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Introduction

* Eye metrics have been used to analyze visual behaviors and

Data Analysis
* Areas of interest (AOIs)

Fixation Duration by Area of Interest and Group

« Significant differences in fixation duration (p=0.022)

* Cohorts were generated by expertise (attendings
VS. residents)

 Mann-Whitney U and Friedman tests were used for
statistical analysis

Conclusion

* Visual attention varied across procedural steps, influenced
by AOI and surgical expertise

» Attendings showed broader fixation during more
straightforward steps, such as clipping a dissected adrenal
vein, while residents focused more narrowly on the
Instrument

* EXperienced attendings have a greater contextual visual
understanding of the procedure

* These findings enhance our understanding of the
differences between less and more experienced surgeons
and could be used to facilitate the training process

References

1. Ashraf H, Sodergren MH, Merali N, Mylonas G, Singh H, Darzi A. Eye-tracking technology in
medical education: A systematic review. Medical Teacher. 2018;40(1):62-69.
doi:10.1080/0142159X.2017.1391373

2. Gil AM, Birdi S, Kishibe T, Grantcharov TP. Eye Tracking Use in Surgical Research: A
Systematic Review. Journal of Surgical Research. 2022;279:774-787.
doi:10.1016/}.jss.2022.05.024

3. Wilson M, McGrath J, Vine S, Brewer J, Defriend D, Masters R. Psychomotor control in a
virtual laparoscopic surgery training environment: gaze control parameters differentiate novices
from experts. Surg Endosc. 2010;24(10):2458-2464. doi:10.1007/s00464-010-0986-1

4. Fichtel E, Lau N, Park J, et al. Eye tracking in surgical education: gaze-based dynamic area
of Interest can discriminate adverse events and expertise. Surgical Endoscopy & Other
Interventional Techniques. 2019;33(7):2249-2256. doi:10.1007/s00464-018-6513-5

5. Gilbert CD, Li W. Top-down influences on visual processing. Nat Rev Neurosci.
2013;14(5):350-363. doi:10.1038/nrn3476

on the surgical instrument

Clip acéessory Cut acéessory Dissec'tion off Mobilizétion off Ultrasonié medical
adrenal vein adrenal vein of the IVC of the IVC dissection

Area of Interest

Methods

* Fifteen surgeons (8 residents, 7 attendings) viewed a 10-min
edited video of the critical steps of a robotic right adrenalectomy
without any case context using a screen—based eye tracker
(Tobil Fusion Pro) (Figure 1)

 Demographic data, prior surgical volume, and the participants’

responses to the question, “"What case did you watch”?” were
recorded

Figure 4: Boxplot of fixation duration by AOI for residents and attendings. The

plotted events had the highest Friedman test ranks, highlighting procedural steps
with the greatest fixation differences across participants
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for residents (p=0.021) during clipping of the
accessory adrenal vein (Figure 3, 4)

Attendings exhibited a broader gaze, dividing
attention between the instrument and surrounding
anatomy, while residents primarily followed the tool
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Figure 3: Heat map of gaze (red indicates increased fixation) by Figure 5: Heat map of gaze for the opening of the peritoneum. Although less of
rocedural step and level of expertise  a difference by group, attendings had higher concentration of gaze on instrument

Figure 1:. Experimental setup using a screen-
based eye tracker
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