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Abstract
Background: End-stage renal disease has a high prevalence worldwide. Quiet often, we come across patients with
end-stage renal disease surviving on haemodialysis or peritoneal dialysis who need surgery. The management of
such patients is a challenging task for the anaesthesiologist.
Case presentation: A patient suffering from end-stage renal disease on peritoneal dialysis was posted for removal
of supratentorial space occupying lesion in our operation theatre. We describe the successful management of this
case by the technique of awake craniotomy.
Conclusion: Awake craniotomy can be a safe alternative for high-risk patients undergoing craniotomy for brain
tumours.
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Background
Excision of brain tumours by awake craniotomy is a
well-established procedure performed for mainly neurosurgical indications. There are several benefits of this
technique over craniotomy performed under general anaesthesia (Zhang and Gelb 2018; Gupta et al. 2001). Patients with renal dysfunction when administered general
anaesthesia are at high risk for perioperative complications. Therefore, awake craniotomy can be considered as
an anaesthetic technique for neurosurgery in such patients who are otherwise at high risk for receiving general anaesthesia.
Case presentation
Our patient was a 34-year-old female, who presented
with left-sided weakness for the last 4 months and absence seizure for a year. She was a known case of hypertension and end-stage renal disease with anuria and on
continuous peritoneal dialysis for 3 years. Her regular
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medications included amlodipine 5 mg once daily, clonidine 100mcg twice daily, elemental iron 30 mg once
daily and injection erythropoietin 4000 U SC twice
weekly. MRI showed a supratentorial space occupying
lesion on the right parietal region (Fig. 1). Investigations
revealed a Hb of 7.3 gm%, creatinine of 13.28 mg%, potassium of 3.5 meq/L and sodium of 133 mg/dl with a
normal echocardiogram. After extensive discussion with
the neurosurgical team and the patient, it was decided to
proceed with navigation guided excision of the lesion
under awake craniotomy.
Following a detailed explanation about the risks and
benefits of the technique, written informed consent was
taken. She was 5 feet 3 inches tall weighing 52 kg, without any obvious airway abnormality. Neurologically, she
was fully conscious and oriented with mild left-sided
weakness. Peritoneal dialysis was done the night before
operation, and she was administered all the regular medications. In the operation theatre, after attaching all
standard monitors (ECG, SpO2, NIBP, respiration), large
bore intravenous cannulation was done, and the arterial
line was secured under local anaesthesia. The patient
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Fig. 2 Postoperative CT scan

Fig. 1 MRI showing intracranial space occupying lesion

was covered with warming blanket, and oxygen @ 2 L/
min was given through nasal cannula. Scalp nerve block
was performed bilaterally with 2 ml of 0.25% bupivacaine
being administered for each nerve along with infiltration
at the pin insertion sites, the total volume of bupivacaine
not exceeding 2 mg/kg. The surgical team was asked to
proceed after checking the adequacy of the block. Intermittent boluses of 1–2 ml of 1% propofol were administered during the fixation of Mayfield head clamp and
drilling of the bone. No further sedation was required
for the rest of the surgical period which lasted for 3 h.
Paracetamol (1gm), levetiracetam (500 mg) and ondansetron 8 mg were administered intravenously along with
0.9% saline 200 ml and 1 unit packed red blood cell to
compensate for blood loss. No additional brain relaxation techniques either pharmacological or nonpharmacological were required. The vitals were well
maintained throughout the operative procedure and so
was the neurological status. The patient complained of
mild headache for the first time 2 h after the completion
of surgery for which she was put on intravenous paracetamol (1 gm) every 8 h for 1 day and converted to oral
paracetamol over the next 2 days. The postoperative imaging showed complete excision of the intracranial space
occupying lesion (Fig. 2).
In the postoperative period, the patient had smooth recovery with improvement of left-sided weakness and was
satisfied with her perioperative experience. She underwent
peritoneal dialysis at bedside after 4 h. She had an uneventful postoperative recovery and discharged after few days.

Discussion
Patients with end-stage renal disease have specific pathophysiology and therefore present unique challenges to

anaesthesiologists and surgeons. End-stage renal disease
causes multi system dysfunction. The effects are seen in
all organ systems and are mediated by accumulation of
toxic metabolite products and endocrine dysfunction.
Haemodialysis and peritoneal dialysis are renal replacement therapies to remove the metabolic wastes but may
themselves cause physiological disturbances. General anaesthesia in such patients has its own challenges like cardiovascular instability and unpredictable drug effects
(Verma et al. 2015).
Awake craniotomy is a technique where the patient remains awake during whole or part of the surgery. It has
mainly been used by neurosurgeons for surgery on eloquent areas of brain. The awake approach has increasingly being used due to advantage of better neurological
and perioperative outcomes like better analgesia, decreased postoperative nausea and vomiting and shorter
hospital stay. Medications like propofol, dexmedetomidine and remifentanil are used for conscious sedation.
Anaesthetic regimens range from light to moderate sedation, with or without regional anaesthesia using Scalp
nerve blocks. In all regimens, patients are awake and
able to speak and or move during the monitoring phase.
Conducting awake craniotomy is very challenging, so it
is very important that the anaesthesiologists be well conversant with this technique (Rath et al. 2014).
This technique is particularly advantageous for conditions as seen in our patient who was at high risk for general anaesthesia. By adapting this method, we could
perform neurosurgery without subjecting an end-stage
renal disease patient to the side effects of multiple anaesthetic drugs. Since the patient was awake the whole time
except during fixation of the head clamp and drilling of
the bone, additional neuromonitoring or brain mapping
techniques were not considered which was also beneficial from the point of view of procedural cost. Similarly,
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since brain relaxation was not required as the patient
was awake, we could avoid the use of mannitol which
otherwise could have been highly detrimental for patients with end-stage renal disease (Lin et al. 2015).
There are very few reports on the use of awake technique during neurosurgery for non-neurosurgical indications. Lingzhong Meng et al. (Meng et al. 2015) reported
the use of awake craniotomy in a patient with dilated
cardiomyopathy and low-output cardiac failure posted
for low-grade oligodendroglioma resection.
Our patient had a brain tumour which needed urgent
excision because of the progressive neurodeficit and repeated seizures. She was not able to undergo neurosurgery because anaesthesia and neurosurgical team
considered her to be at too high risk for receiving general anaesthesia. The use of awake craniotomy in her
case proved to be a novel application of a well-known
technique which benefited the patient without subjecting
her to undue risk.

Conclusions
Hence, we advocate the use of awake craniotomy as an
alternative and safer approach of anaesthetic technique
in such conditions. This case highlights an uncommon
indication of the awake technique.
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