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Abstract: Despite an increasing emphasis on value-based health care, inappropriate resource utilization remains prevalent, with
unnecessary referrals for imaging and surgical procedures. Recent studies have explored the use of large language models (LLMs) as
copilots for streamlining data acquisition and optimizing decision-making with respect to these areas of patient care. Emerging data
suggest that patient questionnaires, when parsed by LLMs, may allow for decision-making regarding the appropriate next steps in
evaluation and treatment that is comparable to human providers. While encouraging, such use cases merit caution about the biases
inherent in generalized LLMs whose recommendations fundamentally do not reflect informed clinical decision making but rather a
byproduct of models trained on vast amounts of data from unverified sources that include medical information. Further, the
question remains: should we be comparing LLM performance to the outcomes of the current health care system we function
within or the outcomes that are necessary to advance patient care moving forward? When researchers choose to repurpose
LLMs for these use cases, they must consider which options provide the greatest value.

Musculoskeletal care is the leading driver of health
care spending in the United States and bears a
high responsibility for wasteful resource allocation.'™
Preoperative imaging represents a major avenue of waste-
ful spending; estimates report that 76%-84% of preconsul-
tation knee magnetic resonance imaging (MRI) are
clinically unnecessary.> When proceeding to surgery, oper-
ating room resources account for one-third of all expendi-
tures." Prior cross-sectional studies in have showed that
waste in this setting is derived from discrepancies between
estimated and true operating times, physical medical
waste (including general and hazardous), unnecessary sur-
gical trays, and wasted implants and instruments.’
Advancements in artificial intelligence (AI) and large
language models (LLMs)—which can process large
amounts of unstructured data to provide new insights
about care delivery—may allow for the identification of
specific areas in which current practices are not cost effec-
tive and contribute to decreasing value.”®
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In their article entitled “Large Language Model
Predicts Surgeon Recommendations for Imaging and
Surgery for Patients Presenting for Knee and Shoulder
Complaints With 70% and 81% Accuracy Using Previsit
Questionnaire Responses,”7 Halvorson, Keeley, Niknam,
Zack, Majumdar, Feeley, Zhang, and Lansdown investi-
gated the accuracy of LLMs to parse free-text previsit
patient questionnaires and make recommendations on
imaging and surgical treatment based on questionnaires
alone. Specifically, the recommendations of a pretrained
GPT40 model (OpenAl, San Francisco, CA) were com-
pared against a surgeon’s final treatment recommendation
among a cohort of 1141 new surgical patients (554 knee,
587 shoulder) that presented to their institution. For the
imaging component of the investigation, the LLM was
prompted to determine whether an urgent MRI was
needed after being given a 14-question patient question-
naire where patients described their injury onset, mecha-
nism, functional limitations, pain, and demographic
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factors. This LLM had 70% accuracy (knee 75% and shoul-
der 66%) and had a sensitivity and specificity of 83% and
64%, respectively. Accuracy was highly variable by injury,
with high accuracy for injuries to the anterior cruciate lig-
ament, meniscus, and rotator cuff (80%-94%) and low
accuracy for osteoarthritis (54%-66%). In the second arm
of the study, the LLM was prompted to determine whether
urgent surgery was needed. The LLM was more accurate
(81% vs 69%) and sensitive (88% vs 32%) when provided
with an MRI report than when making decisions based
on questionnaires alone. The authors suggest that pre-
trained LLMs are sufficiently accurate in predicting
whether an “urgent MRI” of the knee/shoulder is neces-
sary prior to recommending treatment and for surgical
treatment.

The authors should be applauded for a well-conducted
study that explores a new use case with a leading closed-
source LLM that leverages new insight into the potential
for AT as a prognostic clinical tool. Studies such as this con-
tribute to new understandings surrounding the perfor-
mance of LLMs for clinically relevant use cases and
avoid the redundancy of investigations that are observed
in the literature.® However, there are several important con-
siderations when interpreting the results of this study. First,
there is bias when using a surgeon’s final determination as
the gold standard for ordering imaging or proceeding to sur-
gery. In interpreting the accuracy/sensitivity/specificity of
the LLM and its external validity, we are at the behest of
these surgeons’ individual philosophy on imaging, risk
aversion, and subconscious bias. The fact that this is a
single-institution study of seven surgeons’ patient-base also
compromises the external validity of these conclusions.
There are external factors—such as variability in insurance
prior authorization and institution-specific order sets for
common injuries—which may influence whether a pathol-
ogy merits imaging and/or surgery.”'® It is difficult to con-
trol for these factors in a single-institution study. Second,
though the authors conclude that sufficient accuracy was
observed, the accuracies and overall performance in real-
world practice would be clinically unacceptable. A 30%
error rate in determining the need for urgent MRI would
not be feasible and limits the justification for using an
LLM compared with expert physician. Third, when exam-
ining the surgical model, the authors report a low sensitivity
(32%) when the model was imaging naive, only exhibiting a
sensitivity >80% when augmented with imaging, but this
large gap presents a paradoxical conflict when interpreting
these results. The rationale for the study is to reduce unnec-
essary MRI studies and reports, but when considering the
>50% rise in sensitivity with image-augmentation, we can-
not truly determine how many of these MRIs would have
been deemed “unnecessary” or “wasteful”—and to what
extent these wasteful MRI helped the LLM—when, by

virtue of their imaging model, they might not have been
ordered. This is important as, strikingly, Petron et al.
reported orthopaedic surgeons are likely to agree with
the ordering of only 12% of the MRI they receive precon-
sult."! For the current study, we may accept the success
of the LLM in reducing unnecessary imaging while under-
standing that the sensitivity of the surgical model remains
unacceptably low unless supplemented with similarly
wasteful imaging reports—at least to some extent.

Finally, there are issues when using a model like GPT4o,
which is trained on a large body of unknown datasets and, as
such, is not a model specific to orthopaedic surgery and was
not developed in such a way that it was intended to be used
for medical purposes. There are alternatives to help enhance
an LLM’s vertical integration into a specialty like orthopae-
dic surgery, such as retrieval-augmented generation. This
would allow a specific model to be customized by being
curated with specific data without retraining the entire
model, such that when a query is fed to the LLM (e.g.,
“Is urgent MRI needed?’), the model can vectorize both
the query and the supplemental data (e.g., AAOS imaging
guidelines and high-quality orthopaedic literature) before
passing through the LLM’s layers. This, in turn, has been
showed to provide more accurate answers that are trustwor-
thy."”” Another strategy could consist of utilizing convo-
lutional neural networks, which, in this circumstance, would
involve freezing most of the model’s pretrained layers and
retraining only final classification layers with labeled data
(e.g., MRI reports labeled as necessary or unnecessary) to
help increase accuracy of models with respect to a specific
discipline, like orthoapedic surgery."”

Despite these limitations, the data presented by
Halvorson et al. serve as a valuable example for how
LLMs can augment, but not replace, clinical decision-
making. Their study provides conclusions that are impres-
sive considering the LLM never accesses a patient’s chart,
lacks a physical exam, and does not have a surgeon’s advan-
tage of leveraging decades of experience prior to making
decisions. However, the model may have ultimately been
limited by not having access to this data, as evidenced by
the relatively limited performance across various use cases,
and making decisions without this data does not mimic
real-world clinical practice. With a field as interdisciplinary
and resource dependent as orthopaedic surgery, it is impor-
tant to assess the value of LLMs in parsing unstructured
data and providing clinical insights.

We are left to consider two essential questions: what
are we measuring Al performance against and why? In
this study, it was measured against the processes and
outcomes within a health care system that is already
established (surgeon decision making and treatment rec-
ommendations in an academic practice), but the model
still showed lower performance than humans. We should
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be careful in using this benchmarking and rather aim to
compare performance to the outcomes that we need to
advance health care. Ultimately, this study reaffirmed that
there is a clinically unacceptable error rate in management
when LLMs are utilized for patient care.'*'* Utilization of
LLMs at this stage for similar use cases would only widen
the gap that currently exist—although patients could gain
recommendations faster and with less data points, many
recommendations would be incorrect when juxtaposed
to experienced clinical decision making, resulting in more
waste. What we should be measuring against are the fol-
lowing questions, which are more challenging but likely
more valuable:

(1) Will specialty-specific LLMs with curated training
data be more useful than generalized, rapidly chang-
ing LLMs that are publicly available?

(2) What are the health-outcomes and financial conse-
quences of implicating LLMs for immediate decision
making and triaging as compared to traditional clini-
cal outpatient workflows or emergency room triage?

(3) Can patient-facing LLMs be used before specialty vis-
its to help reduce the burden of inappropriate imaging
acquisition and treatment pathways?

It has been reported that in the current state of Al
development, we are in a specialist-generalist paradox.
In other words, Al models outperform specialists on
specific tasks, but Al still lags far behind experts in less
controlled (generalized) settings when the boundaries
become less clear. This has implications for patient-
facing LLMs of which the majority consist of off-the-shelf
proprietary models. With a generalist model using
patient input, this may lead to incorrect recommenda-
tions. Specialty-curated LLMs have shown promised
for decreasing medical error rates, but these studies have
been performed by clinicians themselves and not by
patients. Finally, the health-outcomes and financial con-
sequences of implementing LLMs in real-world clinical
scenarios remains largely unknown. Although conceptu-
ally this use case would increase workflow efficiency and
be cost-effective, well-designed studies are needed to
answer this question. Forward-thinking strategies in Al
research aimed at measuring against the gaps that cur-
rently exist, as opposed to against outcomes that we have,
will increase value and accelerate progress in musculo-
skeletal health care.
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