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Abstract 
Background: We describe two adult patients, who underwent surgery for brain gliomas near motor control brain areas, using 
the technique of awake craniotomy plus electrophysiological stimulation. 
Description of the cases: Using the technique of awake craniotomy plus electrophysiological stimulation, two patients with 
brain tumors (glioma type) located in the right frontal lobe were operated on, both of which, due to the large size of the 
lesions, were in close contact with multiple motor brain structures. In both patients a surgical tumor resection of more than 
90 % was achieved without any complication. 
Conclusions: The technique of craniotomy with the patient awake and electrophysiological stimulation was very safe and 
effective in these two patients to resect brain gliomas close to eloquent motor areas. 
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Introduction 

Surgery for brain tumors that are close to or within 
highly functional (eloquent) brain structures - such as: 
motor (both cortical and projection or associative), 
somatosensory, language, cognitive and deep brain 
nuclei - may occur in 10-15% of patients [1]. Tumors 
in these locations represent a challenge for 
neurosurgeons and usually to avoid neurological 
complications, less radical tumor resection surgeries 
have been preferred, which on the other hand 
decreases patient survival due to residual tumor 
progression [2]. Awake craniotomy (AC) is a safe and 
well-established neurosurgical technique that 
provides maximum resection of lesions in eloquent 
brain areas while preserving optimal neurological 
functions by allowing real-time patient monitoring 
during tumor resection guided with cortical and 
subcortical electrical stimulation (electrophysiological 
brain mapping) [3,4,17]. Awake brain tumor resection 
poses a unique challenge for the 
neuroanesthesiologist, and the success of the 
procedure depends largely on careful patient selection 
and the expertise of the surgical and neuroanesthesia 
team. Awake-patient neurosurgery, also called "awake-
patient craniotomy," is a type of procedure that is 
performed on the brain while you are awake and 
conscious [5]. Here we present two cases of gliomas 

where motor and premotor areas are affected, at 
frontal level with involvement of the corpus callosum 
in both patients and therefore the risk of causing a 
lesion to the motor area is high, which usually also 
limits us to perform a wide tumor resection. The aim 
of this article is to describe the two clinical surgical 
cases with their results and to describe the anesthetic 
technique. 
 

Material and Methods 

In this case report we reviewed the perioperative 
records of patients scheduled for surgery with the use 
of the anesthetic technique with the awake patient in 
our institution, in the first semester of the year 2023. 
The main perioperative aspects to perform the 
procedure were investigated such as: surgical 
indication, craniotomy technique used, assessments, 
eligibility criteria and the main complications 
presented intraoperatively and postoperatively. The 
data were tabulated in a spreadsheet (Microsoft® 
Office Excel, Microsoft Corporation). The analysis is 
oriented to the description of the approach, different 
clinical data of the operated patients are reflected in 
tables and the pre and postoperative images of each 
case are attached. 
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Case 1 

A 23-year-old male patient with a history of epilepsy 
of 6 months of evolution. Physical examination and 
laboratory tests were normal (Table 1). A brain MRI 

showed a tumor lesion compatible with a low-grade 
astrocytoma. 
We first performed neuro navigation-guided biopsy 
surgery in which we confirmed that the tumor was a 
grade 2 diffuse astrocytoma.

 
Table 1: Clinical characteristics of patients undergoing awake surgery at the EADB Military Hospital. 

No Total length of 
surgery (plus initial 

anesthesia time) 

Awake 
time during 

surgery 

Clinical data Electrophysiol
ogical 

monitoring 

Postoperative 
deficit 

Percentage 
of tumor 
resection 

1 300 minutes 210 
minutes 

- Focal and generalized 
epilepsy 

- Karnofsky = 100 

Yes No 91 % 

2 380 minutes 230 
minutes 

- Focal and generalized 
epilepsy 

- Karnofsky = 100 
- Headache 4/10 (END) 
- Hemiparesis left 4/5 

Yes No 
(Improvement 
of Muscular 

strength 5/5) 

94 % 

Source: Clinical Record. 
 
In the planning of the tumor resection surgery, due to 
the proximity of the tumor to the right frontal 
premotor and motor area and corpus callosum, we 
decided together with the support of our 
neuroanesthesiologist to perform craniotomy surgery 
plus brain tumor resection with the patient awake. 

The patient's cognitive status was normal 
(Addenbrookes = 96 /100 points) (Table 2). The 
advantages and disadvantages of awake surgery were 
explained to the patient, and the patient accepted and 
cooperated with the whole process.

 
Table 2: Cognitive evaluation of patients undergoing awake surgery at the EADB Military Hospital. 

No. MoCA Pre. MoCA Post Addenbrookes Pre-surgical Post-surgical Adden Brookes 

1 27 28 96 96 
2 26 26 90 96 

 
First to perform the craniotomy began with the 
patient asleep, anesthetic depth monitoring with 
continuous EEG and BIS, starting anesthetic 
induction with Fentanyl 400 mcg, Atracurium 50 mg 
and Propofol 60 mg, classic laryngeal mask was placed 
and dual mechanical ventilation (pressure control + 
volume guaranteed), scalp block (SCALP) was 
performed with bupivacaine 0.5% bupivacaine and 
2% lidocaine, followed by infusion of 
Dexmedetomidine at a dose of 0.3/mcg/kg/hr and 
fentanyl at 39 ng/kg/min and Propofol 
90mcg/kg/min. The craniotomy was performed in 
the conventional way marking the limits of the 
craniotomy with the help of the neuro navigator 

(Medtronic S8) and after opening the dura mater (in 
which nothing was infiltrated) the 
neuroanesthesiology team proceeded to awaken the 
patient, having plasma concentration rate of Propofol 
of 2.7 mcg/mL and fentanyl 3.1 ng/mL, the infusions 
of Propofol and fentanyl were omitted for 15 minutes 
and BIS was monitored, waking up the patient with 
BIS of 88, removing the laryngeal mask, the patient 
was conscious, oriented, calm, maintaining infusion 
of Dexmedetomidine 0.2 mcg/kg/hr., administering 
oxygen through nasal prongs and performing early 
neurological evaluation to start lesion resection. The 
tumor resection surgery was performed without any 
eventuality.
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Figure 1: Brain magnetic resonance images of case 1. A) and B) are pre-surgical resonance images in sagittal and coronal T2 

sequence respectively, C) and D) are post-surgical resonance images in sagittal and coronal T2 sequence respectively. 

 
Again with the help of the neuro navigator and now 
also aided with bipolar electrophysiological 
stimulation (NIM - Eclipse Medtronic System, with 
motor mapping and language mapping protocol) 
performing neurological tests to evaluate motor and 
cognitive function (tests of judgment, abstraction, 
calculation, language, memory, and integrity of the 

motor areas, evaluating the latter through movements 
and exercises such as "holding objects"), The cortical 
limits of the tumor were established, as well as the safe 
areas (negative areas) by marking the eloquent area 
with cotonoids. The tumor lesion was resected, then 
the patient was put to sleep and closed in planes 
(Figure 2).

 

 
Figure 2: Images during surgical resection of the tumor. A) Surgical resection of the tumor, B) Electrophysiological 

stimulation of surgical resection edges to confirm proximity of neurological motor structures. 
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In the postoperative MRI (on the 3rd postoperative 
day) a subtotal resection of the tumor of 
approximately 91% was verified (in T2 sequence, 
which is a low-grade glioma) (Figure 1). There were no 
postoperative complications and the patient was 
discharged on the fourth postoperative day. 
 

Case 2 

A 42-year-old male patient with a history of suffering 
from epilepsy for 5 years and having been diagnosed 

4 years ago with a grade II diffuse astrocytoma, but on 
that occasion the patient did not want to undergo 
surgery.  
Three months prior to his last admission the patient 
began to present mild left hemiparesis (Daniels Scale 
= 4/5) and increased frequency of focal epileptic 
seizures in the left upper limb. A brain MRI was 
performed which revealed growth and most probably 
tumor progression to a high-grade glioma (Figure 3).

 

 
Figure 3: Brain magnetic resonance images of case 2. A) and B) are pre-surgical sagittal and coronal contrasted T1- weighted 
sagittal and coronal contrasted T1-weighted sagittal and coronal contrasted T1-weighted images respectively, C) and D) are 

post-surgical sagittal and coronal contrasted T1-weighted images respectively. 

 
The patient was scheduled for tumor resection surgery 
but due to the proximity of the tumor to cortical 
motor and premotor areas, corpus callosum and 

corona radiata fibers (Figure 4), it was decided in 
conjunction with neuroanesthesiology to perform the 
surgery with the patient awake (Figure 5).
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Figure 4: Pre-surgical tractography images of case 2. 

 

 
Figure 5: Brain glioma resection surgery with the patient awake. While applying bipolar cortical brain stimulation, the 

patient's motor response is assessed: the patient is asked to move his fingers and hand. 
 
The patient's post-surgical course was adequate, 
presenting normalization of motor strength and slight 
improvement of cognitive status. The post-surgical 
MRI showed a subtotal resection of approximately 
94% (assessed in contrasted T1 sequence when it was 
later proved that it was indeed a high-grade glioma). 
Histopathology revealed a grade 3 anaplastic 

astrocytoma. The surgery was performed following the 
same steps as in case 1, with anesthetic management 
very similar to the previous case. In this opportunity, 
the procedure was stopped in the final stages of the 
resection of the inferoposterior part of the tumor 
because the patient presented focal seizure of the left 
upper limb of 30 to 40 seconds duration, secondary 
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to the subcortical stimulation, which ceased when 
irrigating with cold saline solution in the area of 
subcortical stimulation and additionally 50 mg of 
Propofol were administered, with which the seizures 
ceased. 
 

Discussion 

In these two very similar cases in terms of size and 
anatomical location of the brain tumors, where in 
both cases there was proximity of the tumor to cortical 
and subcortical motor and premotor areas, in which 
we considered that the risk of neurological injury was 
high, we considered that craniotomy surgery with the 
patient awake allowed us to resect as much of the 
tumor as possible without causing any damage to the 
patients. Both patients met the requirements to be 
operated with the awake craniotomy technique: age 
over 18 years and under 60, favorable Karnofsky 
index, adequate survival from initial diagnosis, no 
obesity, no obstructive sleep apnea, hydro electrolytic, 
coagulation or infectious disorders were ruled out, 
patients without cognitive deficit, the presence of 
claustrophobia and other diseases were ruled out 
through psychological assessment and that the 
patients agreed and understood the procedure, 
because the vigil stage in the patient is crucial to 
successfully perform such procedure. This facilitated 
the surgical team's approach at the time of performing 
the procedures [6,7,14,15]. 
Currently the most appropriate technique that 
guarantees the best results, both oncological and 
neurological, is to couple awake craniotomy with 
cortical and subcortical electrophysiological 
stimulation (brain mapping), since the use of brain 
mapping further reduces the possibility of causing 
neurological damage (40-50% less risk) and further 
increases the degree of tumor resection [8,9,16]. In 
both cases tumor resection greater than 90 % was 
achieved, and the eloquent areas were preserved and 
none of the patients presented any post-surgical 
complication or neurological deficits. Our results 
coincide with the international literature where the 
mean tumor resection extension is 90%, with the use 
of awake surgery plus electrophysiological 
stimulation. While with general anesthesia the mean 
extent of tumor resection is 81.7% [8]. Given the 
limited life expectancy, particularly of high-grade 
gliomas, postoperative quality of life is as important as 
the actual length of survival. None of the patients 
presented any complication or neurological 
deterioration. The first patient after resection did not 

present any deficit and the second one, improvement 
in muscle strength was observed increasing to 5/5, 
from the clinical point of view, 24 hours after the 
surgical procedure. In this aspect with respect to the 
international literature, transient neurological 
deterioration has been described in 15-30% of 
patients and permanent neurological complications 
have been described in 5.4% of patients operated by 
awake craniotomy and electrophysiological 
stimulation [9-13]. 
 

Conclusion 

The technique of craniotomy with the patient awakes 
and electrophysiological stimulation was very safe and 
effective in these two patients to resect gliomas in 
eloquent motor areas. 
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