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Procedure selection in metabolic bariatric surgery is complex

. o geg e . . atien Sl
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e Traditionally undertaken through multidisciplinary
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e | L Ms are increasingly proposed as clinical decision-

support tools

Can an LLMreproduce real-world bariatric procedure
selection at scale?
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To evaluate agreement between LLM-derived procedure selection and real-world bariatric

surgical practice using UK national registry data
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®e¢ 44,828
: .; patients identified

v
. 42,053
v were included in

the primary analysis
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Primary Secondary | ° Cehensk
outcome analyses ¢ Confusion matrix
* Procedure-specific performance
Exact concordance: ] * Subgroup concordance
LLM selection = recorded operation
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Overall agreement was moderate

Chance-adjusted agreement was limited

Overall concordance: 54.6%

Cohen's kappa k =0.185

Raw agreement # replication of clinical decision-making
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LLM vs True Operation (Confusion Matrix)
Counts with row-wise percentages

* SG © RYGB were frequently

0 3
confused DS/SADI o 9%
* OAGB was rarely recognised . .
s %) %) g
. § I 40%
* Systematic rather than 2 o0
random discordance F Rves 1 - 0
(0%) (1%)
24 424
Sleeve RYGB OAGB DS/SADI

LLM Recommendation
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Distribution of true operations and LLM recommendations

LLM recommendations differed >0
systematically from real-world
practice
40
* OAGB: 10.7% actual~> 0.1%
LLM Source
. LLM recommendation
. True operation
 RYGB over-recommended 20
 DS/SADI over-recommended 10 I
0 o —

Sleeve RYGB OAGB DS/SADI
Operation
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Concordance fell with increasing

LLM concordance by subgroup

BMI group Diabetes 0OSA

clinical complexity

60

* Higher concordance: Lower

BMI / lower clinical

complexity :
* Lower concordance: Higher

BMI / higher ASA
 T2DM influenced selection

but did not improve
alignment o A o o o

NCA

Concordance (%)
N
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INTERPRETATION

* 54.6% concordance demonstrates
partial alignment with real-world
practice

* k=0.185indicates limited
agreement beyond chance

* Systematic procedure-specific bias
was evident

 Concordance decreased with
increasing clinical complexity

LLM decision-making appears
simplified compared with real-
world bariatric practice
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0 Real-world decision-making

m Comorbidities u Surgical risk
e.g. diabetes, OSA, e.g. age, BM|,
hypertension frailty, ASA grade

N/
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0 Clinical
*=| complexity Local practice l

e.g. revisional ‘ e.g. surgeon
surgery, previous experience,
operations resources, policies
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versus
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Procedure
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LLM decision-making

Available
+—| pre-operative variables
 —

e.g. age, sex, BMI, comorbidities,
indication, previous surgery

Procedure

Q Real clinical decision-making has multiple dimensions that the LLM/prompt may not capture.
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e Recorded operation used as a proxy for real-world procedure selection

e Recorded operation may differ from the formal MDT recommendation

e Centre-specific preferences and procedural availability were not captured

e Imbalanced procedure prevalence affects interpretation of concordance and K

e [t does not establish whether either the LLM recommendation or the operation performed
was the clinically optimal choice
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 LLMs demonstrate partial alignment with real-world bariatric procedure selection
* Systematic biases and limited chance-adjusted agreement remain

* Performance appears poorer in more clinically complex patients

Decision support — not MDT replacement

Further refinement and prospective validation are required before clinical integration
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