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DESCRIPTION
In the branch of neurosurgery, precision is most important, 
especially when dealing with complex tasks like brain tumor 
removal. Electrocorticography (ECoG) has emerged as a 
groundbreaking technique, providing real-time insights into 
brain activity during surgery. Electrocorticography involves the 
placement of electrodes directly on the surface of the brain to 
record electrical activity. This technique provides neurosurgeons 
with valuable information about the functional organization of 
the brain, helping them navigate critical areas and minimize the 
risk of postoperative deficits.

One of the primary goals of brain tumor surgery is to remove the 
tumor while preserving vital functional areas such as those 
responsible for motor skills, language, and sensory perception. 
ECoG allows surgeons to map these areas in real-time, enabling 
them to navigate the surgical field with precision.

Brain tumors, particularly those located in or near eloquent 
areas, can be associated with seizures. ECoG provides an 
effective means of mapping seizure activity, helping surgeons 
identify and resect epileptic foci during tumor removal. This 
dual functionality of ECoG enhances the surgical approach by 
addressing both the tumor and associated seizure activity.

Traditionally, ECoG electrodes were arranged in a linear 
fashion, limiting the spatial resolution of brain mapping. The 
advent of circular grid arrays has revolutionized this technique, 
offering several advantages that significantly impact brain tumor 
surgery.

Circular grid arrays provide a more comprehensive coverage of 
the brain's surface compared to linear arrays. This expanded 
spatial coverage enables surgeons to map a larger area 
simultaneously, enhancing their ability to identify eloquent 
regions and adjust their approach accordingly.

The circular configuration of electrodes allows for flexible 
placement, accommodating the unique anatomical variations 
among patients. This adaptability ensures that surgeons can

adjust the electrode array to the specific contours of the patient's 
brain, optimizing contact with critical areas for precise mapping.

Circular grid arrays offer improved signal resolution, capturing 
intricate details of brain activity with greater precision. This 
enhanced resolution is particularly beneficial when mapping 
regions with complex functional organization, enabling surgeons 
to make more informed decisions during the surgery.

The application of ECoG with circular grid arrays has 
demonstrated significant success in various aspects of brain 
tumor surgery.

ECoG allows surgeons to map functional areas of the brain with 
high accuracy. This is particularly important in cases where 
tumors are located near eloquent regions, ensuring that essential 
functions are preserved during the surgical procedure. Real-time 
feedback from ECoG guides the surgeon in navigating the tumor 
boundaries while avoiding critical areas.

The real-time data provided by ECoG empowers surgeons to 
make intraoperative decisions with confidence. Whether 
adjusting the surgical approach based on functional mapping or 
identifying and addressing seizure activity, ECoG serves as a 
valuable tool for enhancing decision-making during surgery.

Circular grid arrays enable neurosurgeons to adjust resection 
strategies based on individual patient profiles. By precisely 
mapping the functional and epileptic aspects of the brain, 
surgeons can customize their approach to maximize tumor 
removal while minimizing the risk of postoperative 
complications.

While the use of ECoG with circular grid arrays represents a 
significant advancement in brain tumor surgery, challenges and 
opportunities for improvement persist.

Managing the vast amount of data generated by ECoG requires 
sophisticated integration and analysis tools. Developing 
streamlined approaches to interpret and utilize this information 
in real-time is important for optimizing surgical outcomes.
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The integration of electrocorticography with circular grid arrays 
into brain tumor surgery represents a significant leap forward in 
the quest for precision and improved patient outcomes. This 
innovative approach not only enhances the ability to map 
functional areas and address seizure activity but also allows for a 
more flexible and adaptable placement of electrodes. As 
technology continues to evolve, the synergy between ECoG and 
circular grid arrays holds potential for further advancements in 
neurosurgical techniques, ultimately benefiting patients facing 
the challenges of brain tumor surgery.
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Continuous technological advancements are essential to refine 
electrode design, improve signal processing algorithms, and 
enhance the overall capabilities of ECoG systems. This includes 
developing smaller, more flexible electrodes to further minimize 
tissue disruption during implantation.

Exploring additional applications of ECoG in neurosurgery 
beyond tumor resection is an avenue for future research. This 
may include using ECoG for deep brain stimulation procedures, 
epilepsy surgery, and other interventions that benefit from real-
time brain mapping.
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