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Introduction:

Robotic intracortical brain computer interface (BCI) implantation using ultrafine flexible microel ectrode “threads’
isanovel procedure aimed at restoring communication and control for people with severe paralysis, by decoding
neural activity recorded directly from the cortex. Successful implantation depends on sub-millimetre stability of
exposed cortex during repeated robotic insertions; small changesin cerebral blood volume, venous outflow, or
intracranial air volume can measurably alter the operative micro-environment.

Methods:

We report a single-centre case series of patients (n = 7) undergoing robotic intracortical BCl implantationina
tertiary neurosciences centre; the first BCI surgeries carried out in the United Kingdom, and to our knowledge,
Europe. We share our clinical experience to date, and the anaesthetic challenges in minimising intraoperative
cortical pulsation, and postoperative pneumocephal us, both of which increase the likelihood of thread retraction,
and implant failure.

Results:

7 patients with bilateral upper limb paralysis underwent successful BCI implantation. Total intravenous
anaesthesia[TIVA] wasused in all cases. Median operative time was 263 minutes [IQR 196-390

minutes] Postoperative complications occurred in two patients: one required non-invasive ventilation, and one
devel oped thread retraction. Two patients devel oped postoperative pneumocephalus [>40mls].

Conclusion:

Successful BCI implantation requires minimising intraoperative air entrainment and reducing cortical pulsation
amplitude during repeated robotic thread insertions, creating a distinct anaesthetic challenge. Strategiesto limit
pulsatility centre on controlled CO, manipulation, optimisation of venous drainage, and reduction of the
systolic blood-volume wave transmitted to the cortex. As BCl implantation becomes more widespread, further
work is needed to define the optimal ventilation and haemodynamic approaches that achieve alow-pul satility
brain and provide the best microsurgical conditions.



