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Abstract: Neurosurgical interventions in elderly patients have unique clinical and 

biological features that distinguish them from those in younger populations. This  article 

reviews the specific challenges of neurosurgery in the elderly, including the impact of 

comorbidities, increased surgical risks, postoperative complications, and slower recovery 

processes. Modern approaches such as minimally invasive surgery, neuronavigation, 

intraoperative monitoring, and tailored rehabilitation programs are discussed as effective 

strategies to improve outcomes. Evidence suggests that individualized treatment 

planning, careful preoperative assessment, and multidisciplinary collaboration are 

essential to enhance the safety and efficacy of neurosurgical operations in this age group.  
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With the global increase in life expectancy, the prevalence of neurosurgical diseases in 

the elderly population has also risen significantly. Conditions such as cerebrovascular 

disorders, degenerative spinal diseases, traumatic brain injuries, and intracranial tumors 

are more commonly diagnosed in patients over 65 years of age, leading to a growing 

demand for neurosurgical interventions. 

Neurosurgical operations in elderly patients present distinct challenges compared to 

younger populations. Age-related physiological changes, reduced functional reserves, and 

the presence of multiple comorbidities contribute to higher perioperative risks. Moreover, 

the recovery process tends to be slower, and postoperative complications are more 

frequent, which often necessitates prolonged hospital stays and complex rehabilitation 

strategies. 

Despite these challenges, advancements in modern neurosurgical techniques and 

perioperative care have made surgery feasible and increasingly successful in elderly 

patients. Minimally invasive approaches, improved anesthetic management, 

intraoperative imaging, and enhanced recovery protocols have significantly reduced 
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morbidity and mortality rates. Nevertheless, individualized patient selection and careful 

evaluation remain crucial to achieving favorable surgical outcomes. 

Neurosurgical interventions in elderly patients represent a rapidly growing field of 

clinical practice, largely driven by the demographic shift towards an aging global 

population. Patients over the age of 65 are increasingly presenting with neurological 

disorders that require surgical intervention, including brain tumors, degenerative spinal 

conditions, traumatic brain injuries, and cerebrovascular pathologies such as subdural 

hematomas and aneurysms. The elderly population, however, is physiologically distinct 

from younger cohorts, and this fact profoundly influences surgical planning, operative 

techniques, and postoperative care. 

The biological process of aging affects nearly every organ system, and the nervous 

system is no exception. Structural and functional changes in the aging brain and spinal 

cord contribute not only to disease vulnerability but also to the response to surgical 

trauma. Cerebral atrophy, decreased cerebral blood flow, and altered autoregulation 

increase the risk of ischemic injury during neurosurgical procedures. Similarly, age-

related changes in spinal anatomy, including disc degeneration, osteophyte formation, 

and ligamentous hypertrophy, complicate surgical exposure and increase the technical 

demands of spinal surgery. These biological realities necessitate an individualized and 

cautious approach when planning neurosurgical operations in elderly patients.  

Another key challenge is the high prevalence of comorbidities in the elderly 

population. Cardiovascular disease, diabetes, chronic pulmonary disorders, renal 

insufficiency, and other systemic illnesses are common in this age group and significantly 

increase anesthetic and perioperative risks. Polypharmacy further complicates surgical 

management, as drug interactions can affect anesthesia, coagulation, wound healing, and 

recovery. Careful preoperative assessment is therefore essential to identify modifiable 

risk factors and to optimize patients prior to surgery. Multidisciplinary collaboration with 

anesthesiologists, internists, cardiologists, and rehabilitation specialists often plays a 

decisive role in minimizing perioperative morbidity and mortality. 

The risk of postoperative complications is considerably higher in elderly patients 

compared to younger individuals. Common complications include infections, deep vein 

thrombosis, pulmonary embolism, delirium, and prolonged cognitive dysfunction. Elderly 

patients also experience higher rates of surgical site infections and wound healing 

problems, largely due to impaired immune responses and reduced tissue regenerative 

capacity. In cranial neurosurgery, complications such as hematoma formation, cerebral 

edema, and seizures are more frequent in elderly patients. In spinal surgery, increased 
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rates of dural tears, hardware failure, and adjacent-segment degeneration are observed. 

These risks emphasize the need for meticulous surgical technique, strict perioperative 

monitoring, and early intervention when complications arise. 

Despite these risks, neurosurgical operations can significantly improve the quality of 

life in elderly patients. For example, resection of intracranial tumors, even in advanced 

age, has been shown to reduce neurological deficits and extend survival. Similarly, 

decompressive spinal surgery in elderly patients with severe lumbar stenosis or cervical 

myelopathy can lead to substantial functional improvement and pain relief. The key is 

careful patient selection and realistic expectations, with emphasis on balancing potential 

benefits against operative risks. In many cases, the primary goal of surgery is not only to 

extend life but also to preserve independence, mobility, and cognitive function, which are 

critical components of healthy aging. 

Advances in surgical techniques have greatly expanded the feasibility of neurosurgery 

in elderly populations. Minimally invasive approaches, such as endoscopic skull base 

surgery, keyhole craniotomies, and tubular retractor systems for spinal procedures, reduce 

tissue trauma, blood loss, and recovery times. These techniques are especially valuable 

for elderly patients, as they decrease the physiological stress of surgery and minimize 

complications associated with prolonged operative times. Neuronavigation and 

intraoperative imaging, such as MRI and CT, provide precise localization of lesions, 

allowing for smaller incisions and more targeted resections. Intraoperative 

neurophysiological monitoring further enhances safety by reducing the risk of iatrogenic 

injury to functional brain and spinal cord regions. 

Another important consideration in elderly neurosurgical patients is postoperative 

recovery and rehabilitation. Aging significantly slows the natural healing process, and 

functional recovery often requires intensive, prolonged rehabilitation programs. Early 

mobilization, physical therapy, occupational therapy, and cognitive rehabilitation are 

essential to restore function and reduce the risk of long-term disability. Social support, 

caregiver involvement, and geriatric rehabilitation units are particularly important for 

elderly patients, who may face challenges with compliance and independence after 

surgery. In addition, proactive strategies to prevent complications such as delirium, 

pressure ulcers, and hospital-acquired infections can substantially improve outcomes. 

The ethical dimension of neurosurgery in elderly patients should also be emphasized. 

Surgical decision-making often involves weighing the potential benefits of intervention 

against the risks of perioperative mortality, long-term disability, or cognitive decline. In 

some cases, conservative management may be more appropriate, especially in patients 
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with advanced dementia, poor functional status, or severe comorbidities. Shared decision-

making with patients and families is therefore crucial, ensuring that surgical choices align 

with patient values, goals of care, and quality-of-life considerations. 

Research continues to shed light on the outcomes of neurosurgical interventions in 

elderly patients. Studies of glioblastoma resections in patients over 70, for example, 

demonstrate that maximal safe resection combined with adjuvant therapy can 

meaningfully prolong survival compared to conservative management. Similarly, 

outcomes of spinal decompression surgeries in elderly populations reveal that age alone 

should not be considered a contraindication to surgery, provided that appropriate patient 

selection and perioperative optimization are undertaken. These findings highlight the 

importance of evidence-based medicine in guiding neurosurgical decisions for elderly 

patients. 

Looking to the future, technological innovations such as robotic-assisted surgery, 

artificial intelligence–based imaging analysis, and enhanced intraoperative visualization 

techniques are expected to further improve the safety and efficacy of neurosurgical 

procedures in the elderly. Personalized medicine, based on genetic and molecular 

profiling, may also play a role in tailoring treatment strategies for brain tumors and other 

neurosurgical conditions in aging populations. Moreover, advances in anesthe tic 

techniques and perioperative care are likely to further reduce surgical risks and improve 

recovery trajectories in this vulnerable patient group. 

In conclusion, neurosurgical operations in elderly patients present a complex interplay 

of biological, clinical, and ethical challenges. While advanced age is associated with 

increased risks and complications, it should not automatically preclude surgical 

intervention. With careful preoperative evaluation, individualized treatment planning, the 

use of minimally invasive and technologically advanced techniques, and comprehensive 

postoperative care, neurosurgery can offer substantial benefits to elderly patients. 

Ultimately, the goal of neurosurgical intervention in this population is not merely to 

prolong life but to enhance the quality of life, preserve independence, and support 

dignified aging. 

Neurosurgical operations in elderly patients represent both a challenge and an 

opportunity in modern medicine. Advanced age is associated with physiological changes, 

multiple comorbidities, and increased perioperative risks, which demand individualized 

treatment strategies and careful surgical planning. However, age alone should not be 

considered a contraindication for neurosurgical intervention. With the use of minimally 

invasive approaches, neuronavigation, intraoperative monitoring, and multidisciplinary 



         1 Haziran                                                                    2025 Haziran 

194 

 

collaboration, safe and effective outcomes are achievable even in elderly populations. 

Postoperative rehabilitation and ethical decision-making are equally important 

components of care, ensuring that treatment aligns with patients’ goals and improves their 

overall quality of life. As technological and medical innovations continue to progress, 

neurosurgery in elderly patients will become increasingly safer, more precise, and more 

tailored to individual needs. 
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