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Abstract 
Background: The importance of monitoring cognition during awake craniotomy has been well de-
scribed in previous studies. The relevance of being coached during such a procedure has received 
less attention and questions still remain unanswered about what factors are the most important 
herein. Objective: The aim of this study was to qualitatively analyze what factors were, according 
to our patients, important in being coaching during awake craniotomy. Methods: Twenty-six pa-
tients who underwent awake craniotomy received a questionnaire about their experiences during 
the procedure. The questions concerned different aspects of the pre-operative part, the operation 
itself and coaching aspects. Answers were qualitatively analyzed by two investigators and per 
question, different answer categories were made. Results: Two thirds of the 20 patients who re-
sponded to the questionnaire reported anxiety in the days before or during the operation, varying 
from general anxiety for being awake during surgery to anxiety for very specific aspects such as 
opening the skull. The constant presence of the neuropsychologist and a transparent communica-
tion during the procedure were most frequently (65% of all the answers) reported as helpful in 
staying calm. Conclusion: Results of this descriptive study show that patients experience different 
anxieties before and during an awake craniotomy and give more insight into what factors are im-
portant for patients in being coached during such an operation. This study gives directions for cli-
nicians in improving their role as a coach. 
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1. Introduction 
The purpose of awake craniotomy is to monitor the activity of eloquent brain areas while removing tumors or 
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other lesions that are located in them. This helps to maximize the resection, while preserving neurological func-
tions and quality of life [1]-[3]. Intraoperative mapping was first described and performed around 1900 by 
Cushing [4] and later by Penfield [5]. During the last several decades, intraoperative mapping was mostly used 
to monitor motor and language functions [6]. More recently, interest in monitoring other cognitive functions as 
well during the awake procedure has grown [7]-[9]. 

Literature research shows that most studies on awake craniotomy mention the importance of measuring cog-
nition, mostly done by a neuropsychologist (e.g., [3] [8]). Fewer studies analyzed patient tolerance and accep-
tance of awake craniotomy [10] [11]. These studies indicate that patients are comfortable with the experience 
and show good acceptance of the procedure. Other studies analyzed patients’ experiences and perceptions. 
Those studies give more insights into the feelings patients experienced immediately before, during and after the 
awake surgery [12] and show that most patients experienced awake craniotomy as positive [13], although other 
studies, e.g., [14] indicates that patients can also be anxious during the operation. Questions about how to handle 
these anxieties and how to coach a patient during craniotomy have been underexposed. 

We believe that several aspects and causes of patients’ awake craniotomy related anxieties are amenable to 
coaching. Based on this assumption, in our clinic, we followed multiple coaching interventions before and dur-
ing the awake surgical procedures as building a trustful relation between patient and neuropsychologist, provid-
ing comprehensive information about the procedure, teaching relaxation by means of breathing exercises, and 
providing support and encouragement. To verify our ideas and to fine-tune our role as coaches, we asked our pa-
tients about their experiences in two parts of the procedure wherein coaching is highly important, namely the 
pre-operative stage and during the procedure. Furthermore, we asked them about aspects of reassurance during 
the complete procedure. This paper describes patients’ responses to the questionnaire. 

2. Methods 
This study was approved by the local medical ethics committee. Results of this study were analyzed anony-
mously. Patients were informed that the data collected in this study were used for improving clinical care and for 
scientific research. 

2.1. Patients 
Twenty-six patients were included in this study. All patients underwent awake craniotomy between 2012 and 
2013 because of a primary brain tumor. Time between craniotomy and enrolment in the study ranged between 
one and 11 months. 

2.2. Procedures Pre-Operative 
All patients had an extensive work-up before the operation. The neurosurgeon, nurse practitioner and neuropsy-
chologist explained the procedures from their own expertise. The explanation of the neuropsychologist consisted 
of multifaceted components, subdivided into clarifications about the procedure, communication style during the 
operation, coping with anxiety and emotions, relaxation techniques (breathing exercises and principles of the 
cognitive behavioral therapy), and expectations for the future. Thereafter, the neuropsychologist administrated a 
neuropsychological assessment, existing of standard neuropsychological tests. In addition, specific testing para-
digms according to the procedures during the surgery concerning language, working memory, executive func-
tioning (inhibition), visuoperception, sensory motor functions and parietal functions such as calculation were 
administrated. 

2.3. Surgical Procedures 
Patients were operated under local anesthesia, microscope view and ultrasound and neuronavigation guidance. 
The procedures were performed in a park-bench position, allowing the patients to relax and to face the neuro-
psychologist in a comfortable fashion. The head was fixed in a Mayfield clamp. Local anesthesia was obtained 
using a mix of 5 mg/ml chirocaine 1:1 v:v and 2% lidocaine with adrenaline 1:200,000 (a total of 32 - 55 cc for 
the complete procedure) injected at the pin sites of the Mayfield clamp and in a rectangular fashion around the 
planned skin incision site. After removal of the bone flap, a local application of the anesthetics mix was also ap-
plied onto the dura at the level of the meningeal arteries. Patients also benefited from titrated pain sedation and 
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relaxation with remifentanyl and propofol, respectively. Craniotomies were performed using Anspach® high- 
speed drills and craniotomes, and tumors were removed using conventional microneurosurgical techniques and 
under constant cortico-subcortical stimulations using a Micromed® cortical stimulator (50 Hz, 1 ms, 2 - 5 
mAmps, trains of 3 seconds at the cortical level and continuous stimulations at the subcortical level). None of 
the patients had to be returned to general anaesthesia. 

Monitoring of the cognitive status by means of cognitive tests administrated by the neuropsychologist was 
feasible in all patients. The order of tasks was dependent on the location of the stimulation and the condition of 
the patient. Between testing, the neuropsychologist and patient talked about different pre-arranged topics of pa-
tient’s interest. The neurosurgeon and the neuropsychologist continuously explained to the patient what was 
happening. When a patient panicked or experienced pain, breathing exercises were used. Patients were moti-
vated and stimulated to keep up their motivation for the ongoing operation. The neuropsychologist sat next to 
the patient and was present from start until the end of the craniotomy. 

2.4. Questionnaire 
Patients were asked to answer five open questions sent by letter about their experiences during the pre-operative 
part, the operation itself and coaching aspects. 

The questionnaire consisted of the following questions: 
Pre-operative part 
Can you indicate how much information you wanted to have about the operation? 
What worried you the most in the days before the operation? 
During the operation 
Which moments during the operation were frightening for you? 
How did you experience being tested during the operation? 
Coaching 
Where there specific things during the explanation about the procedure and during the operation itself that 

made you more at ease? 

2.5. Data Analysis 
Answers of patients were qualitatively analyzed by two researchers. Highly similar answers were placed togeth-
er in one category. Per question, different categories were made. 

3. Results 
3.1. Patients 
Twenty of the 26 patients (77%) returned the questionnaire. There were no differences in mean age or phase of 
treatment between the patients who responded to the questionnaire in comparison to those who did not. Out of 
the 20 patients who responded nine were suspected for a low-grade tumor, 11 were suspected for a high-grade 
tumor (suspected pathology before craniotomy).The mean age of the total group was 52.0 years (range 28 - 78), 
and 55% was male. 

3.2. Questionnaire 
The answers were categorized per question (see Table 1). 

3.2.1. Pre-Operative Part 
Results of the questionnaire show that 45% of the patients wanted to receive as much information as possible (“I 
wanted to know exactly what was going to happen and how long it would take”). The majority of patients (55%) 
wanted to receive information about the procedure in a variable degree (e.g., “I wanted to know the most impor-
tant things but I did not want to know any details”). One of the patients reported that the operation was not his 
primary concern (“I was thinking so much about the consequences of the procedure that the operation itself 
seemed secondary”). 

Similarly, patients responded very differently when asked about what aspects of the procedure frightened  
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Table 1. Responses of the total patient sample on the questionnaire about the pre-operative part (Questions 1 and 2), the op-
eration (Questions 3 and 4) and coaching aspects (Question 5) of an awake craniotomy (n = 20). 

 Percentage n 

Can you indicate how much information you wanted to have about the operation?   

As much information as possible 45% 9 

Just the most important things, no details 30% 6 

The least amount of information as possible 5% 1 

Other answers 20% 4 

What worried you the most in the days before the operation?   

I had no worries 35% 7 

Being awake in general 20% 4 

That I would panic 15% 3 

That complications would arise 10% 2 

Specific other things (e.g., opening the skull) 10% 2 

Other answers 10% 2 

Which moments during the operation were frightening for you?   

I had no moments of increased anxiety 35% 7 

Other specific moments (e.g., epileptic insult, shaking of the body, lowering of blood pressure) 30% 6 

When I was having pain 15% 3 

Being in the same position for a long period 15% 3 

Other answers 5% 1 

How did you experience being tested during the operation?   

Positive 65% 13 

It distracted me from the operation 15% 3 

Wearily 10% 2 

Other answers 10% 2 

Were there specific things during the explanation about the procedure and during the operation itself  
that made you more at ease?   

Constant support of neuropsychologist  40% 8 

Transparent manner of communicating, relaxed atmosphere 25% 5 

Relation with neuropsychologist  5% 1 

Clear explanations  5% 1 

Confirmation that I did it well (reassurance) 5% 1 

Other answers 20% 4 

 
them most in the days before the operation. Thirty-five percent of our patients did not have any specific worries. 
The ones who did worry were scared for the procedure in general (“It was frightening for me to stay awake dur-
ing the procedure”) (20%), or were afraid to lose control (“I was afraid to lose control and to panic”, “I thought 
I was not able to manage it”) (15%). Others were scared of complications (“I was afraid that they would dam-
age something in my head”) or reported very specific anxieties (“The most frightening part for me was the part 
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where they had to saw”). 

3.2.2. During the Operation 
When asked about moments during the operation when the anxiety level increased, one out of every three pa-
tients indicated that these moments did not occur. Conversely, specific events such “having an epileptic insult” 
or “shaking of the body” were experienced as very anxious (30%). Other anxious moments were related to pain 
or discomfort (“opening the skull was very painful”, “when I experienced pain I kind of panicked”, “lying in the 
same position for a long period was hard to maintain”) (30%). 

The administration of tests during the operation was positively evaluated by almost all of our patients. The 
testing made them not continuously focused on the operation itself (“I was distracted and this was nice”). Only 
two out of 20 patients experienced the testing part as wearily. 

3.2.3. Coaching 
When patients were asked what made them more at ease in the days before the operation and during the proce-
dure itself, almost half of them indicated that the intensive contact with the neuropsychologist was very impor-
tant. Frequently given answers were “I was more at ease because I knew someone was right next to me all the 
time”, “It was pleasant that we had constant contact”, or “It was pleasant that I had met the neuropsychologist 
several times before the operation”. Likewise, the atmosphere in the operation room was important for our pa-
tients (“the open manner of communicating was nice, even as the equivalency”, “the relaxed atmosphere was 
restful”) (25%). Apparently small things were also reported as being of high value, as in “it was comforting that 
the neuropsychologist was constantly holding my hand”. 

Notably, there were no differences between patients with suspected low- (n = 9) or high-grade tumors (n = 
11), low (<50 years, n = 9) or high age (>50 years, n = 11) and time between the operation and receiving the 
questionnaire (1 - 4 months, n = 10 versus 5 - 11 months, n = 10) in the amount of information they wanted to 
receive. Similarly, there were no differences between those groups in the experiences to be tested during an op-
eration and in the aspects that were mentioned as reassuring. However, there were differences between the 
groups in the amount of reported anxieties. Nearly all patients with a suspected low-grade tumor described an-
xieties in the days before the operation (almost 90% of them). Surprisingly, less than half of the patients with a 
suspected high-grade tumor reported anxieties. Furthermore, in the group of younger patients, more anxieties 
were reported (almost 90%) than in older patients (45%). Finally, patients who underwent the operation more 
recently described more anxieties (90%) than patients for whom the operation was longer ago (45%). 

4. Discussion 
The importance of measuring cognition during awake craniotomy is well described (e.g., [3] [8]), but coaching 
aspects during the pre-operative phase and during the operation have been underexposed. Studies that mention 
the coaching aspect describe it as separate from the cognitive measurements and as the responsibility of a social 
worker [15] or anesthesiologist. In this study we wanted to explore what aspects are most important in coaching 
according to our patients. 

In the pre-operative stage, patients differ greatly in the amount of information they wanted to receive about 
the operation. Nearly half of them wanted to know in detail what was going to happen, while one third expressed 
no need to have detailed information beforehand. Although adjustment of the amount of information in individ-
ual cases is good, a minimal amount of information is required. Patients have to know the outlines of what is 
expected from them and a concrete preparation can be helpful in reducing anxiety levels [16]. 

With regard to experienced anxiety in the pre-operative stage, it appeared that patients were frightened about 
very different things. Some patients were anxious about being awake in general, whereas others reported anxiety 
about very specific things, such as opening the skull. Clinicians should ask about these fears so that possible 
misperceptions can be avoided and more explanations can be given. 

During the operation, the amount of anxiety increased in some patients when they experienced pain or dis-
comfort. Explaining what causes the pain can be helpful even as coaching a patient in coping with it. Our pa-
tients did not specifically mention breathing exercises as being helpful. 

Two out of every three of our patients were positive about being tested during the operation. Some of them 
indicated that it distracted them from what was actually happening in the operation room and they experienced 
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this as pleasant. Only two out of the 20 patients explicitly stated that testing made them tired. 
When asked about coaching aspects, patients were most reassured by the idea that someone was there for 

them during the whole procedure. Moreover, an open and transparent manner of communicating was also help-
ful for our patients. Finally, small things, such as holding someone’s hand, seemed to be of great value. 

Notably, our questionnaire revealed that patients who underwent the operation more recently reported more 
anxieties than patients for whom the operation took place longer ago. This might be due to the fact that negative 
experiences fade more to the background as a result of a developing acceptance of the procedure and the situa-
tion of having a brain tumor. Furthermore, older patients reported less anxiety than younger patients, which is in 
line with what was expected, as in general, anxiety declines with age [17]. In our patient sample we also found 
differences between patients with a suspected low- and high-grade tumor, in which patients with a suspected 
low-grade tumor reported more anxieties. However, 10 out of 11 patients with a high-grade tumor were older 
than 50, so the effect of age may bias this result. In a previous study of D’Angelo et al. [18] no differences in 
state anxiety in patients with low- or high-grade tumors were found. Nevertheless, future research studying the 
relation between low- and high-grade tumors and coaching aspects would be interesting. 

The results of this study are mainly in line with our assumptions, based on experiences of previous operations 
on how to coach a patient during awake craniotomy. Nevertheless, results of the questionnaire clarified what 
aspects were most important in coaching someone, according to our patients. Specific things, such as being con-
stantly there for your patients, turned out to be of much more meaning than previously expected and other 
things, such as breathing techniques, which were less important in the view of our patients. One of the most es-
sential aspects revealed by this study is the relevance of an intensive relation between the neuropsychologist and 
the patient, while this was reported as the most reassuring. Patients indicate that talking to them, explaining what 
is happening and coaching them when they are panicking or having pain, are highly important. Investing time in 
a trustful relationship with your patient appears to be of great relevance. 

In line with previous literature about patients’ perceptions and acceptance of this kind of procedure [11] [13], 
most of our patients experienced the awake craniotomy as positive. Nevertheless, our study also revealed anxie-
ties that needed special attention. In addition, pain and discomfort during the operation resulted in moments of 
increased anxiety. Moments of anxiety and pain during an awake craniotomy are also described in a recent re-
view of Milian, Tatagiba and Feigl [19], even as symptoms of a posttraumatic stress disorder [20]. Because most 
of these physical discomforts are inevitable, these results underline the importance of being coached during 
awake craniotomy. 

A valid and reliable manner of monitoring cognition is highly dependent on the patients being calm and not 
bothered by anxieties. In our opinion, monitoring cognition and coaching a patient cannot be seen as two sepa-
rate tasks, because of the interaction between anxiety and test performance. When a patient experiences a high 
level of anxiety, the validity of the cognitive assessment is at stake, while anxiety impairs the efficiency of per-
formances [21]. The other way around, cognitive failures are positively correlated with stress and anxiety [22]. 
Additionally, research of Santini et al. [23] indicates that the fear of pain during awake craniotomy correlates 
positively with the pain felt during the operation. Psychological support may reduce the amount of sedation, 
which is especially important in a procedure where patients have to stay awake all the time (awake-awake- 
awake procedure) [24]. Hence, someone who can calm down and motivate a patient during cognitive testing is 
highly important, not only for a patient’s mood but also for the course of the operation. Additionally, someone 
who has the expertise to evaluate if patients’ failures during cognitive testing are the result of anxiety/stress or 
refer to an underlying cognitive deficit is required. Moreover, results of our questionnaire show that patients are 
in need of someone who is there for them all the time. While those aspects are preferably combined in one per-
son, coaching belongs to the neuropsychologist in our opinion. 

Qualitative studies such as this can help clinicians to elaborate on their role as a coach. However, coaching a 
patient during awake craniotomy remains personalized care. The stress and anxiety level of the patient, the way 
someone copes with frightening situations, and a patient’s personality are determinative. 
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