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INTRODUCTION
Complex surgical tasks, such as robotic suturing, typically require extensive training to facilitate development of surgical proficiency, opportunities for which have become limited with recent healthcare reforms. Non-invasive brain stimulation with transcranial Direct-Current Stimulation (tDCS) has recently demonstrated improvements in motor strength, hand dexterity and skills learning. Despite these advantages, studies investigating the impact of tDCS on surgical performance are limited; existing studies involve disproportionate taks or stimulation of the motor cortex. Our group has previously demonstrated acquisition of a new surgical skill to be dependent upon prefrontal cortex engagement which might represent an appropriate area for neuro-augmentation with tDCS. The results attest to the impact of bifrontal tDCS to improve robotic surgical performance in a cohort of surgical trainees.
METHODS
In a double-blind crossover trial design, 15 right-handed surgical registrars (8 males, 7 females; age range 30-38 years) naïve to robotic surgery were randomised to either active or sham tDCS in two separate sessions in a counterbalanced order. The active group received 2mA to the prefrontal cortex bilaterally for 15 minutes whilst the sham group received 30s ramp up followed by immediate ramp down. During each session, subjects performed a robotic-suturing task three times defined as "pre-", "intra-" and "post-intervention" episodes. Time (seconds) and multi-modal measures of technical skill were assessed.
RESULTS
There were no significant baseline differences in performance between the two groups. Both groups demonstrated significantly faster completion times from "pre" to "post-intervention" [median (IQR); active: pre=143s (83) vs. post=113s (40), p<0.001; sham: pre=152s (81) vs. post=115s (64), p<0.001]. In the active tDCS group, significant improvement was observed in error scores from "pre- "to "post-" [median (IQR): pre=1mm (2) vs. post=1mm (1), p<0.01]. Knot tensile strength was significantly greater following active tDCS compared to sham stimulation [median (IQR); active=44.46N (32.48) vs. sham=29.66N (51.13) respectively, p<0.01]. There were no significant differences in progression scores and all other between and across-group comparisons were not significant.
DISCUSSION
This study is the first to demonstrate the potential of tDCS to not only reduce error but enhance knot tensile strengths during robotic suturing. Further studies are required to further define the parameters and timing of tDCS to maximise benefits for applications in surgical training. We acknowledge the clinical impact of performance enhancement with tDCS is currently unknown and requires further research to elucidate benefits to clinical outcomes and patient safety
