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BACKGROUND: Awake craniotomy (AC)

procedures are commonly performed for epilepsy and
deep brain stimulation surgery and to help preserve
eloquent areas during brain tumour resection. While
awake procedures for craniotomy surgery are
increasingly being used to reduce the length of hospital
stay, intensive care admissions and avoid the risks of
general anaesthesia (GA), they can pose a unique
challenge to neuroanaesthetists.! The aim of our audit
was to review the current anaesthetic practice and
patient outcomes for awake surgery in our tertiary
referral teaching centre neurosurgical unit at
Addenbrooke’s Hospital, Cambridge, UK.

METHODS: This service evaluation audit did not
require ethics committee approval. We retrospectively
obtained a database of all patients who underwent
awake craniotomy neurosurgery from 1/1/15 to 15/5/17
from the hospital's information technology (IT)
department. Using Microsoft Excel©® (Microsoft
Corporation USA) for data entry and analysis, the
required information was collected from the electronic
anaesthetic and surgical records.

Age n =48 48.48 +/- 16.69 (19-77)

Gender Male Female

n =48 30 (63%) 18 (37%)

BMI <25 25-30 30-35 > 35

h =48 21 (44%) 20 (42%) 5 (10%) 2 (4%)
ASA I Il 1

n =48 10 (21%) 30 (63%) 8 (16%)

Types of Low grade High grade | Metastasis | Aneurysm | Normal
tumour glioma glioma

h =48 21 (44%) 22 (46%) 3 (6%) 1 (2%) 1 (2%)
Location of Frontal Parietal Temporal Insular

(O GG EE A 15 (31%) 14 (29%) 12 (25%) 7 (15%)
LOECHGEN S Asleep-wake-wake | Asleep-wake-asleep MAC/sedation
(T DI [ICEEE 43 (90%) 5 (10%) 0 (0%)

Airway ETT Flexible LMA LMA iGel
(G LI [IEEWER 24 (50%) 18 (38%) 3 (6%) 3 (6%)

Local Scalp block Pin site local anaesthetics

ERECHGES I 48 (100%) 46 (96%)

Durations Duration of surgery | Awake duration Waking up duration
321.71 +/- 76.98 144.98 +/- 56.57 | 12.54 +/- 6.92 (3-30)
(185-498) (20-282)

Adverse AC failure GA conversion Intraoperative seizures

events 4 (8%) 3 (6%) 2 (4%)

Patient
outcomes

Nausea/vomiting
1 (2%)

Hypertension
33 (69%)

Intraoperative hypoxia
1 (2%)

New neurological
deficits
9 (19%)

Persistent
neurological deficits
4 (8%)

Post-op intracranial
haematoma
0 (0%)

90 days mortality

1(2%)

Total tumour
resection
35 (6%)

Length of hospital stay

3.80 +/- 3.58 (1-20)

RESULTS: 510 patients underwent craniotomy
surgery over 2 2 years and 48 cases were done as
awake procedures. 13 patients were listed for awake
procedures but had the operation done under GA due to
surgical difficulties (7), anaesthetic concerns (2) and
awake technique not deemed necessary (4). The
preoperative airway assessment of most patients was
without concern and only one patient was predicted
difficult. With regards to the anaesthetic techniques used
for the awake surgery, 43 patients were asleep-wake 5
patients were asleep-wake-asleep (AWA) and no
patients had local anaesthesia alone with or without
conscious sedation. Three of the AWA patients were
unplanned due to a combination of agitation/brain
herniation; or a decrease in their Glasgow Coma Score
(GCS). All of these patients had a laryngeal mask airway
(LMA — Intersurgical Ltd UK) reinserted for conversion to
GA. The two planned AWA patients had their airway
secured with an endotracheal tube (ETT) reinserted
using an AirTrag© video laryngoscopy device (Prodol
Meditec). In all cases, the airway techniques used for
the asleep phase of the procedure was evenly divided
into an ETT (24) and a LMA (24). Three patients who
initially had a LMA inserted had to be subsequently
intubated due to ventilation problems while one patient
who had an ETT placed had severe coughing on
awakening. Two patients had seizures during their
awake phase - the first resolved spontaneously while the
second had recurrent seizures despite levetiracetam,
phenytoin and brain irrigation with cold saline). In total,
there were 4 cases (8%) where awake surgery ultimately
failed due to one case of Iintraoperative recurrent
seizures and three cases of unplanned AWA due to
agitation and fluctuating GCS.

CONCLUSION: our current practice of

anaesthesia for awake craniotomy procedures is
associated with a high degree of success for the
patients. Despite the slightly higher GA conversion rate
(6%) and AC failure rate (8%) associated with our
techniques compared with the reported 2% incidence for
both for the outcomes in the literature, we cite our low
sample size (48 patients) to account for this.? As our
case numbers and experience with these procedures
iIncrease we expect this rate to fall and patient outcomes
to improve.
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