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•71 surgeons (38 attendings, 33 

residents) recruited at the Society of 

American Gastrointestinal & 

Endoscopic Surgeons 2025 Meeting

•Task: View laparoscopic 

cholecystectomy video clips (Fig. 1) 

and respond to open-ended questions

•Responses analyzed using latent 

content analysis (Fig 2.)

•Visual misperception accounts for up to 97% of surgical errors in 

laparoscopic cholecystectomy1 

•Surgical trainees and experts perceive visual cues differently2-5; 

experts prioritize visual comprehension, anatomy recognition, and 

risk avoidance6 

•Technology may be the best way to prevent human perceptual 

errors7,8 

•AI shows high accuracy in structure identification (98%), but 

struggles with individual anatomy8 

Objective: 

•Explore how surgical expertise and imaging condition 

influence visual orientation strategies and how AI may best 

support these processes
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Results

Figure 1:. Experimental setup.

Figure 3: Visal orientation strategies theme map. Colors correspond to thematic groupings identified 

through patterns of co-occurrence. Lines connecting the themes represent commonly observed groupings.

Figure 4: Plot of identified features.
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Category Attending Resident

Response

“First, I look at where the instrument 

is…and at moments where there were 

pauses…scan the surroundings to 

orient myself…to look at anything that 

is unusual…” (S52)

“Focusing on the site where the 

surgeon is working for 

example…at the dissection place” 

(S54)

Primary Theme Procedural Activity Procedural Activity

Subtheme 1 Gaze Shifting

Subtheme 2 Establish Spatial Orientation

Subtheme 3 Check for Abnormalities
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Attending Resident

Supervisory role, second opinion, generating 
best practices, guiding gaze pointsGuidance 

Confirm anatomy, mapping structures, on-
screen feedback, patient imaging overlay, 
visualize big picture

Visualization

Voice command, ability to turn on/off, on-
demand activationUser Control

Gaze recording, differentiate trainee versus 
teacher perspectives, marker of user’s 
attention

Educational

Injury prevention, support for traineesSafety 

Invisible, ambient, analogous to blind spot 
monitor in car, adjunct modeDesign

•Responses were coded into primary and subthemes of visual orientation (Fig. 3) and 

preferred AI features (Fig. 4-5)

•Visual orientation was layered and dynamic, shaped by expertise

•Attendings prioritized critical structures (26.3%) and procedural activity (15.8%)

•Residents emphasized procedural activity (27.3%) and structure identification (21.2%)

• Positive toward AI: Attendings (92%), Residents (82%)

Design Considerations:

•Serve a supportive role as a “second pair of eyes,” not a replacement for 

the expert

•Minimize distractions and reduce additional visual demand

•AI for surgery should adapt to level of expertise

• Implications for surgical training and AI-based tools

Figure 2: Coding of responses by primary and subthemes. 

Figure 5: Categorization of AI technology features 

• Identification & attention 

guidance preferred 

across groups (Fig. 4)

• Attendings favored 

decision support (16.7%), 

feedback (14.4%)

• Residents prioritized 

highlighting/ visualization 

(14.5%)

Desired AI Features by Level of Expertise  

Design Implications for AI Gaze Guidance

Visual Orientation Strategy Types
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