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Introduction

Artificial Intelligence (A is increasingly
emerging as an important tool in the diagnosis
and management of patients in orthopaedics.

The FDA in its 2025 draft guidance titled
‘Considerations for the Use of Artificial
Intelligence to Support Regulatory Decision
Making for Drug and Biological Products’,
defines, “Artificial Intelligence (AI) and
Machine Learning (ML) can be described as
a branch of computer science, statistics, and
engineering that uses algorithms or models
to perform tasks and exhibit behaviors such
as learning, making decisions, and making
predictions. ML is considered a subset of Al
that allows models to be developed by training
algorithms through analysis of data, without
models being explicitly programmed”’,
and along with other prominent regulatory
bodies like the IRB, is tasked with striking a
balance between promoting great innovation
in this field enabling diagnosis, treatment and
management of patients on the one hand
while also upholding ethical boundaries®**.
We will largely focus on two major areas of Al
application in this article—search/summarize
information with text processing, and medical
image processing.

Question

This article discusses the scope, current
implementation of Artificial Intelligence and
its potential challenges among the hospitals

and caregivers, focusing on pediatric
orthopaedics.

Discussion
Al in Medical Text Processing:

Text processing mainly uses Natural
Language Processing (NLP) techniques

along with other machine learning models
to parse, analyze and summarize text from a
combination of sources. It has great potential
to be used as an Al-assistant to the physician
in the clinic, helping make case summaries
and/or suggesting treatment plans based
on information on the web and/or from a
database of similar cases. It can also be useful
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as a tool of patient management via a chat-
bot like AI-Nurse for example®.

Boston children’s hospital has developed an
AT tool trained on 20 years of data to combine
text from clinical notes and radiological
images and generate 3D image of a patient’s
hip and make treatment suggestions based on
the patient’s profile’.

Al in Medical Image Processing:

A combination of Computer Vision (CV)
and deep learning models, convolutional
neural networks, and generative adversarial
networks are used to read and decipher useful
information from medical images (x-rays,
MRI’s, etc.) to detect early signs of a condition
and in some cases, even generate projected
future images based on patient parameters.
Also, it can help with diagnosis and treatment
planning as well given its potential to project
future images, for instance, by predicting
growth rates and projected images of tumors,
predicting fetal development with images, etc.

This not only potentially increases the
accuracy and cuts down manual measurement
variations, but it can also be a great tool in
research by automating the chart/image review
process in applicable retrospective studies.
Studies have already been published that uses
deep learning to automate measurement of
leg length for instance in children at various
stage of growth®.

Limitations and Challenges:

While AI is unmistakably one of the most
powerful tools for scientific innovation
in terms of diagnosis, treatment, patient-
management, and medical devices, it also
comes with a warning label of Frankenstein
proportions.

An AI based analysis/solution is only as
good as the model and data it is trained on.
AI models are notorious for ‘hallucinating’.
For example, to generate Al-based projected
future MRI images of babies born with BPBI,
a rare birth deformity, the model should not
be trained on data from normal kids. With rare
conditions like BPBI, this essentially means
that to effectively use AI in most contexts,
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a collaborative database needs to be built nationwide
or even worldwide if possible. That requires significant
collaborative efforts across multiple institutions which can
be very challenging. An article in JAMA Pediatrics recently
found that only 20% of medical devices developed for
children using AI was trained on pediatric data’.

Also, there is the notion of ‘consent’ that needs to be re-
defined in terms of the AI space. Most ‘consent’ to collect
information is generally given for a specific purpose and
over a specified period. However, any data fed to an Al tool
is learned and remembered by the algorithm indefinitely,
which may violate ethical boundaries of consent in some
cases. Thus, reforms in regulatory requirements are key,
and given that Al models are sourcing data from across
the globe, it becomes even more challenging with various
international regulatory entities being involved.

These large language models call for notable
computational might. Currently, many institutions,
especially smaller ones, are lacking the required processing
capability, trained professionals and infrastructure, giving
the larger organizations an edge.

Also, it remains to be seen to what extent patients will
allow an AI to engage in their treatment. Patients and
caregivers’ satisfaction from an appointment may be biased
against the use of too much AI and diminish the patient
experience overall. It remains to be seen if any cost/
insurance-coverage reforms are needed with the increased
use of Al in clinical caregiving.

Conclusion

It is evident that to harness the full potential of Al
in clinical orthopaedics, there is a need for effective
collaboration among institutions to share data, investing
in computational infrastructure (processing power,
and staff training), implementing thoughtful regulatory
guardrails, and perhaps some degree of patient education.
Additionally, as these models keep developing, it will also
be interesting to conduct reliability studies between human
and Al, for instance, between say, Al-suggested diagnosis
and a surgeon’s diagnosis, or an Al’'s measurements from
MRI and a medical student’s measurements.
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