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INTRODUCTION: Current Procedural Terminology (CPT) codes are critical for accurate billing and documentation in
orthopaedic surgery, yet coding can be complex and costly. Large language models (LLMs), which utilize artificial
intelligence (Al) to produce human-like responses to written text, have shown promise in automating CPT coding.
However, the current orthopaedic literature has not evaluated LLM coding using only procedure names, nor has it
compared LLM coding performance across subspecialties. This study evaluates the coding accuracy and reliability of a
LLM when prompted and iteratively trained with the names of common orthopaedic procedures from the subspecialties of
sports, foot and ankle, and hand.

METHODS: Ten orthopaedic procedures and the corresponding CPT codes were selected for the subspecialties of
sports, foot and ankle, and hand. An institutional, Health Insurance Portability and Accountability Act (HIPAA)-compliant,
ChatGPT-40-based LLM was prompted to generate the appropriate CPT code based on a procedure name. Three trials in
independent sessions were performed for each procedure. Outputs were categorized as “correct” (provided only the target
code), “partially correct” (provided the target code and at least one other code), or “incorrect” (failed to provide the target
code). These categories were assigned point values of 1, 0.5, and 0, respectively. Model performance was assessed as a
percentage of the maximum possible score. An iterative prompting approach was employed for incorrect responses, after
which the scoring process was repeated. Model performance was compared across subspecialties before and after
iterative prompting. A post hoc trial was performed for one procedure that had consistently generated incorrect CPT
codes.

RESULTS:

Ninety trials for 30 procedures were performed. The LLM generated the correct CPT code in 86.7% of trials, a partially
correct CPT code in 4.4% of trials, and an incorrect CPT code in 8.9% of trials, corresponding to an overall model
performance of 88.9%. The LLM consistently produced the correct CPT code for 22 procedures and an incorrect code for
one procedure (“Open Reduction and Internal Fixation (ORIF) of intra-articular distal radius fracture”). lterative prompting
was performed for the eight trials that initially produced incorrect responses, after which model performance improved to
93.9%. LLM performance varied between the subspecialties before and after iterative prompting (p=0.018; p=0.012), with
significantly lower scores for hand compared to sports procedures (p=0.019; p=0.017) and a trend towards worse
performance for hand compared to foot and ankle procedures (p=0.055; p=0.075). The LLM had the most difficulty
distinguishing between closely related CPT codes, particularly within the hand subspecialty. Preliminary and iterative trials
for “ORIF of intra-articular distal radius fracture” failed to generate the target CPT code, instead providing a code
corresponding to a different number of fracture fragments. A post hoc trial specifying the number of fragments and stating
the LLM’s error successfully generated the target code.

DISCUSSION AND CONCLUSION: The present study demonstrates the accuracy and reliability of a LLM in generating
CPT codes based on procedure names for common orthopaedic operations across multiple subspecialties. Further
prompt refinement is needed to optimize model performance for complex and closely related procedures. However, our
findings suggest the potential for LLMs to function as an effective to orthopaedic  coding.
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