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Background: Unicompartmental knee replacements (UKRs) have become an increasingly
attractive option for end-stage single-compartment knee osteoarthritis (OA). However,
there remains controversy in patient selection. Natural language processing (NLP) is a form
of artificial intelligence (Al). We aimed to determine whether general-purpose open-source
natural language programs can make decisions regarding a patient’s suitability for a total
knee replacement (TKR) or a UKR and how confident Al NLP programs are in surgical deci-
sion making.

Methods: We conducted a case-based cohort study using data from a separate study, where
participants (73 surgeons and Al NLP programs) were presented with 32 fictitious clinical
case scenarios that simulated patients with predominantly medial knee OA who would
require surgery.

Using the overall UKR/TKR judgments of the 73 experienced knee surgeons as the gold
standard reference, we calculated the sensitivity, specificity, and positive predictive value
of Al NLP programs to identify whether a patient should undergo UKR.

Results: There was disagreement between the surgeons and ChatGPT in only five scenarios
(15.6%). With the 73 surgeons’ decision as the gold standard, the sensitivity of ChatGPT in
determining whether a patient should undergo UKR was 0.91 (95% confidence interval (CI):
0.71 to 0.98). The positive predictive value for ChatGPT was 0.87 (95% CI: 0.72 to 0.94).
ChatGPT was more confident in its UKR decision making (surgeon mean confidence = 1.7,
ChatGPT mean confidence = 2.4).
Conclusions: It has been demonstrated that ChatGPT can make surgical decisions, and
exceeded the confidence of experienced knee surgeons with substantial inter-rater agree-
ment when deciding whether a patient was most appropriate for a UKR.
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1. Introduction

Knee osteoarthritis (OA) affects an estimated 250 million individuals worldwide and is a leading cause of disability [1]. In
2019, OA was accountable for 18.9 million global years lived with disability (YLD), with knee OA responsible for 60.9%
according to the Global Burden of Disease Study 2019 [2]. Despite optimal lifestyle modifications, analgesia, and conservative
therapy, knee OA is progressive, and patients may eventually require joint replacement surgery. In the UK, the National Joint
Registry of England and Wales (NJR) recorded 198,504 primary total knee replacements (TKRs) and 30,976 unicompartmen-
tal knee replacements (UKRs) from the 1 January 2020 to 31December 2022 and this is expected to increase [3].

National Institute of Clinical Excellence (NICE) have recommended UKR as a bone and ligament-sparing alternative to TKR
[4,5], with a number of advantages: shorter operative time, faster recovery with shorter hospital stays and improved gait [6-
8]. When using an implant with good survivorship and long-term follow up, UKR has a similar implant survival rate to TKR
and has been shown to be more cost-effective [6,9].

However, there remains controversy in patient selection [4]. Since the description of the original indications by Kozinn
and Scott (isolated medial or lateral compartment OA, age less than 60 years, weight less than 82 kg), various authors have
proposed widening these indications, with excellent patient outcomes [10-13]. With these expanded indications, 47% of
patients eligible for a TKR may be candidates for a UKR [14]. However, the procedure still only accounts for approximately
10% of all TKRs performed in the major joint registries [15-17]. This suggests that some orthopaedic surgeons, who would
not be considered high-caseload unicompartmental knee surgeons (>20% practice UKA or >10 UKA/year [18]), may not be
able to identify suitable patients. The decision is not without consequence; it has significant implications for both healthcare
costs and patient outcomes. [6,9,19].

In the 1950 s, English mathematician and computer science pioneer Alan Turing posed the question, “can machines
think?” in his paper “Computing machinery and intelligence” [20]. However, not even Turing could have predicted the extent
to which artificial intelligence (Al) and natural language processing (NLP) has revolutionised the digital healthcare landscape
in the last decade.

Since the landmark study by Vaswani et al., which introduced the transformer architecture for sequence-to-sequence
modelling in NLP, there has been an expansion of the role of NLP in healthcare outcomes and orthopaedics [21,22]. NLP
has been used to extract outcome data from unstructured electronic health record (EHR) data and to classify radiology
reports in orthopaedic trauma for the presence of injuries [22,23]. Recently, there has been increased interest in open access
NLP models with the release of ChatGPT (OpenAl, CA, USA) on 30 November 2022 [24]. With more than 1 million users in the
first week of ChatGPT, open-access NLP models are predicted to revolutionise many industries, including healthcare [25].

In this study, we aimed to determine whether a general-purpose ‘untrained’ open-source natural language program can
make decisions regarding a patient’s suitability for a TKR or a UKR against the current standard ‘experienced knee surgeon’.
Furthermore, we will compare the degree of confidence that Al NLP assigned to its decisions with the confidence reported by
experienced knee surgeons.

2. Materials and methods
2.1. Study design

To measure agreement between open-source general-purpose NLP programs (ChatGPT Model 3.5, Microsoft Bing, and
Google Gemini) and experienced knee surgeons in determining whether a patient should receive a UKR or TKR, we re-
analysed data from a separate, ongoing study of surgical decision making conducted by some of the authors (M.N., O.K,,
0.M., M.V,, CH,, ]J.C.) - ‘the parent study’, which has completed recruitment. The ‘parent study’ utilised a case-based
approach, where knee surgeons were presented with a series of hypothetical clinical case scenarios and were then asked
to make treatment recommendations and to provide a confidence rating for the decision. We compared the responses of
the study’s participants (surgeons) with the NLP programs on the same case scenarios.

2.2. Knee surgeon cohort

The parent study recruited practicing UK-based knee consultants or knee fellowship-trained surgeons who had experi-
ence in performing both TKR and UKR procedures. Participants were recruited via an e-mail distributed to members of
the British Association for Surgery of the Knee (BASK) to ensure that only orthopaedic surgeons with a special interest in
knee surgery participated. From the parent study data, we sampled the data from 73 knee surgeons who were experienced
in both TKR and UKR procedures from the UK. They all met the criteria for a medium/high caseload UKR (>10 per year) [18].

2.3. Open-Source NLP programs
We trialled three commonly used open-source general-purpose NLP programs: ChatGPT model 3.5, Microsoft Bing, Goo-

gle Gemini. ChatGPT is an general-purpose open-source NLP model, which employs a variant of the transformer architecture
introduced by Vaswani et al. called the Generative Pre-trained Transformer (GPT) [21,26]. The transformer model is a neural
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network architecture that utilises self-attention mechanisms to process input sequences [26]. Self-attention allows the
model to consider how each word relates to others in the sentence [26].

2.4. Clinical case scenarios

Thirty-two unique and fictitious clinical case scenarios were created for the ‘parent study’, aiming to simulate patients
with knee OA who would potentially require surgery. The scenarios were designed to resemble patients seen in clinical prac-
tice by an orthopaedic knee surgeon. Each scenario comprised subject demographics, medical history, physical examination
findings, and radiographic images. The following patient characteristics were held constant across scenarios: history findings
(activity demand, no preference between UKR and TKR, no history of rheumatoid inflammatory disease), examination find-
ings (normal medial and laral collateral ligaments, normal range of movement), radiographic findings (extent of wear patch
on anteroposterior and Rosenberg views showing Ahlback grade IlI-IV medial tibiofemoral joint, equivalent to Kellgren-
Lawrence grade 3-4, no loss of space in the lateral tibiofemoral compartment, no further information can be determined
from skyline views), and MRI findings (intact posterior cruciate ligament, severe chondral damage on the medial femoral
condyle and medial tibial plateau, mild cartilage fibrillation on the lateral femoral condyle and medial patellar facet).

The following variables were manipulated in each scenario: age, body mass index (BMI), location of pain, American Soci-
ety of Anesthesiologists (ASA) grade, and anterior cruciate ligament (ACL) status. These variables were selected for manip-
ulation as they are significant factors in the decision-making process for surgeons when choosing between UKR and TKR, as
identified in the literature [27-41]. Figue 1 illustrates an example scenario provided to the surgeons.

Figure 1. Scenario provided to the surgeon cohort. Patient Y (aged 48 years, body mass index 19 kg/m?) presents with generalised knee pain. Their ASA
Physical Classification Score is 3 (severe systemic disease). On examination, anterior cruciate ligament is abnormal.
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2.5. Procedure

Each surgeon was presented with 32 clinical scenarios in two different sessions (example Figure 1) in a random order via
an online survey hosted by Qualtrics™ (SAP, UT, USA);. At the end of each scenario, surgeons were asked: “Which surgery
would you recommend for this patient?”, responding on an 11-point scale (range —5 to +5), with —5 = “definitely TKR” to +5
= “definitely medial UKR”, and 0 = “undecided”.

To evaluate the decision making and confidence of open-source NLP programs (ChatGPT model 3.5, Google Gemini,
Microsoft Bing) compared with the human surgeons (the ground truth), in the same 32 fictitious scenarios, these scenarios
were input into the open-source NLP programs.

As with the surgeons, each NLP open-source program was asked: “In this scenario, would you recommend Total Knee
Replacement or Unicompartmental Knee Replacement, and with what degree of confidence on an 11-point scale, with —5 repre-
senting 'Definitely TKR,” +5 representing 'Definitely UKR,” and 0 representing 'Undecided’?”. An example ChatGPT scenario and
response can be seen in Figure 2.

After trialling, two of the three open-source NLP programs (Google Gemini and Bing) were consistently unable to provide
a recommendation between a UKR and TKR for each scenario. Similarly, in the scenarios where the recommendation was
provided, the confidence rating was not provided, making it challenging to compare the results with the orthopaedic knee
surgeon results. Microsoft Bing was not able to provide either a recommendation or a confidence rating in any of the 32 sce-
narios. Google Gemini was able to provide a recommendation in decision and confidence rating in three of the 32 scenarios
only. Hence, only ChatGPT (model 3.5) was used for the following study.

The scenarios were input into ChatGPT three times by two members of the study group (0.M. and K.P.) on different days,
yielding six ChatGPT ‘runs’/trials per scenario. ChatGPT data collection was conducted without prior knowledge of the sur-
geon cohort results and recorded separately. ChatGPT cannot process radiographic images and thus the radiographic report,
determined via consensus of two FRCR (Fellowship of Royal College of Radiology Examination) qualified radiologists, was
used.

2.6. Statistical analysis

Confidence ratings (—5 = “Definitely TKR” and +5 = “Definitely UKR”) were averaged per scenario, for the surgeon cohort
and the ChatGPT cohort, and used to determine each cohort’s overall decision per scenario (UKR if >0, TKR if <0, undecided if
0). Sensitivity, specificity, and the positive predictive value of ChatGPT to accurately predict surgeons’ decisions to perform
UKR were calculated using a two by two contingency table, together with 95% confidence intervals (Cls). Cohen’s Kappa cor-
relation coefficient was used to assess agreement in these per-scenario decisions. For the mean confidence ratings of the
treatment decision, differences were compared using an independent t-test, whilst a two-way mixed effects average raters

n "please choose between a Total knee replacement and a Unicompartmental knee 4
replacement and then how confident you are in the decision using a 11 point scale(-5
to +5) with -5 being definitely confident in a Total Knee Replacement, 0 being
undecided and +5 being definitely confident in Unicompartmental knee replacement
for: a 47 year old patient with isolated grade 4 kellgren Lawrence medial
compartmental osteoarthritis, and generalised knee pain, BMI 26 and an ACL intact
knee if the patient is highly active and has no preference, and the Posterior Cruciate
Ligaments are intact and the medial collateral and lateral collateral knee ligaments are
intact and there is a normal range of movement. The patient does not have a history of
rheumatoid arthritis and has a ASA Physical activity classification of 1. Extent of wear
patch on AP and Rosenberg view show Ahlback grade IlI-1V on the medial Tibiofemoral
joint and no loss of space on the lateral side. Skyline radiographs showed no further
important information. MRl showed PCL intact, severe chondral damage on medial
femoral condyle and medial tibial plateau, and mild cartilage fibrillation on the lateral
femoral condyle and medial patellar facet. The patient has no preference between a
Total Knee Replacement and a Unicompartmental Knee Replacement but the patient
wishes to remain active"

Figure 2. (a) Example scenario provided to the ChatGPT. (b) Answer provided by ChatGPT for scenario question in (a).
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Based on the provided information, | would recommend a Unicompartmental knee G &P
replacement for this patient, and | am highly confident in this decision, with a score of

+5 on the 11-point scale.

The reason for this recommendation is that the patient has isolated grade 4 Kellgren
Lawrence medial compartmental osteoarthritis, indicating severe damage in that
compartment of the knee joint, but little involvement of the lateral compartment. In
addition, the extent of wear patch on AP and Rosenberg view shows Ahlback grade IllI-
IV only on the medial Tibiofemoral joint and no loss of space on the lateral side. This
suggests that the damage is largely confined to the medial compartment, which would

make a Unicompartmental knee replacement a good option.

Given that the patient is highly active and wishes to remain so, a Unicompartmental
knee replacement would be preferable to a Total Knee Replacement because it allows
for a quicker recovery time and more natural range of motion, which would facilitate a
return to the patient's desired level of activity. In addition, a Unicompartmental knee
replacement has a lower risk of complications and a longer lifespan than a Total Knee
Replacement, which would be beneficial for a younger patient like this one.

However, there are some factors that suggest a Total Knee Replacement may be a
better choice. The patient's BMI of 26 is within the normal range, but is still a risk
factor for complications. In addition, the patient has generalised knee pain, which
could indicate that there is more widespread damage to the joint than is evident from
the imaging studies. Finally, the patient has no preference between the two
procedures, which could be interpreted as an indication that the patient is not

particularly invested in the decision and would be willing to accept either option.

Overall, | am highly confident in the recommendation of a Unicompartmental knee

replacement for this patient, with a score of +5 on the 11-point scale.

< Regenerate response

Fig. 2 (continued)

intra-class correlation coefficient (ICC) was used to assess agreement between the two groups (surgeons vs. Al). The Kappa
Fleiss test was also calculated to determine inter-rater reliability for the surgeon group as a cohort and the inter-rater reli-
ability of the Al cohort. All analysis was performed using R statistical software v10 [42].

2.7. Ethics

Ethical approval was granted by Imperial College Research and Ethics Committee (ICREC number 211C7201).
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3. Results
3.1. Sensitivity and specificity of ChatGPT

ChatGPT responses were compared with the surgeon’s responses (reference standard), the sensitivity for ChatGPT in
determining whether a patient should undergo UKR was 0.91 (95% CI: 0.71 to 0.98) and the specificity was 0.70 (95% CI:
0.39 to 0.93). The accuracy was 0.84 (95% CI: 0.67 to 0.94). The positive predictive value for ChatGPT was 0.87 (95% CI:
0.72 to 0.94).

3.2. UKR vs. TKR

Table 1 shows the number and proportion of times that TKR, UKR, and ‘undecided’ were chosen per scenario.

There was disagreement between the knee surgeon cohort and ChatGPT group in five scenarios (15.6%) (Table 1). There
was disagreement between the moderate volume surgeons (10-29 UKRs per year) and high-volume surgeons (>30 UKRs per
year) in four cases (12.5%). Overall, the surgeon cohort indicated that UKR was most appropriate in 22 scenarios (69%). Sim-
ilarly, ChatGPT suggested UKR in 23 scenarios (72%). As a cohort, neither the surgeon group nor ChatGPT responses were
“undecided” in the 32 scenarios. The Kappa Fleiss statistic was 0.16 (P<0.05) for the surgeon cohort, indicating low agree-
ment among the surgeons’ decisions. The Kappa Fleiss statistic for the Al cohort was 0.49 indicating moderate agreement
among the Al response.

The surgeon cohort and ChatGPT showed significant agreement in their TKR/UKR decisions (Table 1 and Figure 3). The
Cohen’s kappa coefficient was 0.63 (95% CI: 0.31 to 0.83) for determining ‘UKR’ or ‘TKR’ indicating substantial agreement
between the Al group and the surgeon group [43].

3.3. Confidence in decision making

Figure 3 presents the mean confidence and 95% confidence interval for each scenario for surgeon cohort vs. ChatGPT.
ChatGPT was more confident when deciding on UKR (ChatGPT mean confidence = 2.4 vs. surgeon cohort mean confi-
dence = 1.7). ChatGPT was also more confident when deciding on TKR (ChatGPT mean confidence = —2.0 vs. surgeon cohort
mean confidence = —1.1).

The per-scenario mean difference and independent samples t-test result is shown in Table 1.

There was significant intra-rater correlation between the two cohorts for the 32 scenarios with average raters’ intra-rater
correlation coefficient of 0.66 (95% CI: 0.31 to 0.83, P<0.05).

4. Discussion

To our knowledge, this is the first study to investigate the ability of an untrained (non-task-specific) Al algorithm to make
a therapeutic decision against the medical gold standard. In addition, this is the only study that compared the confidence of
an Al model in its decision making with the confidence of human medical practitioners.

Beard et al. investigated the decision making of four surgeons in selecting TKR or UKR in 140 patients with end-stage
medial knee OA [44]. Beard et al. found a variation in decision making of up to 59% for four surgeons in deciding between
UKR and TKR [44]. In our study, there was an agreement of 84.4% in the 32 scenarios between the surgeon and the Al cohort.

From the three open-source general-purpose NLP programs (ChatGPT, Microsoft Bing, Google Gemini), only ChatGPT was
able to provide a decision between UKR and TKR and provide a confidence rating. Overall, ChatGPT was more confident in its
UKR decision making than the knee surgeon cohort (surgeon mean confidence in UKR=1.7 v.s ChatGPT mean confidence in
UKR=2.4). Clinician overconfidence bias is a recognised phenomenon, in which clinicians overestimate the accuracy of their
clinical judgements [45]. Importantly, high confidence in an judgement can override diagnostic support and determine both
the process and outcome of the clinical diagnostic process, leading to more biased evaluations [46]. For example, in knee
surgery, a TKR surgeon may have a fixed opinion towards performing a TKR. In this study, ChatGPT appeared to be more con-
fident than the knee surgeon cohort suggesting that Al may be at an even higher risk of overconfidence bias, and clearly
needs to be examined in more detail before deploying these algorithms in clinical practice.

This study is not without limitations. We compared 73 knee surgeons’ responses with only six responses by ChatGPT.
Similarly, ChatGPT model 3.5 cannot process radiographic images and hence we relied on the radiograph report that was
determined via consensus of two FRCR (Fellowship of Royal College of Radiology Examination) qualified radiologists, and
the accuracy of this report may be a key factor in the observed results. Each surgeon reviewed each scenario once, hence
we were unable to calculate the intra-rater repeatability. Similarly, we only looked at a few variables that contributed to
the decision making (BMI, location of knee pain, ASA score, ACL status), while keeping other important factors such as
the limb alignment, physical examination, radiographic outcomes constant. Hence, these fictional cases are not fully repre-
sentative of real-life cases requiring complex decision making.

With the availability of an open-source NLP such as ChatGPT, patients can ask and receive a medical decision for their
symptoms and more importantly, we have shown that ChatGPT can also provide a confidence rating for its decision, simu-
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Table 1
Results of 73 surgeons and the six ChatGPT responses, confidence scores and overall decision for each scenario.

Numberof | Numberof | Proportion | Proportion | Numberof | Numberof | Proportion | Proportion | Numberof | Numberof | Proportion | Proportion Surgeon Al mean Difference Overall OverallAl | Agreement
surgeons times Al of surgeons of Al surgeons times Al of surgeons of Al surgeons times Al of surgeons of Al mean confidence in surgeon decision between
choosing. chose TKR choosing choosing choosing. chose UKR choosing choosing choosing. chose choosing choosing. confidence confidence decision the two

TKR TKR (%) TKR (%) UKR UKR (%) UKR (%) undecided | undecided | undecided | undecided ®) cohorts.
(%) (%)
Scenario 5 0 0 63 6 100 5 0 0 34 3.0 0.4 UKR UKR Yes
1 7 86 7 (P=0.70)
Scenario 8 0 0 62 6 100 3 0 0 32 3.0 03 UKR UKR Yes
2 11 85 4 (P=0.83)
Scenario 33 0 0 34 6 100 3 0 0 0.1 2.8 27 UKR UKR Yes
3 25 47 8 (P=0.06)
Scenario 39 6 100 33 0 0 2 0 0 0.1 -3.0 29 TKR TKR Yes
4 53 45 1 (P=0.07)
Scenario 1 0 0 65 6 100 - 0 0 35 33 0.2 UKR UKR Yes
5 1 89 10 (P=0.82)
Scenario 6 0 0 63 6 100 a 0 0 34 3.0 04 UKR UKR Yes
3 8 86 5 (P=0.71)
Scenario 3 0 0 65 4 67 5 2 33 33 20 13 UKR UKR Yes
7 4 89 7 (P=0.15)
Scenario 35 1 17 36 0 0 2 5 83 0.2 05 03 TKR TKR Yes
8 48 49 3 (P=0.92)
Scenario 31 0 0 39 3 50 g 3 50 0.5 15 1.0 UKR UKR Yes
9 42 53 4 (P=0.52)
Scenario 16 6 100 56 0 0 2 0 0 26 33 5.9 UKR TKR No*
10 22 77 1 (P<0.05)
Scenario 12 2 33 58 4 67 3 0 0 23 18 0.48 UKR UKR Yes
1 16 79 4 (P=0.71)
Scenario 14 0 0 58 4 67 2 2 33 2.4 20 0.4 UKR UKR Yes
12 19 79 1 (P=0.74)
Scenario 10 0 0 60 6 100 3 0 0 238 3.0 0.2 UKR UKR Yes
13 14 82 4 (P=0.87)
Scenario 42 1 17 28 4 67 g 1 17 0.8 17 24 TKR UKR No*
14 58 38 4 (P=0.15)
Scenario 36 0 0 28 6 100 9 0 0 0.6 3.0 36 TKR UKR No*
15 49 38 12 (P<0.05)
Scenario 5 0 0 62 4 67 A 2 33 33 20 13 UKR UKR Yes
16 7 85 8 (P=0.18)
Scenario 27 0 0 38 6 100 A 0 0 0.5 4.0 35 UKR UKR Yes
17 37 52 11 (P<0.05)
Scenario 31 0 0 a1 6 100 2 0 0 05 4.0 35 UKR UKR Yes
18 42 56 1 (P<0.05)
Scenario 18 0 0 6 4 67 g 2 33 15 2.0 0.5 UKR UKR Yes
19 25 63 12 (P=0.7)
Scenario 33 2 33 39 0 0 2 4 67 03 -1.0 13 UKR TKR No*
20 45 53 1 (P=0.43)
Scenario 47 6 100 22 0 0 a 0 0 -15 -3.0 15 TKR TKR Yes
21 64 30 5 (P=0.32)
Scenario 50 6 100 21 0 0 2 0 0 18 33 15 TKR TKR Yes
2 68 29 3 (P=0.31)
Scenario 30 0 0 37 4 67 5 2 33 0.6 20 14 UKR UKR Yes
23 5 51 8 (P=0.33)
Scenario 30 0 0 41 6 100 2 0 0 04 3.0 26 UKR UKR Yes
24 5 56 3 (P=0.10)
Scenario 22 0 0 39 3 50 - 3 50 0.7 13 0.6 UKR UKR Yes
25 30 53 16 (P=0.62)
Scenario 57 4 67 13 2 33 3 0 0 27 1.7 1.0 TKR TKR Yes
26 78 18 4 (P=0.50)
Scenario 43 3 50 25 1 17 5 2 33 11 -1.0 0.1 TKR TKR Yes
27 59 34 7 (P=0.94)
Scenario 31 2 33 41 4 67 2 0 0 0.6 16 10 UKR UKR Yes
28 42 56 1 (P=0.59)
Scenario 17 0 0 51 6 100 5 0 0 17 238 11 UKR UKR Yes
29 23 70 7 (P=0.39)
Scenario 36 4 67 36 2 33 a 0 0 0.1 -1.0 0.9 TKR TKR Yes
30 49 49 1 (P=0.61)
Scenario 26 0 0 40 6 100 2 0 0 05 27 22 UKR UKR Yes
31 36 55 10 (P=0.15)
Scenario 54 2 33 15 3 50 a 1 17 23 03 26 TKR UKR No*
32 74 21 5 (P<0.06)

Shaded columns denote surgeon data, unshaded columns describe artificial intelligence (Al) data. TKR, total knee replacement; UKR, unicompartmental
knee replacement.

Shaded columns denote surgeon data, unshaded columns describe artificial intelligence (AI) data. TKR, total knee replacement; UKR, unicompartmental
knee replacement.
*Scenarios where there was disagreement between overall surgeon decision and the overall Al surgeon decision.
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Figure 3. Graph showing the mean confidence of ChatGPT (AI) and the knee surgeon (S) with the associated 95% confidence Interval for each scenario.

lating human surgical decision making. With studies showing ChatGPT achieving a pass in the United States Medical Licens-
ing Exams (USMLE) without specialised input from human trainers, it is not inconceivable to imagine a future healthcare
model where Al models will provide a greater assistive role in the field of medical decision-making [47-51]. However, as
we have demonstrated in this study, Al models are not immune to incorrect decision making and hence relying solely on
open-source NLP advice can lead to inappropriate treatment recommendations. We have not investigated the direct clinical
benefit and cost savings in healthcare decision making by utilising Al NLP programs, other ethical issues, or the complex role
of ‘confidence’ in decision making by Al NLP programs, but these are fertile areas for future studies.

5. Conclusion

ChatGPT has a high positive predictive value in deciding between UKR and TKR for participants with surgery-indicated
knee OA. This untrained general-purpose NLP program approximated the decision making, and exceeded the confidence,
of experienced knee surgeons with acceptable inter-rater agreement. Greater transparency and publicly available informa-
tion on training sources for open-source NLP models should be made available to facilitate their potential use in healthcare.
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