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Introduction

Immunotherapy presents a promising avenue for treating high-grade gliomas, a
notoriously challenging group of brain cancers. Initial trials have shown varied
success, highlighting the complex immune microenvironment within these tumors.
The focus is on developing more effective strategies by combining immunother-
apies or targeting specific pathways to overcome resistance and improve patient
outcomes [1].

The surgical management of brain metastases is evolving, moving towards per-
sonalized approaches. Resection is considered for symptomatic lesions, solitary
metastases, or those causing mass effect. Advances in imaging, neuro-navigation,
and minimally invasive techniques allow for safer and more effective tumor re-
moval, often combined with stereotactic radiosurgery for residual disease or local
control [2].

Awake craniotomy has become a standard procedure for resecting gliomas in elo-
quent brain regions, aiming to maximize tumor removal while preserving neurolog-
ical function. This technique involves intraoperative neurological mapping, allow-
ing surgeons to precisely identify and avoid critical functional areas. The ongoing
advancements focus on refining mapping techniques and patient selection criteria
to optimize safety and oncological outcomes [3].

The endoscopic endonasal approach has revolutionized pituitary adenoma
surgery, offering minimally invasive access to the sellar region. This technique
provides superior visualization and improved surgical precision compared to tra-
ditional microscopic methods. Key insights include its effectiveness in achieving
complete resection, reducing complications, and facilitating faster patient recov-
ery, making it the preferred method for most pituitary lesions [4].

Surgical management of intradural extramedullary spinal tumors emphasizes safe
maximal resection while preserving neurological function. Advances in intraop-
erative neurophysiological monitoring, advanced imaging techniques, and micro-
surgical approaches have significantly improved outcomes. The strategy often
involves a nuanced balance between complete tumor removal and minimizing ia-
trogenic neurological deficits, tailored to the specific tumor type and location [5].

Precision medicine is transforming the treatment landscape for meningioma, par-
ticularly for recurrent or aggressive cases that are not amenable to surgery or radia-
tion alone. Genomic profiling now identifies specific molecular alterations that can
be targeted with novel therapies. The challenge lies in translating these molecu-
lar insights into effective clinical strategies and developing personalized treatment
plans based on each patient's unique tumor biology [6].

Glioblastoma remains a formidable challenge, but targeted therapies offer a glim-
mer of hope by addressing specific molecular pathways driving tumor growth.
While some initial trials faced hurdles, new insights into tumor heterogeneity and
resistance mechanisms are leading to more sophisticated therapeutic designs.
The emphasis is on identifying reliable biomarkers and developing combination
strategies to enhance treatment efficacy and overcome adaptive resistance [7].

The surgical management of pediatric brain tumors requires a specialized ap-
proach, balancing maximal safe resection with the preservation of neurological
and developmental function in a growing brain. Advanced imaging, intraoperative
navigation, and neurophysiological monitoring are critical tools. The multidisci-
plinary team focuses on long-term outcomes, including potential neurocognitive
impacts, alongside oncological control [8].

Intraoperative imaging has become indispensable in neurosurgical oncology, of-
fering real-time visualization to guide tumor resection and assess the extent of re-
moval. Techniques like intraoperative Magnetic Resonance Imaging, ultrasound,
and fluorescence-guided surgery enhance precision, improve the safety profile,
and increase the likelihood of achieving gross total resection, particularly for
gliomas and other complex brain lesions. Continuous innovation aims to integrate
these technologies more seamlessly into the operating room workflow [9].

Stereotactic radiosurgery (SRS) has emerged as a cornerstone in the manage-
ment of brain metastases, offering highly precise radiation delivery with minimal
invasiveness. Its evolving indications include treating multiple lesions, recurrent
metastases, or as an adjuvant to surgical resection. The focus is on optimizing
dose delivery, managing radiation necrosis, and integrating SRS with systemic
therapies to improve local control and overall survival for patients [10].

Description

Immunotherapy shows promise for treating high-grade gliomas, although initial tri-
als have seen varied success due to the complex immune microenvironment within
these tumors. The focus is on combining immunotherapies or targeting specific
pathways to overcome resistance and improve patient outcomes [1]. For gliomas
in eloquent brain regions, awake craniotomy has become a standard procedure.
This technique aims for maximum tumor removal while preserving neurological
function through intraoperative neurological mapping, identifying and avoiding crit-
ical functional areas. Ongoing advancements refine mapping techniques and pa-
tient selection to optimize safety and oncological outcomes [3]. Glioblastoma re-
mains a tough challenge, but targeted therapies are emerging. These therapies
address specific molecular pathways that drive tumor growth. While early trials
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faced difficulties, new insights into tumor heterogeneity and resistance are leading
to more sophisticated therapeutic designs. The emphasis is on identifying reliable
biomarkers and developing combination strategies to boost treatment efficacy and
overcome adaptive resistance [7].

The surgical approach to brain metastases is moving towards personalized strate-
gies. Resection is considered for symptomatic lesions, solitary metastases, or
those causing mass effect. Imaging, neuro-navigation, and minimally invasive
techniques allow for safer, more effective tumor removal, often combined with
stereotactic radiosurgery for residual disease or local control [2]. Stereotactic ra-
diosurgery (SRS) is now a core treatment for brain metastases. It delivers highly
precise radiation with minimal invasion. Indications are expanding to include mul-
tiple lesions, recurrent metastases, or as an adjuvant to surgical resection. The
goal is to optimize dose delivery, manage radiation necrosis, and integrate SRS
with systemic therapies to improve local control and overall survival [10].

The endoscopic endonasal approach has transformed pituitary adenoma surgery,
providing minimally invasive access to the sellar region. This method offers supe-
rior visualization and surgical precision compared to older microscopic techniques.
It's effective for complete resection, reduces complications, and speeds up patient
recovery, making it the preferred method for most pituitary lesions [4]. For in-
tradural extramedullary spinal tumors, surgical management focuses on safe max-
imal resection while preserving neurological function. Advances in intraoperative
neurophysiological monitoring, advanced imaging, and microsurgical approaches
have significantly improved outcomes. The strategy balances complete tumor re-
moval with minimizing iatrogenic neurological deficits, customized for the tumor
type and location [5].

Surgical management of pediatric brain tumors requires a specialized, balanced
approach. The aim is maximal safe resection while preserving neurological and
developmental function in a growing brain. Advanced imaging, intraoperative nav-
igation, and neurophysiological monitoring are essential. The multidisciplinary
team prioritizes long-term outcomes, including potential neurocognitive impacts,
alongside oncological control [8]. Precision medicine is changing the treatment
landscape for meningioma, especially for recurrent or aggressive cases resistant
to surgery or radiation alone. Genomic profiling identifies specific molecular al-
terations targetable by new therapies. The challenge involves translating these
molecular insights into effective clinical strategies and developing personalized
treatment plans based on each patient’s unique tumor biology [6].

Intraoperative imaging has become vital in neurosurgical oncology, offering real-
time visualization to guide tumor resection and assess removal extent. Techniques
like intraoperative Magnetic Resonance Imaging, ultrasound, and fluorescence-
guided surgery improve precision, enhance safety, and increase the chance of
achieving gross total resection, particularly for gliomas and other complex brain
lesions. Ongoing innovation aims for seamless integration of these technologies
into the operating room workflow [9].

Conclusion

Neuro-oncology is experiencing significant advancements in both surgical and
therapeutic strategies for brain and spinal tumors. Innovations in surgical tech-
niques prioritize maximal safe resection while preserving neurological function,
particularly for complex cases like gliomas in eloquent regions through awake cran-
iotomy and for Pediatric Brain Tumors, where long-term developmental outcomes
are critical. Minimally invasive approaches, such as the endoscopic endonasal
technique for pituitary adenomas and advanced microsurgical methods for spinal
tumors, have greatly improved precision and patient recovery.

Beyond surgery, precision medicine is redefining treatment paradigms. Im-
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munotherapy shows promise for high-grade gliomas, though its success is varied
due to the complex tumor microenvironment, leading to a focus on combination
strategies. Glioblastoma, a challenging cancer, is seeing development in targeted
therapies that address specific molecular pathways, with an emphasis on iden-
tifying biomarkers and overcoming resistance. Similarly, precision medicine is
crucial for aggressive meningiomas, leveraging genomic profiling to guide novel
therapies.

Adjuvant and supportive therapies are also evolving. Stereotactic Radiosurgery
is now a cornerstone for brain metastases, offering precise radiation delivery and
integrating with systemic treatments to enhance local control. Intraoperative imag-
ing, including Magnetic Resonance Imaging, ultrasound, and fluorescence-guided
surgery, provides real-time visualization, significantly improving resection com-
pleteness and safety across various neurosurgical oncology procedures. These
diverse advancements collectively underscore a movement towards personalized,
multidisciplinary care, aiming to improve outcomes for patients facing challenging
neurological cancers.
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