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DESCRIPTION
Brain tumor surgery is a critical component of treatment for 
patients with brain tumors, aiming to achieve maximal tumor 
resection while preserving neurological function. However, 
the surgical removal of brain tumors can result in neurologic 
deficits and functional impairments, impacting patients’ quality 
of life and overall recovery. In recent years, our understanding 
of neuroplasticity-the brain’s remarkable ability to reorganize 
and adapt following injury-has provided insights into strategies 
for promoting recovery and rehabilitation after brain tumor 
surgery. By harnessing the principles of neuroplasticity, 
clinicians can optimize outcomes and facilitate recovery in 
patients undergoing brain tumor surgery. Neuroplasticity 
refers to the brain’s ability to reorganize its structure and 
function in response to changes in the environment, learning, 
and injury. Following brain tumor surgery, neuroplasticity plays 
a crucial role in the brain’s capacity to compensate for lost or 
damaged neural networks, leading to functional recovery and 
rehabilitation. Understanding the mechanisms underlying 
neuroplasticity can inform rehabilitation strategies aimed at 
promoting recovery of motor, sensory, cognitive, and emotional 
functions in patients undergoing brain tumor surgery. 

One of the key principles of neuroplasticity is the concept 
of neuronal rewiring and synaptic plasticity. Following brain 
tumor surgery, surviving neurons can form new connections 
and pathways to compensate for lost or damaged brain 
tissue. This process of synaptic plasticity enables the brain to 
adapt to changes in neural circuits and optimize functional 
outcomes. Rehabilitation interventions that capitalize 
on synaptic plasticity, such as motor retraining exercises, 
cognitive training, and sensory stimulation, can promote the 
development of alternative neural pathways and enhance 
functional recovery in patients undergoing brain tumor 
surgery. Moreover, neuroplasticity is influenced by various 
factors, including environmental enrichment, sensory input, 
and behavioral interventions. Rehabilitation programs 

that provide a stimulating and supportive environment, 
incorporating activities such as physical therapy, occupational 
therapy, speech therapy, and psychological counseling, 
can promote neuroplasticity and facilitate recovery after 
brain tumor surgery. Additionally, strategies that promote 
neurogenesis-the generation of new neurons-such as aerobic 
exercise, mindfulness meditation, and cognitive stimulation, 
may enhance neuroplasticity and improve long-term functional 
outcomes. Despite these advancements, challenges remain in 
harnessing neuroplasticity to optimize recovery after brain 
tumor surgery. Tumor location, size, and pathology, as well 
as individual patient factors such as age, comorbidities, and 
preoperative neurological status, can influence the extent 
and trajectory of neuroplastic changes following surgery. 
Moreover, the timing, intensity, and duration of rehabilitation 
interventions may impact the effectiveness of neuroplasticity-
based strategies, highlighting the need for personalized and 
multidisciplinary approaches to rehabilitation.

In addition to rehabilitation interventions, pharmacological 
and neurostimulation approaches have shown promise in 
modulating neuroplasticity and promoting recovery after 
brain tumor surgery. For example, pharmacological agents 
such as selective serotonin reuptake inhibitors (SSRIs) and 
N-methyl-D-aspartate (NMDA) receptor antagonists have 
been investigated for their potential to enhance synaptic 
plasticity and neurogenesis. Neuroplasticity represents 
a fundamental mechanism underlying recovery and 
rehabilitation after brain tumor surgery. By understanding 
the principles of neuroplasticity and leveraging interventions 
that promote synaptic plasticity, neurogenesis, and functional 
reorganization, clinicians can optimize outcomes and facilitate 
recovery in patients undergoing brain tumor surgery. Through 
interdisciplinary collaboration, personalized rehabilitation 
programs, and innovative neurorehabilitation strategies, we 
can harness the power of neuroplasticity to enhance recovery 
and improve quality of life for patients facing the challenges of 
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brain tumor surgery.
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