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AIMS
[bookmark: _GoBack]Prior data suggests robotic surgery (RS) can improve technical performance and reduce mental demands. However, whether RS has a positive impact on surgeons’ brain function or cognition as compared to laparoscopic surgery (LS) remains unexplored. This study aimed to investigate the effect of RS on activation of the prefrontal cortex – a brain region important for attention and concentration – during a suturing task performed under time pressure, and compare this to the conventional laparoscopic approach.

METHODS
Eight surgical trainees (ST3 to post-CCT level; mean age=34.5 years; 1 female) performed an intracorporeal suturing task under two conditions: (1) ‘self-paced’ and (2) ‘time pressure’ (maximum 2 minutes per knot). Each trainee performed the task using both conventional laparoscopic and robotic techniques. Functional near-infrared spectroscopy was used to assess prefrontal activation. Subjective workload was quantified using the Surgical Task Load Index and continuous heart rate monitoring was used to measure the physiological stress response. Technical skill was assessed by measuring task progression scores (au), error scores (au), leak volumes (ml) and knot tensile strengths (N).

RESULTS
Under temporal demand, robotic suturing led to improved technical performance compared to the laparoscopic approach (median task progression score: LS=4.5, RS=5.0; p=0.035; median error score: LS=3.0mm, RS=2.1mm; p=0.013) (Table 1). Greater prefrontal activation responses were observed during RS compared to LS, particularly in lateral prefrontal regions. 

CONCLUSIONS 
Robotic surgery improves technical performance during stressful operating conditions compared to laparoscopic techniques, possibly due to enhanced activation in brain areas associated with attention, concentration and task engagement.

	TABLE 1. Workload, heart rate and performance during laparoscopic and robotic suturing in self-paced and time pressure conditions

	
	Self-Paced
	Time Pressure

	
	SURG-TLX Score (au)
	ΔHR (bpm)
	Task Progression Score (au)
	Error Score (mm)
	Leak Volume (ml)
	Knot Tensile Strength (N)
	SURG-TLX Score (au)
	ΔHR
	Task Progression Score (au)
	Error Score (mm)
	Leak Volume (ml)
	Knot Tensile Strength (N)

	Laparoscopic Suturing
	147.6 (52.2)
	-1.6 (3.2)
	6.0 (1.0)
	2.0 (2.0)
	16.0 (2.4)
	25.1 (74.4)
	202.1 (46.2)
	0.4 (4.4)
	4.5 (2.0)
	3.0 (3.6)
	18.1 (3.5)
	0.0 (15.4)

	Robotic Suturing
	115.9 (72.1)
	1.7 (2.5)
	6.0 (0.0)
	1.9 (1.8)
	15.5 (1.3)
	21.2 (52.8)
	183.9 (75.9)
	1.0 (1.5)
	5.0 (2.0)
	2.1 (1.9)
	18.3 (1.2)
	1.4 (13.1)

		SURG-TLX: Surgical Task Load Index; ΔHR: change in heart rate from rest to task; au: arbitrary units; bpm: beats per minute; mm: millimetres; ml: millilitres; N: Newtons. SURG-TLX, ΔHR and Leak Volume data are mean values (SD). Task Progression Score, Error Score and Knot Tensile Strength data are median values (IQR).






