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Editorial

Welcome to the New Era of Neurosurgical Subspecialization

Neurosurgical practices have ancient origins. However, as a sub-
specialty of general surgery, neurosurgery is a relatively recent 
development, propelled by advancing technologies in the latter 
half of the 19th century. The developments of anesthesia, antisep-
sis, and brain localization laid the foundation for modern neuro-
surgery. Harvey Cushing pioneered neurosurgical specialization 
through his dedicated research on the surgical treatment of brain 
tumors and the understanding of intracranial pressure.1

The mid-20th century marked a pivotal turning point in neuro-
surgery. The discovery and application of X-rays enabled physicians 
to visualize intracranial structures for the first time without invasive 
procedures, revolutionizing diagnosis and treatment. Subsequent 
advancements in angiography further improved diagnostic preci-
sion for vascular pathologies. In the 1960s, Mahmut Gazi Yaşargil 
pioneered microneurosurgery, inventing microsurgical instruments, 
retractors, a floating microscope, and aneurysm clips. These innova-
tions laid the foundation for the surgical principles and techniques of 
modern neurosurgery. By the late 20th century, the advent of com-
puted tomography and magnetic resonance imaging transformed 
neurosurgical practice by providing high-resolution imaging for 
detailed preoperative planning and enhancing surgical efficacy. In-
traoperative magnetic resonance imaging allows for surgeon orien-
tation and visualization of spatial anatomy to address pathology and 
preserve vital structures.2 In addition to imaging technologies, ad-
vancements in neurophysiological monitoring and other techniques 
have enabled highly precise neurosurgical procedures. These inno-
vations have fostered neurosurgical subspecialization by requiring 
neurosurgeons to master niche techniques—from endoscopic skull 
base surgery to laser interstitial thermal therapy.

Concurrently, exponential growth in neuroscientific knowledge 
has reshaped traditional boundaries. The molecular characteriza-
tion of gliomas, epigenetic profiling of meningiomas, and the rise 
of connectomics have necessitated domain-specific expertise. The 
2021 World Health Organization Classification of Central Nerv-
ous System Tumors, which integrates genomic data into diagnostic 
criteria, epitomizes this shift.3

Subspecialization has profoundly elevated the standard of neu-
rosurgical care. In vascular neurosurgery, microsurgical clipping 

and endovascular coiling now achieve aneurysm occlusion rates 
exceeding 95%, with morbidity plummeting to below 5%.4 The 
use of robotic assistance in surgery has been linked to reduced op-
erative times, less blood loss, and decreased radiation exposure for 
both patients and surgical teams.5 Subspecialization has also gal-
vanized translational research. Focused academic niches facilitate 
deeper collaborations with bioengineers, data scientists, and mo-
lecular biologists. The convergence of neurosurgeons specializing 
in functional disorders with artificial intelligence experts has led 
to the development of closed-loop deep brain stimulation systems 
capable of real-time seizure detection. In clinical practice, brain-
computer interfaces are revolutionizing functional neurosurgery 
by enabling bidirectional communication between neural circuits 
and electronic devices. In pediatric neurosurgery, collaborations 
with developmental biologists are unraveling the ontogeny of Chi-
ari malformations, informing earlier interventions. Establishing 
platforms that promote collaboration among neurosurgeons is cru-
cial for the continued advancement of neurosurgery.

Despite its merits, subspecialization risks fragmenting neuro-
surgery into siloed factions. Numerous experts and neurosurgical 
societies have expressed concerns regarding excessive subspe-
cialization within neurosurgery, maintaining a cautious stance 
toward subspecialty training and certification for neurosurgeons, 
but advocating that physicians improve their knowledge and 
skills in specific subspecialties.6,7 Therefore, neurosurgical sub-
specialization is neither a transient trend nor an unalloyed vir-
tue. We urge the community to pursue subspecialty growth while 
maintaining the comprehensive ethos that defines neurosurgery. 
This commitment is one of the core objectives behind launching 
this journal.

Furthermore, significant global disparities in neurosurgical care 
demand urgent attention, particularly in low- and middle-income 
countries. Limited resources in these regions result in delayed or 
inaccessible treatment for many patients. For instance, 85% of 
cerebrovascular disease-related deaths occur in low- and middle-
income countries, and 70% of global epilepsy cases lack adequate 
treatment. Similar inequities exist in neuro-oncology, pediatric 
neurosurgery, and traumatic brain injury management. These 
disparities stem from systemic barriers, including insufficient in-
frastructure and limited access to subspecialty training for local 
neurosurgeons.8 Through this journal, we aim to facilitate global 
knowledge exchange and provide learning opportunities for neu-
rosurgeons worldwide.

Neurosurgical Subspecialties aims to serve as a platform for 
clinicians and scientists in neurosurgery worldwide, dedicated to 
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publishing high-quality original research, cutting-edge reviews, 
opinions, commentaries, case reports, and letters across the neu-
rosurgical subspecialties. We will collaborate with global neuro-
surgical experts to curate outstanding papers for each subspecialty, 
fostering interdisciplinary dialogue and driving innovation. We are 
thrilled to bring you the latest advances in neurosurgical subspe-
cialties through this new journal!
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