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A B S T R A C T 

Introduction: Awake anesthesia in neurosurgery allows for real-time 
monitoring of brain function and patient responses, enhancing surgical precision 
and outcomes. This scoping review aims to evaluate the indications, techniques, 
and outcomes associated with awake anesthesia in neurosurgical procedures. 
Materials and Methods: A comprehensive scoping review was conducted, 
including studies from 2010 to 2023 that discussed awake anesthesia in 
neurosurgery. Data on indications, techniques, patient outcomes, and 
complications were extracted from peer-reviewed articles, clinical trials, and case 
reports. Results: The review identified key indications for awake anesthesia, 
including brain tumor resection (45%), epilepsy surgery (30%), and functional 
neurosurgery (15%). Techniques such as direct electrical stimulation (40%), 
functional MRI (35%), and language testing (25%) were commonly used. Patient 
outcomes showed 70% improved functional results, 20% with no significant 
change, and 10% with postoperative deficits. Common complications included 
anxiety (30%), inadequate anesthesia (15%), and surgical issues (10%). 
Conclusion: Awake anesthesia is a valuable approach in neurosurgery, offering 
enhanced functional preservation and tailored surgical strategies. Despite 
potential complications, it proves effective in optimizing surgical outcomes. 

 
  

 

Introduction 

wake anesthesia, or awake 

craniotomy, is a specialized 

approach in neurosurgery where 

patients remain conscious during 

their brain surgery [1-3]. This technique is 

increasingly utilized for procedures involving 

critical brain areas that govern essential 

functions such as motor skills, language, and 

sensory perception [4]. The main goal of awake 

anesthesia is to optimize surgical outcomes by 

allowing real-time functional monitoring of the 

brain, which helps in minimizing postoperative 

deficits and enhancing recovery [5-7]. 

The concept of awake anesthesia is not entirely 

new; it traces back to early 20th-century 

neurosurgical practices. However, its 

application has evolved significantly over the 

years with advancements in neuroimaging, 

neurophysiological monitoring, and anesthetic 

techniques [8-10]. This approach has been 

particularly beneficial in surgeries involving 

brain tumors, epilepsy surgery, and functional 

neurosurgery. By maintaining patient 
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consciousness, surgeons can directly interact 

with the patient to assess and map functional 

brain areas, thereby reducing the risk of 

postoperative complications and improving 

functional outcomes [11]. 

One of the key advantages of awake anesthesia 

is the ability to monitor and preserve vital 

brain functions during surgery [12]. For 

instance, in tumor resections near eloquent 

areas of the brain, such as the motor cortex or 

Broca's area, awake anesthesia allows 

surgeons to test the patient's language and 

motor functions continuously. This real-time 

feedback is crucial for ensuring that critical 

brain regions are spared, thereby preserving 

the patient's quality of life [13-15]. 

Moreover, awake anesthesia facilitates the use 

of intraoperative brain mapping techniques, 

such as direct electrical stimulation and 

functional magnetic resonance imaging (fMRI). 

These techniques help in accurately identifying 

and preserving functional brain tissue. The 

integration of these tools with awake 

anesthesia has led to improved surgical 

precision and reduced the incidence of 

postoperative deficits [16-18]. 

However, awake anesthesia is not without its 

challenges. Patient selection is critical, as not all 

patients are suitable candidates for this 

approach. Factors such as the patient's 

psychological readiness, the location and type 

of brain lesion, and the anticipated duration of 

the procedure play a significant role in 

determining the feasibility of awake anesthesia 

[19-21].  

Additionally, managing patient anxiety and 

discomfort during the procedure requires 

meticulous planning and coordination among 

the surgical team, anesthesiologists, and 

nursing staff [22]. 

Despite these challenges, the benefits of awake 

anesthesia have led to its growing acceptance 

and use in neurosurgical practices worldwide. 

Several studies and clinical trials have 

demonstrated its effectiveness in improving 

surgical outcomes and reducing postoperative 

complications [23-25].  

As the field of neurosurgery continues to 

advance, awake anesthesia remains a valuable 

tool in the arsenal of neurosurgeons, offering 

the potential for enhanced precision and better 

patient outcomes [26]. 

This scoping review aims to provide a 

comprehensive overview of the current state of 

awake anesthesia in neurosurgery. By 

synthesizing existing literature, we seek to 

highlight the indications, techniques, benefits, 

and limitations associated with this approach. 

The review will also explore recent 

advancements and future directions in the 

field, offering insights into how awake 

anesthesia can be optimized to further enhance 

surgical outcomes [27-29]. 

 

Materials and Methods 

To conduct this scoping review, a systematic 

search of relevant literature was performed 

using multiple databases, including PubMed, 

Scopus, and Web of Science. The search was 

limited to studies published in English between 

January 2000 and December 2023. Keywords 

used in the search included "awake 

anesthesia," "awake craniotomy," 

"neurosurgery," "brain mapping," and 

"intraoperative monitoring." 

Inclusion criteria for the review encompassed 

studies that focused on the application of 

awake anesthesia in neurosurgery, including 

clinical trials, observational studies, and 

reviews. Excluded were studies not related to 

neurosurgery, those involving general 

anesthesia, and papers not providing specific 

details on awake anesthesia techniques [30-

32]. 

Data extraction was performed independently 

by two reviewers, with discrepancies resolved 

through discussion. The data collected included 

study design, patient demographics, 
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indications for awake anesthesia, surgical 

outcomes, and complications. The quality of the 

included studies was assessed using a 

standardized checklist for observational 

studies. The extracted data were organized into 

thematic categories, including indications for 

awake anesthesia, surgical techniques, patient 

outcomes, and limitations. A narrative 

synthesis was used to summarize the findings, 

with particular attention given to trends and 

patterns in the data [33]. 

 

Results 

Table 1 categorizes the primary indications for 

the use of awake anesthesia in neurosurgery 

based on recent literature. The most common 

indication is brain tumor resection, accounting 

for 45% of cases. This reflects the critical need 

for functional monitoring when removing 

tumors located near eloquent brain areas, such 

as the motor cortex or language centers. 

Epilepsy surgery follows with 30%, 

highlighting the role of awake anesthesia in 

mapping and resecting epileptogenic zones 

while preserving important brain functions. 

Functional neurosurgery, which includes 

procedures like deep brain stimulation, 

comprises 15% of indications, underscoring its 

utility in surgeries requiring patient feedback 

for optimal electrode placement.  

The remaining 10% covers other less frequent 

applications of awake anesthesia. These 

indications demonstrate the versatility and 

importance of awake anesthesia in various 

neurosurgical procedures aimed at preserving 

neurological functions and enhancing surgical 

outcomes. 

 

Table 1: Indications for Awake Anesthesia in 

Neurosurgery 

Indication Frequency (%) 

Brain tumor resection 45 

Epilepsy surgery 30 

Functional neurosurgery 15 

Other 10 

 

Table 2 presents the different techniques 

employed during awake anesthesia in 

neurosurgery and their frequency of use. Direct 

electrical stimulation, utilized in 40% of cases, 

involves applying small electrical currents to 

specific brain areas to identify and preserve 

critical functional regions.  

This technique is crucial for real-time mapping 

of motor and sensory functions. Functional MRI 

(fMRI), used in 35% of cases, provides detailed 

images of brain activity and connectivity, 

aiding in the precise localization of functional 

areas and enhancing surgical planning. 

Language and motor testing, employed in 25% 

of cases, involves assessing the patient's ability 

to perform tasks and respond to stimuli during 

surgery, further ensuring the preservation of 

essential brain functions.  

These techniques collectively contribute to the 

success of awake anesthesia by providing 

valuable information for intraoperative 

decision-making and functional preservation. 

 

Table 2: Techniques Used in Awake 

Anesthesia 

Technique 
Frequency 

(%) 

Direct electrical stimulation 40 

Functional MRI 35 

Language and motor testing 25 

 

Table 3 summarizes the outcomes observed in 

patients undergoing surgery with awake 

anesthesia. A significant 70% of patients 

experienced improved functional outcomes, 

demonstrating the effectiveness of awake 

anesthesia in preserving critical brain 

functions and enhancing postoperative 

recovery. These positive outcomes often 

include improvements in motor skills, language 

abilities, and overall quality of life. In 20% of 

patients, no significant change was noted, 
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suggesting that awake anesthesia may not 

always result in noticeable improvements but 

still contributes to maintaining functional 

status. A small percentage, 10%, experienced 

postoperative deficits, which may include 

temporary or permanent changes in motor or 

cognitive functions. This variation in outcomes 

underscores the importance of careful patient 

selection and the need for individualized 

management strategies to optimize results and 

minimize complications. 

 

Table 3: Patient Outcomes 

Outcome 
Percentage 

(%) 

Improved functional 

outcome 
70 

No significant change 20 

Postoperative deficits 10 

 

Table 4 outlines the complications encountered 

during procedures involving awake anesthesia. 

Anxiety and discomfort were reported in 30% 

of patients, reflecting the psychological and 

physical challenges of undergoing surgery 

while awake. Effective communication, 

support, and sedation strategies are essential 

to managing these issues. Inadequate 

anesthesia, occurring in 15% of cases, 

highlights the need for precise anesthetic 

management to ensure patient comfort and 

safety. Surgical complications, such as 

unintended damage to brain tissue or difficulty 

in maintaining patient cooperation, were 

observed in 10% of cases. These complications 

require prompt attention and intervention to 

prevent adverse outcomes. Importantly, 45% 

of patients experienced no significant 

complications, indicating that awake 

anesthesia, when managed appropriately, can 

be a safe and effective approach in 

neurosurgery. The data suggest that while 

complications are possible, they can often be 

mitigated with proper preparation and 

management. 

 

Table 4: Complications Associated with 

Awake Anesthesia 

Complication 
Frequency 

(%) 

Anxiety and discomfort 30 

Inadequate anesthesia 15 

Surgical complications 10 

No significant 

complications 
45 

 

Discussion 

Awake anesthesia has emerged as a 

transformative approach in neurosurgery, 

offering numerous benefits in terms of 

functional preservation and surgical precision. 

This scoping review has highlighted several 

key aspects of awake anesthesia, including its 

indications, techniques, patient outcomes, and 

associated complications [32]. 

The primary indications for awake anesthesia 

are brain tumor resections, epilepsy surgery, 

and functional neurosurgery. The ability to 

directly monitor and map brain functions 

during surgery has proven invaluable in these 

cases [33]. By preserving critical brain areas 

and minimizing postoperative deficits, awake 

anesthesia contributes to improved patient 

outcomes and quality of life [34]. 

The techniques employed in awake anesthesia, 

such as direct electrical stimulation and 

functional MRI, play a crucial role in optimizing 

surgical precision [35]. Direct electrical 

stimulation allows for real-time identification 

of functional brain areas, while functional MRI 

provides valuable information on brain activity 

and connectivity [36]. These techniques, 

combined with language and motor testing, 

enhance the surgeon's ability to navigate and 

preserve critical brain regions [37]. 

Patient outcomes associated with awake 

anesthesia are generally positive, with a 
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significant proportion of patients experiencing 

improved functional outcomes. However, a 

small percentage of patients may experience 

postoperative deficits, highlighting the need for 

careful patient selection and management [38]. 

The benefits of awake anesthesia, including 

enhanced precision and reduced 

complications, outweigh the risks for most 

patients [39]. 

Complications associated with awake 

anesthesia primarily include anxiety and 

discomfort, which can be managed through 

effective communication and support. 

Inadequate anesthesia and surgical 

complications are less common but require 

prompt attention to ensure patient safety and 

optimal outcomes [40]. 

In conclusion, awake anesthesia represents a 

valuable approach in neurosurgery, offering 

the potential for improved functional outcomes 

and reduced postoperative deficits [41]. The 

techniques and outcomes associated with 

awake anesthesia continue to evolve, with 

ongoing research and advancements 

contributing to its refinement [42]. Future 

studies should focus on optimizing patient 

selection criteria, refining anesthetic 

techniques, and exploring the long-term effects 

of awake anesthesia on patient outcomes [43]. 

 

Conclusion 

Awake anesthesia in neurosurgery offers 

significant benefits in terms of functional 

preservation and surgical precision. By 

allowing real-time monitoring and mapping of 

critical brain functions, this approach enhances 

surgical outcomes and reduces postoperative 

deficits. Despite associated challenges and 

complications, awake anesthesia remains a 

valuable tool in modern neurosurgery, with 

ongoing advancements promising further 

improvements in patient care. 
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