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Abstract 

The review article details the historical aspects of the development and organization of neurosurgical care worldwide, 

neurosurgical treatment of such a serious disease as trigeminal neuralgia, dynamic development of methods and techniques 

of conservative and surgical treatment. As well as modern methods of neurosurgical treatment of brain tumors, a kind of 

monitoring after surgical complications. An overview of the effectiveness of modern methods of treating intervertebral 

hernias of the lumbar spine is presented. Historical aspects of the development of neurosurgery, the main methods of 

surgical treatment. This publication presents the main methods of surgical treatment, characterizes the positive and 

negative aspects of each method. Differentiated approach to the treatment of neurosurgical patients. Assessment of quality 

of life and pain syndrome using questionnaires. Determination of the effectiveness of surgical treatment and the impact on 

the quality of life of patients.  
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1. Introduction 

Neurosurgery is one of the most dynamically developing 

sciences and a branch of clinical medicine that studies 

organic diseases of the peripheral and central nervous 

systems, treated primarily by surgical methods. Thanks to 

its advances, the incidence of incurable diseases of the 

nervous system is declining. Interest in this science is 

growing among young specialists. Therefore, it is important 

to study the development of neurosurgery and its emergence 

as an independent field of medicine. 

Modern neurosurgery is one of the newest branches of 

surgery, having developed over less than 100 years. For 

several centuries, surgery of the nervous system developed 

within the broader framework of general surgery, and only 

comparatively recently has neurosurgery emerged as an 

independent discipline. 

The history of neurosurgery is very ancient, and its origins 

are lost in the mists of time. Before civilization developed 

in the valleys of the Nile, Tigris, Euphrates, and Indus 

rivers, tribes roamed Western Europe during the Neolithic 

period, approximately 7000 BC. Skulls with trepanned 

holes were found in burials in the 17th and 19th centuries 

[1]. 
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In recent decades, neurosurgical robotics have significantly 

changed approaches to surgical interventions, opening new 

horizons for surgical precision and safety. Modern robotic 

systems allow neurosurgeons to perform complex 

procedures with high precision, improving treatment 

outcomes and reducing patient recovery time. This has 

become possible thanks to advances in robotics, sensor 

technology, and artificial intelligence. Artificial intelligence 

and machine learning are becoming an integral part of 

neurosurgical robotics. In the future, neurosurgery will 

increasingly rely on high-precision robotic technologies, 

which will open up new possibilities for the treatment of 

complex diseases of the central nervous system [2]. In 

recent years, neurosurgical departments have employed new 

diagnostic and treatment methods for patients with brain 

tumors. Non-invasive diagnostic methods allow for the 

early detection of this disease. Surgical interventions are 

now performed using microscopy, neuronavigation, 

stereotactic imaging, ultrasound, and endoscopy. In modern 

medicine, the primary criterion for assessing treatment 

outcomes is the patient's quality of life [3]. 

Despite the development of the healthcare system, the 

current incidence of adverse outcomes in the treatment of 

patients with neurosurgical pathology and the level of 

disability continue to increase. 50-75% of patients receiving 

inpatient treatment require medical rehabilitation. It is 

important to assess the rehabilitation prognosis of patients 

upon admission to the clinic and maximize recovery in the 

early stages of the disease. However, issues of quality, its 

assessment, and regulation for neurosurgical services 

remain underdeveloped [4,6]. 

Essential tremor (ET) is the most common disorder of the 

extrapyramidal system. According to a meta-analysis, the 

average incidence rate is 0.9%, increasing with age and 

reaching 21.7% in the group of patients over 95 years of age. 

In recent years, the concept of ET has changed significantly 

[7]. Vertebral tumors are the third most common cause of 

spinal cord and root compression, after degenerative 

diseases and spinal injuries. Most specialists (neurologists, 

orthopedic traumatologists, and neurosurgeons) are 

reluctant to consider them a possible cause of back pain, 

considering them an extremely rare pathology. This leads to 

delayed diagnosis and an unjustified choice of conservative 

treatment [8]. 

Endoscopic microdiscectomy is a high-tech, minimally 

invasive procedure used for the surgical treatment of 

intervertebral disc herniations. During endoscopic 

microdiscectomy, the intervertebral disc and herniated disc 

are removed using an endoscope and specialized endoscopic 

instrumentation [9]. 

The safety of surgical procedures on the structures of the 

central nervous system remains a key issue in modern 

neurosurgery. Removal of brain tumors and epileptogenic 

foci located in functionally important areas responsible for 

spontaneous movement, speech, and vision is associated 

with an increased risk of severe iatrogenic complications 

and patient disability. Currently, one of the most reliable 

methods for determining the size of the resection zone 

located near functionally important areas, primarily speech, 

is awake craniotomy [10]. 

The appropriateness and timeliness of medical care for 

neurotrauma is often a fundamental factor in avoiding 

premature death or permanent disability. Significant 

difficulties in providing specialized medical care arise in 

secondary trauma centers, which, in terms of equipment and 

staffing, include most hospitals in suburban areas of cities 

and rural hospitals. In a number of countries, particularly 

where there is a shortage of qualified physicians or in 

remote areas, remote consultations are widely used. 

Telecommunication technologies are helping to make 

modern, specialized, and qualified medical care more 

accessible [11]. 

In terms of research and clinical methods, neurosurgery is 

one of the fastest-growing subspecialties of medicine, 

driven by the interdisciplinary integration of tools from 

imaging, molecular biology, oncological neurology, 

electrophysiology, brain mapping, neuroengineering, 

computational biology, bioinformatics, and robotics [16]. 

Neurosurgical simulation can be performed on cadaveric, 

animal, or physical 3D models or by adopting augmented 

reality (AR) techniques. Of these, only AR has the potential 

to cost-effectively offer seamless and unlimited use along 

with a realistic reproduction of physical reality. AR refers to 

a range of applications that combine (i.e., superimpose) 

virtual and real-world images, such as 3D models with live 

camera feeds. At one end of the spectrum lies physical 

reality, while at the other end lies virtual reality, where all 

visual images are computer-generated and the user is 

completely immersed in a digital environment [18]. 

Quantum computing utilizes the principles of quantum 

mechanics to provide unprecedented computing power by 

processing data in a fundamentally different way than 

classical binary computers. Quantum computers use 

"qubits," which represent 0s and 1s. Because qubits can 

exist in multiple states simultaneously, quantum computers 
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can perform "quantum parallelism," in which data is 

processed simultaneously rather than sequentially. Quantum 

parallelism is what allows a computer to have exponentially 

greater processing capacity and simultaneously consider all 

potential outcomes to arrive at solutions [19]. 

Significant advances in neurology and neurosurgery have 

spurred technological innovation, particularly with Hans 

Berger's invention of electroencephalography (EEG) in 

1924, which revolutionized the recording of brain activity. 

This has led to further advances in neurotechnologies, 

including neural prosthetics such as deep brain stimulators, 

which have played a significant role in the treatment of 

conditions such as stroke and epilepsy. Furthermore, the 

recent integration of robotics and virtual reality has 

improved the management of neurological conditions, 

enhancing patient outcomes [20]. 

Optical technologies have gained significant traction in 

neurosurgery over the past few decades. The use of 5-

aminolevulinic acid-induced fluorescence in glioblastoma 

surgery for margin detection has become commonplace. 

More recently, various other methods have been explored 

for tumor margin detection, including quantitative 

exogenous fluorescence, endogenous lifetime fluorescence 

imaging, and [6–8]. Vertebral tumors are the third most 

common cause of spinal cord and root compression, after 

degenerative diseases and spinal injuries. Most specialists 

(neurologists, orthopedic traumatologists, and 

neurosurgeons) are reluctant to consider them a possible 

cause of back pain, considering them an extremely rare 

pathology. This leads to delayed diagnosis and an 

unjustified choice of conservative treatment [8]. 

Endoscopic microdiscectomy is a high-tech, minimally 

invasive procedure used for the surgical treatment of 

intervertebral disc herniations. During endoscopic 

microdiscectomy, the intervertebral disc and herniated disc 

are removed using an endoscope and specialized endoscopic 

instrumentation [9]. 

The safety of surgical procedures on the structures of the 

central nervous system remains a key issue in modern 

neurosurgery. Removal of brain tumors and epileptogenic 

foci located in functionally important areas responsible for 

spontaneous movement, speech, and vision is associated 

with an increased risk of severe iatrogenic complications 

and patient disability. Currently, one of the most reliable 

methods for determining the size of the resection zone 

located near functionally important areas, primarily speech, 

is awake craniotomy [10]. 

The appropriateness and timeliness of medical care for 

neurotrauma is often a fundamental factor in avoiding 

premature death or permanent disability. Significant 

difficulties in providing specialized medical care arise in 

secondary trauma centers, which, in terms of equipment and 

staffing, include most hospitals in suburban areas of cities 

and rural hospitals. In a number of countries, particularly 

where there is a shortage of qualified physicians or in 

remote areas, remote consultations are widely used. 

Telecommunication technologies are helping to make 

modern, specialized, and qualified medical care more 

accessible [11]. 

In terms of research and clinical methods, neurosurgery is 

one of the fastest-growing subspecialties of medicine, 

driven by the interdisciplinary integration of tools from 

imaging, molecular biology, oncological neurology, 

electrophysiology, brain mapping, neuroengineering, 

computational biology, bioinformatics, and robotics [16]. 

Neurosurgical simulation can be performed on cadaveric, 

animal, or physical 3D models or by adopting augmented 

reality (AR) techniques. Of these, only AR has the potential 

to cost-effectively offer seamless and unlimited use along 

with a realistic reproduction of physical reality. AR refers to 

a range of applications that combine (i.e., superimpose) 

virtual and real-world images, such as 3D models with live 

camera feeds. At one end of the spectrum lies physical 

reality, while at the other end lies virtual reality, where all 

visual images are computer-generated and the user is 

completely immersed in a digital environment [18]. 

Quantum computing utilizes the principles of quantum 

mechanics to provide unprecedented computing power by 

processing data in a fundamentally different way than 

classical binary computers. Quantum computers use 

"qubits," which represent 0s and 1s. Because qubits can 

exist in multiple states simultaneously, quantum computers 

can perform "quantum parallelism," in which data is 

processed simultaneously rather than sequentially. Quantum 

parallelism is what allows a computer to have exponentially 

greater processing capacity and simultaneously consider all 

potential outcomes to arrive at solutions [19]. 

Significant advances in neurology and neurosurgery have 

spurred technological innovation, particularly with Hans 

Berger's invention of electroencephalography (EEG) in 

1924, which revolutionized the recording of brain activity. 

This has led to further advances in neurotechnologies, 

including neural prosthetics such as deep brain stimulators, 

which have played a significant role in the treatment of 

conditions such as stroke and epilepsy. Furthermore, the 
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recent integration of robotics and virtual reality has 

improved the management of neurological conditions, 

enhancing patient outcomes [20]. 

Optical technologies have gained significant traction in 

neurosurgery over the past few decades. The use of 5-

aminolevulinic acid-induced fluorescence in glioblastoma 

surgery for margin detection has become commonplace. 

More recently, various other methods have been explored 

for tumor margin detection, including quantitative 

exogenous fluorescence, endogenous lifetime fluorescence 

imaging, and [6–8]. High-fidelity, physically immersive 

simulations have become widespread in neurosurgical 

education in recent decades. The use of realistic models 

designed to accurately simulate clinical situations is 

gradually replacing cadaveric methods. Together, virtual, 

computer-aided, photorealistic, and 3D-printed simulation 

technologies have also seen accelerated adoption in highly 

specialized areas of neurosurgical education, such as 

neurovascular aneurysm surgery, with increasing levels of 

accuracy [28]. 

Specialized healthcare in Finland must offer timely 

treatment, and neurosurgical clinics must adhere to 

treatment guarantees despite declining resources. 

Variability in the resources and experience of physicians 

and nurses, as well as a shortage of available hospital 

resources, lead to challenges in resource allocation. Demand 

for specialized neurological and neurosurgical care may 

increase, possibly without a corresponding increase in 

resources, which may even decrease. This highlights the 

need for continuous improvement and problem-solving in 

healthcare [29]. 

In the current state of medicine, what do neurosurgeons 

respond to patients who are expected to undergo elective 

intracranial procedures and who ask, "Doctor, will I be the 

same person after surgery?" Traditional concerns of the 

neurosurgical community certainly take into account 

potential postoperative personality changes in patients, but 

compared to established feedback based on neurobiological 

data on language, movement, and perception, feedback on 

potential changes in personality and sense of self is not yet 

established [30]. 

Currently, the adoption of uniform, accessible, and reliable 

electronic consent applications for online consent will likely 

improve the informed consent process and improve the 

patient experience, and may also reduce the medico-legal 

consequences of inappropriate consent. A systematic review 

and meta-analysis were conducted to evaluate the 

usefulness of new electronic informed consent tools in 

surgical patients and discuss their application in 

neurosurgical cohorts [31]. 

Quality of life is studied in many areas of medicine. Such 

areas of medicine as palliative care, cardiology, 

transplantology, oncology, surgery, psychiatry, 

endocrinology, gerontology, neurology, and neurosurgery 

are particularly susceptible to quality of life studies. Other 

areas of medicine are certainly not in the minority and are 

also being progressively studied and researched [13, 14]. 

Quality of life can be considered a separate, independent 

indicator of a patient's health, and quality of life assessment 

during treatment plays an equally important, and sometimes 

even greater, role in assessing the stage of disease 

development. Improving the ability to assess quality of life 

in various diseases is a pressing task in modern medicine. 

Quality of life is considered a system of indicators that 

characterize the level of achievement of life strategies and 

the fulfillment of intended plans [5, 12]. 

The issue of quality of life is one of the most pressing in all 

areas of science and healthcare. The increased interest in the 

study of quality of life can be explained by the fact that, in 

connection with large-scale problems caused by the 

economic and environmental crisis, the population is 

beginning to realize the need to solve such global problems 

[32,33,34]. Quality of life includes information on key life 

domains: psychological, physical, social, economic, and 

spiritual. This allows for the differential impact of disease 

and treatment on a patient's condition to be determined. 

According to modern requirements, these questionnaires 

should be short and yet possess psychometric properties 

such as reliability, validity, and sensitivity. Reliability is a 

measure of the accuracy and consistency of measurements. 

Early diagnosis and improvements in treatment of patients 

with intracranial meningiomas have drawn attention to 

quality of life and neurocognitive functioning as outcome 

indicators. Patients completed questionnaires based on their 

feelings and well-being [16,35,36,37,38]. 

Thus, the organization of neurosurgical care is a pressing 

issue for healthcare in many regions of any developing 

country. Due to the rapid development of medicine and the 

introduction of new innovative technologies, it is necessary 

to establish modern neurosurgical departments to improve 

treatment outcomes and patient quality of life. In order to 

save financial costs, emergency posts are recommended 

first, followed by inpatient beds within surgical 

departments. If necessary and justified, neurosurgical 

departments are created. Given the above, this research 

topic remains relevant and not fully explored. 
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