Outcomes

All the complicated cases were managed using the
standardized protocol. Out of the 18 complicated
cases, 15 (83.3%) made a complete recovery
without long-term sequelae. Three patients (16.7%)
with severe complications, such as retrobulbar
hematoma and vision impairment, showed partial
recovery. Figure 1 summarizes the outcome of
different management strategies.
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Figure 1: Outcomes of Management for Orbital Complications

Postoperative Quality of Life

The patients who had developed orbital
complications reported a transient decrease in their
quality of life measured against validated patient-
reported outcome tools. However, follow-up
assessment at six months shows that most patients
have improved in both physical and psychological
well-being.

These findings underscore the importance of proper
preoperative  planning, meticulous  surgical
technique, and early intervention in reducing the
impact of orbital complications associated with
FESS.

Discussion

The findings of this study provide a comprehensive
understanding of orbital complications associated
with Functional Endoscopic Sinus Surgery (FESS),
emphasizing their incidence, risk factors,
management strategies, and outcomes. Despite the
low prevalence of complications (7.2%), their
potential severity underscores the need for
meticulous surgical planning, technical expertise,
and prompt intervention when complications arise.

The demographic profile of the study population
shows a balanced gender distribution and a wide
age range, which reflects the diverse clinical
spectrum of patients requiring FESS. Chronic
rhinosinusitis with or without nasal polyposis was
the predominant indication for surgery, in keeping
with global trends. This relatively high percentage
of sinonasal tumors in this cohort emphasizes the
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inclusion of more complex cases, which inherently
carry a higher risk of complications due to the
proximity of pathologies to critical orbital
structures [7-8]. Orbital complications in FESS are
primarily attributed to the close anatomical
relationship between the paranasal sinuses and the
orbit, with the lamina papyracea acting as a delicate
boundary. In this study, the most common
complication was periorbital ecchymosis possibly
due to some minor trauma on the orbital periosteum
during the surgery. Self-limiting although such
complications tend to cause an enormous amount
of anxiety in a patient, appropriate explanation and
reassurance are sometimes necessary. Orbital
emphysema and even diplopia, which occurred
only in fewer instances, were usually managed
conservatively or with systemic corticosteroids.
This evidence is in support of previous findings,
emphasizing that minor complications be identified
early so that they don't turn into worse cases [9-10].

The two most severe complications reported were
retrobulbar hematoma and vision impairment. They
are rare, but these need urgent attention as they
may result in permanent vision loss. The prompt
surgical decompression in patients with retrobulbar
hematoma in the study highlights the requirement
of maintaining a high index of suspicion and
promptness to intervene during or after surgery.
High-resolution  preoperative  imaging  was
instrumental for the identification of anatomical
variation, such as Onodi cells and lamina papyracea
dehiscence that was strongly associated with an
increased risk of complication. These results
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confirm that imaging plays an important role in
preoperative planning and risk assessment [11-12].

Use of intraoperative navigation systems along
with real-time endoscopic visualization was the
major determinant in reducing the incidence of
complications in this series. Navigation systems are
known to provide anatomical localization at very
high precision in cases with distorted anatomy or
where previous surgeries are present. This
technological assistance is known to significantly
reduce the possibility of unintended violations of
critical structures, such as the orbital walls [13].

Management strategies for orbital complications
were modified according to the severity. For minor
complications  like ecchymosis and mild
emphysema, conservative management with cold
compresses and observation was highly effective,
with full recovery in all patients. Systemic
corticosteroids were effective in managing
moderate complications such as diplopia due to
involvement or inflammation of the extraocular
muscles. In contrast, severe complications such as
retrobulbar hematoma required immediate surgical
decompression, thereby emphasizing the need for
multidisciplinary collaboration between
otolaryngologists and ophthalmologists [14].

Follow-up postoperatively showed satisfactory
outcomes in most of the patients with full recovery
in 83.3% of cases. The high success rate reflects
the efficiency of the standardized management
protocol developed for this study. However, partial
recovery in a few cases with severe complications
emphasizes the need for early detection and
intervention to prevent long-term sequelae.
Furthermore, the short-term reduction in quality of
life by patients who experienced complications
demonstrates the psychological nature of these
complications, even though they are treated and
resolved. Therefore, postoperative care should
encompass psychological support and education for
patients [15].

The results of this study align with previous work
on FESS and associated complications, but also add
valuable information on certain risk factors and
outcomes. The evidence indicating anatomical
variations as significant predictors of complications
emphasizes the importance of individualized
surgical planning. Finally, with advanced imaging,
navigation systems, and approaches within a
multidisciplinary setting, there is the fundamental
foundation of modern FESS to ensure patient safety
and optimal outcomes.

Conclusion

Orbital complications in Functional Endoscopic
Sinus Surgery are relatively rare, but potentially
dangerous because of the gravity of possible
damage and loss for the patient. The preoperative
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planning phase should be comprehensive and
detailed and should include as much imaging
information as possible that will reveal any
anatomical anomalies, while state-of-the-art
surgical techniques with intraoperative navigation
must be carried out. Most complications, especially
minor ones, can be well managed with conservative
approaches, whereas major complications require
early surgical intervention and multidisciplinary
collaboration to obtain good results. By
emphasizing early recognition and standardized
management protocols, this study highlights the
need for the enhancement of the safety and efficacy
of FESS, which ultimately leads to an improvement
in the quality of care and outcomes of patients with
sinonasal diseases.
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