Human vs. Artificial Intelligence: Analyzing CPT Coding Accuracy In Vascular Surgeries
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Background

« Accurate Current Procedural Terminology (CPT) coding is critical for
financial stability, legal compliance, and patient care in the U.S.
healthcare system. Errors in CPT coding can lead to claim denials,
revenue loss, audits, and administrative inefficiencies. Misclassification
can also impact patient care by disrupting treatment records and
iInsurance coverage.

« Manual CPT coding remains error-prone, with misclassification rates
ranging from 20% to 50% 4, increasing the burden on human coders.
Artificial intelligence (Al), particularly large language models (LLMs)
like ChatGPT-4 and Perplexity Pro, has emerged as a potential tool for
Improving coding accuracy and efficiency. However, in these broad use
LLMS, challenges remain including over-coding, under-coding and
misclassification.

* Objective: This study evaluates the performance of ChatGPT-4 and
Perplexity Pro in matching CPT codes from vascular surgery cases at
Tufts Medical Center, comparing their accuracy to the finance
department’'s CPT coding, which serves as the reference standard for

this project.

Study Design & Data
Compared ChatGPT-4 and Perplexity Al for CPT coding accuracy.
Analyzed 120 vascular surgery cases from April 2024.
Finance department CPT codes used as the reference standard.
- Evaluation Criteria
Al-generated codes classified as Exact Match, Partial Match, or No Match.
Two input formats: Full operative notes & brief summaries.
- Statistical Analysis
Used SPSS v29 for Crosstabs & Cohen’s Kappa to assess Al agreement.
Calculated match rates, partial matches, and non-matches for each Al system.
- Ethical Compliance

Used de-identified patient data; adhered to privacy standards.

*Accuracy Variation:
*ChatGPT over-reported CPT codes.
*Perplexity Al under-reported in full-note cases but over-reported in brief notes.
*Full Operative Notes Performance:
*CPT-Level Accuracy:
*ChatGPT: 45.2%
*Perplexity Al: 43.7%
*Case-Level Accuracy:
*ChatGPT: 29.2% exact match, 49.2% partial match, 21.6% no match.
*Perplexity Al: 39.2% exact match, 33.3% partial match, 27.5% no match.
*Brief Summaries Performance:
*CPT-Level Accuracy:
*ChatGPT: 64.75% (43% increase).
*Perplexity Al: 60.2% (38% increase).
*Case-Level Accuracy:
*ChatGPT: 51.6% exact match (77% increase).
*Perplexity Al: 37.5% exact match (4% decrease).
*Agreement Analysis (Cohen’s Kappa):
*CPT-Level Agreement:
*ChatGPT (brief note) vs. Finance: k = 0.45 (highest agreement).
*Perplexity Al (brief note) vs. Finance: k = 0.39.
*Case-Level Agreement:
*ChatGPT (brief note) vs. Finance: k = 0.341.
*Perplexity Al (brief note) vs. Finance: k = 0.273.

*Key Findings:

 Brief summaries improved accuracy and agreement for both Al models.
« ChatGPT had the highest agreement with the finance department’s
codes.

» Overall agreement remained fair to moderate, emphasizing the need for
human oversight in Al-assisted CPT coding.

Table 1. Comparison of Al models vs. finance department for CPT code accuracy

Cases Matched (out of 120)
CPT codes Matched (out

of 261) Exact Match Partial Match ~ No Match

Match Type

ChatGPT and Finance Department

ﬁ 118 (45.2%) 35 (29.2%) 59 (49.2%) 26 (21.6%)
c
o
= Perplexity Al and Finance Department
o 114 (43.7%) 47 (39.2%) 40 (33.3%) 33 (27.5%)
a
o
E Both Al Models and Finance Department
88 (33.7%) 29 (24.2%) 33 (27.5%) 20 (16.7%)
i ChatGPT and Finance Department
"é 169 (64.75%) 62 (51.6%) 41 (34.2%) 17 (14.2%)
o
e
E Perplexity Al and Finance Department
g 157 (60.2%) 45 (37.5%) 58 (48.3%) 17 (14.2%)
-
2
0

Both Al Models and Finance Department 127 (48.65%) 41 (34.2%) 34 (28.3%) 6 (5%)
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Conclusions

» This study demonstrates the potential and limitations of Al-assisted CPT coding in

vascular surgery. Both ChatGPT-4 and Perplexity Pro performed better with
structured, concise documentation, with ChatGPT showing greater accuracy.
However, issues like overreporting, underreporting, and misclassification continue to
highlight the need for human oversight. Given that 80% of medical bills contain
errors, costing $210 billion annually!?, and hospitals spend $19.7 billion contesting
15% of denied claims!!, Al has the potential to enhance billing accuracy and reduce
administrative burdens. Additionally, another survey showed nearly 45% of insured
adults receive unexpected bills, 17% experience coverage denials, and 47% report
worsening health due to billing issues!?. Standardizing documentation could
improve Al performance in billing efficiency, reduce financial losses, and minimize

legal risks, but further research is needed to optimize its implementation and

reliability in medical coding.
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