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ABSTRACT 
 

Neurosurgical techniques have evolved significantly over the past two decades, driven by technological 
advancements, enhanced imaging modalities, and an increasing understanding of the central nervous system. 
This study provides a comprehensive overview of current neurosurgical methods, including microsurgical 
techniques, endoscopic procedures, stereotactic interventions, and robotic-assisted operations. Through a review 
of current literature and a retrospective observational study involving 120 patients undergoing diverse 
neurosurgical procedures, we examine outcomes, complications, and recovery profiles. The findings suggest that 
while minimally invasive and image-guided methods show improved safety and recovery times, there remains 
variability in outcomes based on case complexity and surgeon experience. The study highlights both the promises 
and challenges inherent in applying advanced neurosurgical techniques across different clinical scenarios. 
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INTRODUCTION 
Neurosurgery, the surgical discipline focused on 
disorders of the brain, spinal cord, and peripheral 
nerves, has undergone revolutionary changes due to 
technological integration and precision-based 
techniques. From the development of the operating 
microscope to neuronavigation systems and robotic 
platforms, the goal remains consistent: maximize 
surgical efficacy while minimizing patient morbidity. 
Traditional open craniotomies, while effective, are 
increasingly being supplemented or replaced by less 
invasive methods that reduce trauma, recovery time, 
and infection risk. 
This study seeks to evaluate the effectiveness of 
contemporary neurosurgical approaches, exploring 
both the technological tools utilized and the procedural 
strategies employed in a modern neurosurgical setting. 
 

MATERIALS AND METHODS 
This retrospective observational study was conducted 
across three tertiary-care hospitals between January 
2022 and December 2023. A total of 120 patients who 
underwent neurosurgical procedures for intracranial 
tumors, vascular anomalies, spinal disorders, or 
trauma-related conditions were included. 
 

Inclusion Criteria: 
• Age 18 to 70 

• Elective or emergency neurosurgical intervention 

• Informed consent obtained 

Exclusion Criteria: 
• Patients with uncontrolled systemic illness 

• Incomplete records or lost to follow-up 

Data were collected regarding surgical approach (open 
vs. minimally invasive), duration, complications, 
intraoperative imaging used (MRI, neuronavigation , 
and postoperative recovery (hospital stay, neurological 
outcomes). Procedures were grouped into: 

1. Microsurgical operations 

2. Endoscopic and minimally invasive techniques 

3. Stereotactic and image-guided procedures 

4. Robotic-assisted neurosurgery 

Statistical analysis was performed using SPSS version 
27.0, with significance set at p < 0.05. 
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RESULTS 
Among the 120 patients (68 males, 52 females), the 
average age was 44.3 years. A total of 32% underwent 
microsurgical tumor resections, 27% had minimally 
invasive spine surgeries, 21% were treated with 
stereotactic-guided biopsies or deep brain stimulation, 
and 20% underwent endoscopic procedures such as 
third ventriculostomy or endonasal tumor excision. 
Key findings include: 

• Shorter hospitalization (average 4.1 days) in 

patients undergoing endoscopic or minimally 

invasive procedures vs. open surgeries 

(average 7.6 days). 

• Complication rates were lower in minimally 

invasive techniques (6%) compared to open 

craniotomies (15%), primarily due to reduced 

infection and CSF leak. 

• Robotic-assisted surgeries demonstrated 

high precision and reduced intraoperative 

blood loss, but were limited by high costs and 

training requirements. 

 

DISCUSSION 
The results affirm that neurosurgical outcomes are 
significantly influenced by the surgical technique 
adopted. Microsurgical techniques, although time-
tested, demand exceptional skill and are being 
increasingly complemented by technology. Endoscopic 
neurosurgery, particularly in skull base and 
intraventricular pathologies, offers superior 
visualization and less trauma but requires a steep 
learning curve. 
Stereotactic and robotic-assisted procedures provide 
exceptional precision, especially in functional 
neurosurgery and deep-seated lesion access. However, 
disparities in global access to such technologies remain 
a significant barrier to equitable patient care. 
Furthermore, robotic systems are not yet fully 
autonomous and require seamless integration with the 
surgeon’s expertise. 
Challenges include the standardization of new 
techniques, resource allocation, and establishing clear 
protocols for technology-assisted interventions. While 
patient outcomes are improving, ensuring long-term 
neurological stability and minimizing reoperation rates 
remain critical objectives. 

 

CONCLUSION 
Neurosurgical techniques are rapidly evolving, offering 
safer, less invasive, and more precise options for 
managing complex neurological disorders. This study 
emphasizes the importance of combining surgical 
expertise with advanced technologies to enhance 
patient outcomes. While the future of neurosurgery 
lies in personalization and precision, equitable access, 
comprehensive training, and evidence-based 
application must be prioritized to fully harness these 
advancements. 
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