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Introduction " Results Design Implications for Al Gaze Guidance

»\VVisual misperception accounts for up to 97% of surgical errors in | *Responses were coded into primary and subthemes of visual orientation (Fig. 3) and
laparoscopic cholecystectomy preferred Al features (Fig. 4-5)

 Surgical trainees and experts perceive visual cues differently?-; *Visual orientation was layered and dynamic, shaped by expertise
experts prioritize visual comprehension, anatomy recognition, and :*Attendings prioritized critical structures (26.3%) and procedural activity (15.8%)
risk avoidance® * Residents emphasized procedural activity (27.3%) and structure identification (21.2%)

* Technology may be the best way to prevent human perceptual heck for abnormalties
errors’-8

* Al shows high accuracy in structure identification (98%), but
struggles with individual anatomys?

Objective:

 Explore how surgical expertise and imaging condition
influence visual orientation strategies and how Al may best
support these processes

Methods

*71 surgeons (38 attendings, 33
residents) recruited at the Society of
American Gastrointestinal &
Endoscopic Surgeons 2025 Meeting
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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.
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Figure 5: Categorization of Al technology features

Conclusion
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. | . .
and respond to open-ended questions 25% " «Serve a supportive role as a “second pair of eyes,” not a replacement for
. " gm " - I
* Responses analyzed using latent 20% * ldentification & attention | the expert
- = u I ] [ ] ] ] [ ] ] ] [ ]
content analysis (Fig 2.) 15% guidance preferred "« Minimize distractions and reduce additional visual demand
R 14 - I ]
Figure 1:. Experimental setup. 10% across groups (Fig. 4) | +Al for surgery should adapt to level of expertise
Category | Attending | Resident _____ 5% I B * Attendings favored . »Implications for surgical training and Al-based tools
“First, | look at where the instrument “Focusing on the site where the 0% . — decision su pport (1 0. 7%) Oy OO Y OOy SOy
Is...and at moments where there were surgeon is working for o ’ | Refe ren ces
Response pauses...scan the surroundings to example...at the dissection place” &\OQ &\QQ QO(& &\OQ Q& ’b& ,.&\QQ Q\QQO feedback (1 4.4 A)) |
orient myse |f . tO |00k at anyth | ng that (S 5 4) . (:b Q Q 00 .\O 80 {b Q . . Ly : 16i\(Vay LW, Stewart L, Gantert W, et al. Causes and prevention of laparoscopic bile duct injuries: analysis of 252 cases from a human factors and cognitive psychology perspective. Ann Surg. 2003;237(4):460-469.
iS un usual . ” (852) Q.\s}\\ ?:{S'@ Q")\) 0’&\,\/ 60(55& <<Q/Q/ \,SQO \@fb ¢ ReS I d e ntS p rl O rltlzed : gc SSPL%Q\nghgkﬁ«(Oz&)::gGSGS? a?zﬁggkﬁ:g T%gether # Seeing the Same Thing: Understand/ing Surgeons’ Visual Needs During Intra-operative Coordination and Instruction. In: Proceedings of the 2024 CHI Conference on Human Factors in
. . . . . . . omputing Systems. CHI 24. Association for Computing Machinery; 2024:1-12. doi:10.1145/3613904.364 1929
6Q/ Q é\o A\% <</ ()\ . QQO h I h | I htl n / VI S u al IZ atl O n : 3. Gc?odwin C. Professional vision. American Anthropologist. 1994;96(3):606—63_3. doi:10.1525/aa.1994.96.3.02a00100 | . _ . |
PI’OCG dural ACthl ty PrOCG dural ACthl ty N Q\&@ QQ/(J\ . Qéé Q\(J %QQ\ g (9 g : i.sg/loecri1z’ca|tsiOI;|1I\;I(;rCct;oerILr::)I:J ﬁngmiﬂfﬁzsg;ée;r%ng ‘;«; zs.e:oti?;eot‘);)&yé/;g%%;g;;g ér;s;?r)léc?uonal practices in laparoscopic surgical procedures. In: Proceedings of the SIGCHI Conference on Human Factors in Computing Systems. CHI *14.
m Gaze Shifti ng . \0’0 ’5&\0 Q\ ( 1 4 ] 5 /0 ) : 2423/\A/rllsc;)c:I:AOI:AO%(;;EB%‘\:ESXB?OS_OQBSrzﬁer 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-
M Estab| |Sh Spat|a| Orientation \Q\\QO Q\(J 1 ©. SreenLC'\)/lA,DLin.J,I gzgg_:_nls R, I:?';\Sulliv?nSPfS, grL:alng E. Expertisl\j ir_perc_epticl)jn duringéo%otip surggré(ExP?RhtS')A:\ Wgat we see gndfwhat we salyj/. The Amen;:g.rli Jgurna:/ Qf SLIIDrggry. 2%2?;224(3):908-92\3. dé)i:10.;8;8‘{j2.ar2nj1sg:rag.223022.05.006
Check for Abnormalities °\Q0 0 : Zjéi; ;L(Jﬂow;sLeilgoooéogoeorgow,?g’; al. Safe Cholecystectomy Multi-society Practice Guideline and State of the Art Consensus Conference on Prevention of Bile Duct Injury During Cholecystectomy. Ann Surg. ;272(1):3-23.
] \2\ (Q | 8. Corallino D, Balla A, Coletta D, et al. Systematic review on the use of artificial intelligence to identify anatomical structures during laparoscopic cholecystectomy: a tool towards the future. Langenbecks Arch Surg. 2025;410(1):1-16.
Figure 2: Coding of responses by primary and subthemes. Figure 4: Piot of identified feat (Jo(0 : doi:10.1007/500423-025-03651-6
. Ol OT 1dentiriea teatures.

o o Department of Industrial & Systems Engineerin
-(é University at Buffalo The State University of New York P y 9 9

tiquinn@buffalo.edu




	Slide 1

