
AI vs The Spinal Surgeons: A Comparative 
Analysis of the Management of 18 Common 
Controversial Spinal Surgery Scenarios

Introduction and Aim
Spinal pathologies are complex and often require the expertise 
of highly trained spinal surgeons for appropriate diagnosis and 
management. With advances in technology, artificial intelligence 
(AI) has been increasingly utilized in the field of spinal surgery, 
including image analysis, surgical planning, and intraoperative 
guidance (Yao J et al. 2020, Veeravagu A et al. 2020). Further, AI 
has also shown promising results in assisting surgeons in 
decision-making and improving surgical outcomes (Alimi M et al. 
2021). Some studies have shown that AI can even outperform 
human clinicians in diagnostic accuracy and decision-making 
(Gulshan V et al. 2016, Esteva A et al. 2017). The use of AI in 
spinal surgery raises questions about its potential to replace or 
supplement the skills and knowledge of human spinal surgeons. 
Large Language Models (LLMs) are a type of AI that have 
significantly advanced in recent times and proven to be 
extremely capable. The aim of this study was to assess the 
capabilities of LLMs to provide definitive treatment plans for 
controversial spinal surgery scenarios and compare the results to 
those of a panel of experienced Consultant Spinal Surgeons.

Methods
54 questions around 18 controversial spinal scenarios were 
devised by the senior author based on literature review. These 
questions were submitted to 3 LLMs: Bing Chat, Google Bard and 
ChatGPT (versions 3.5 and 4), with each of their responses being 
regenerated 5 times per question. The questions were compiled 
into a document and sent to 9 Consultant Spinal Surgeons whom 
between them had 128 years of combined experience (mean 
14.5 years). For reproducibility, the document was sent to the 
Consultants a second time 4 weeks later. The responses were 
compared to assess consistency and reproducibility, and a 
thematic analysis of the AI answers was undertaken.  

Results
Bing Chat refused to answer any of the scenarios, instead 
deferring to a medical professional, and so as a result, was 
excluded from the study. ChatGPT3.5 refused to give a definitive 
answer in 14% of its answers, ChatGPT4 in 29% and Bard in 11%. 
ChatGPT3.5 suggested the user seek medical advice in 60% of its 
answers, ChatGPT4 99% and Bard 45%. The surgeons stated they 
were confident in their answers in 96%. AI answers were 
deemed decisive: ChatGPT3 71%, ChatGPT4 24% and Bard 92%. 
Agreement between the Consultants for each question ranged 
from 22% to 100% (average 66%). Agreement between the AI 
ranged 10% to 100% (average 64%). There was less than 50% 
agreement in 13 of the questions for the surgeons and 17 for the 
AI. For both the surgeons and the AI combined, 5 of the 
questions had < 50% agreement, 18 had > 50% agreement and 
only 2 had 100% agreement. Thematic analysis of the AI answers 
revealed detailed arguments for the proposed options. Themes 
included surgical and conservative management, individualised 
approach, risks and benefits, consideration of severity and 
duration of symptoms, and decision-making processes.

Conclusion
ChatGPT and Bard were able to provide detailed answers to 
many common controversial spinal scenarios, including 
impressive arguments for and against each answer option. 
However, they did not always reach the conclusion of a single 
answer and were less decisive than the Consultants. The 
Consultants’ reasoning behind their answers was concise, with 
the Consultants also agreeing on the management of a greater 
number of scenarios than the AI. Furthermore, many of these 
common controversial scenarios remain definitively unanswered 
by both the AI and the Consultants. At the present time we 
believe that this study demonstrates that AI is not a substitute 
for an experienced Consultant Spinal Surgeon.
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