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This first-of-its-kind study aims to evaluate the accuracy, credibility, and 
relevance of information generated by six popular AI search engines that 
integrate LLMs as of 2024 for potential use in general surgery. By examining 
these facets, this research seeks to determine the suitability of AI-generated 
information in aiding clinical decisions and educational initiatives within the 
general surgery domain.
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Methods
A selected AI search engine integrating LLMs was tasked with generating 
information on four specific general surgery cases: incarcerated/strangulated 
inguinal hernia, acute appendicitis, acute cholecystitis, and necrotizing soft tissue 
infection (NSTI). Nine physicians in general surgery evaluated the AI-generated 
responses using a 5-point Likert scale across five categories: relevance, 
authority, accuracy, completeness, and accessibility. The relevance scale 
assessed how directly the information addressed clinical scenario aspects; 
authority evaluated the credibility of sources; accuracy measured alignment with 
current clinical guidelines; completeness assessed the level of detail; and 
accessibility was based on paywall restrictions. Each category ranged from 1 
(e.g., "Not relevant" or "Not accurate") to 5 (e.g., "Extremely relevant" or 
"Extremely accurate"). The AI-generated information was re-evaluated after three 
months, with no significant changes in content or quality observed.

The integration of large language models (LLMs) with artificial intelligence (AI) 
search engines is transforming information access and clinical decision-making 
across specialties, including general surgery. These hybrid systems combine 
advanced natural language generation with information retrieval capabilities. 
However, the accuracy, credibility, and relevance of information generated by 
these systems remain under scrutiny, especially in surgical contexts where 
precision and reliability are paramount.

While AI search engines integrating LLMs show promise as supportive 
tools for general surgery, outputs require careful expert review. This study 
highlights both the potential benefits and limitations of AI-generated 
information in surgical practice, underscoring the need for ongoing 
evaluation and model refinement to improve reliability for clinical and even 
potential public use.

Among the six evaluated AI search engines integrating LLMs, Engine 5 
demonstrated the highest relevance (4.76), while Engine 2 scored the lowest 
in authority (1.36). Accuracy was generally high, with Engine 3 leading at 
4.66. Completeness varied, with Engine 3 scoring the highest (4.47) and 
Engine 2 the lowest (3.65). Accessibility scores ranged from 4.56 for Engine 
2 to 3.12 for Engine 5, highlighting variability in user-friendliness and pay-to-
use barriers. These results indicate mixed performance across engines, with 
strengths in relevance and accuracy but variability in authority/credibility and 
accessibility.

AI Search Engine Engine 1 Engine 2 Engine 3 Engine 4 Engine 5 Engine 6

Overall Relevence 4.35 4.2 4.65 5 4.85 4.15

Overall Authority 3.35 1 4.5 3.55 2 2.27

Overall Accuracy 3.8 3.15 4.5 4.3 4.25 3.7

Overall 
Completeness 3.3 2.7 4.25 4.1 4.1 3.1

Overall Accessibility 5 5 3 5 3 5
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