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Introduction: 

Endoscopic sinus surgery (ESS) is a widely accepted 
minimally invasive surgical technique primarily 
used to treat chronic rhinosinusitis (CRS) and other 
sinonasal disorders. Since its introduction in the 
1980s, ESS has become the standard of care for 
patients requiring surgical intervention, largely 
replacing traditional open sinus surgery due to its 
effectiveness and reduced morbidity. However, 
like any surgical procedure, ESS is not without risks 
and potential complications. Understanding these 
complications is essential for optimizing patient 
outcomes and advancing surgical techniques [1]. 

The range of complications associated with ESS can 
varyfromminorissues,suchaspostoperativebleeding 
and infection, to more severe outcomes, including 
cerebrospinal fluid (CSF) leaks, orbital injuries, and 
intracranial complications. These complications 
can arise due to several factors, including the 
complexity of the patient's sinus anatomy, the 
extent of the disease, the surgeon's experience, and 
the use of specific surgical techniques. Recognizing 
and managing these potential risks is crucial for 
minimizing adverse outcomes [2]. 

Bleeding is one of the most common complications 
associated with ESS, occurring in both the 
intraoperative and postoperative periods. While 
most bleeding can be controlled with conservative 
measures, severe hemorrhage may necessitate 
further surgical intervention or blood transfusion. 
Understanding the risk factors for significant 
bleeding, such as anticoagulant use, coagulopathies, 
and the extent of sinus disease, can help surgeons 
take appropriate precautions to minimize this 
complication [3]. 

Orbital complications, including injury to the orbit 
or extraocular muscles, are among the more severe 
potential outcomes of ESS. These injuries can 
result from inadvertent penetration of the lamina 
papyracea, a thin bone that separates the ethmoid 
sinuses from the orbit. Symptoms can range from mild 
periorbital swelling to severe issues such as diplopia 
or blindness, underscoring the importance of careful 
surgical planning and technique, particularly in cases 
with distorted anatomy or extensive disease [4]. 

Cerebrospinal fluid (CSF) leaks represent another 
serious complication of ESS, usually occurring 
when the surgeon inadvertently breaches the 
skull base during surgery. While rare, CSF leaks 
pose a significant risk of meningitis if not promptly 
recognized and managed. The use of image-guided 
navigation systems has been shown to reduce the 
incidence of skull base injuries by providing real- 
time anatomical localization, particularly in complex 
or revision cases where the anatomy may be altered 
[5]. 

Intracranial complications, such as brain abscesses or 
intracranial hemorrhage, though extremely rare, are 
some of the most devastating potential outcomes 
of ESS. These complications often result from 
unrecognized breaches of the skull base or spread of 
infection from the sinuses to the intracranial space. 
Prompt identification and management are crucial 
to prevent serious neurological sequelae or death 
[6]. 

Infections following ESS, including sinusitis, orbital 
cellulitis, or abscess formation, can occur despite 
prophylactic antibiotic use. These infections can 
range from mild to severe and may require additional 
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medical or surgical intervention. Identifying patients 
at higher risk for postoperative infections, such as 
those with immunocompromised states or extensive 
disease, is important for tailoring perioperative 
management strategies [7]. 

The advent of newer technologies and refined 
surgical techniques has significantly reduced the 
overall complication rates of ESS over the years. 
Image-guided surgery, better understanding of sinus 
anatomy, and enhanced training for surgeons have 
all contributed to these improvements. However, as 
ESS continues to evolve, new potential complications 
and challenges arise, necessitating ongoing research 
and vigilance in surgical practice [8]. 

Patient factors, such as age, underlying medical 
conditions, and the severity of sinus disease, also 
play a critical role in the risk of complications during 
and after ESS. A thorough preoperative evaluation, 
including imaging and medical history, is vital for 
identifying these risk factors and optimizing patient 
selection and preparation for surgery. Tailoring 
surgical approaches based on individual patient 
characteristics can help reduce the likelihood of 
adverse outcomes [9]. 

Ultimately, the goal of reviewing complications 
associated with ESS is to enhance the safety and 
efficacy of the procedure. By understanding the 
potential risks and their underlying causes, surgeons 
can develop strategies to prevent complications, 
improve surgical techniques, and provide better 
overall care for patients undergoing ESS. Continued 
education, training, and research are   essential 
for advancing the field and minimizing the risks 
associated with this widely performed procedure 
[10]. 

Conclusion: 

A comprehensive understanding of the complications 
associated with endoscopic sinus surgery is crucial 
for optimizing patient outcomes and advancing 
surgical practices. While ESS has significantly 
improved the management of chronic rhinosinusitis 
and other sinonasal conditions, it is not without risks. 
Complications, ranging from minor bleeding and 
infections to more severe outcomes such as orbital 
injuries, CSF leaks, and intracranial complications, 

highlight the need for careful surgical planning, 
advanced training, and the use of technology to 
minimize risks. As the field continues to evolve, 
ongoing research, education, and vigilance are key to 
further reducing complication rates and enhancing 
the safety and efficacy of ESS. 
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