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Abstract

Artificial Intelligence (Al) is a powerful tool that orthopaedic surgeons can use to augment patient care
and treat a variety of conditions. Al can greatly assist orthopaedic surgeons at each stage of care, from pre-
operative planning and consultations to surgical navigation and post-operative management. This short
communication delves into each of these stages of patient care and covers examples of how Al can be
implemented to better orthopaedic care. We then briefly mention some existing and potential challenges
that must be addressed before Al can be used on a wide scale in orthopaedics.
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INTRODUCTION

Artificial Intelligence (AI) has revolutionized various fields including
healthcare. Within medicine, orthopaedic surgery can greatly benefit
from AL AI can be leveraged in orthopaedic surgery in various ways,
including

1. preoperative planning,

2. surgical navigation,

3. postoperative monitoring, and
4. predictive modeling.

AT can enhance the accuracy and efficiency of pre-operative planning
[1]. With the help of AI algorithms, surgeons can create detailed 3D
models of a patient’s anatomy based on X-Rays, CT scans, or MRI scans
[2]. These models can provide a more comprehensive understanding of
the patient’s condition and allow surgeons to plan surgeries with greater
precision [2]. Furthermore, AI can help select the best implant for a
particular patient, such as the need for augmentation to account for
bone loss. It can further analyze a patient’s medical history, lifestyle, and
other factors to suggest the optimal implant for the patient, reducing the
risk of complications and improving outcomes [3].

Surgical navigation is another area where Al can be used to improve the
accuracy and reproducibility of orthopaedic surgery. Surgical navigation
systems can use advanced imaging technologies and tracking systems
to guide surgeons during surgeries [4]. By integrating Al algorithms
into these systems, surgeons can receive real-time feedback on their
performance, allowing them to adjust their approach and minimize the
risk of errors. Al can also provide personalized guidance to surgeons
based on a patient’s unique anatomy, potentially improving the outcome
of that surgical procedure for that patient [5]. Al can also simulate
surgical procedures, allowing surgeons to test new techniques and refine
their skills without putting the patients at risk [6]. This modality can
further serve as a teaching tool for surgical trainees in preparation for
an upcoming procedure.

Postoperative monitoring is critical for ensuring the success of
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orthopaedic surgery, and Al can play a crucial role in this regard. By
analyzing patient data, such as vital signs, pain levels, and mobility, Al
can provide early warning signs of potential complications, allowing
healthcare providers to intervene quickly and prevent further damage [1].
AT can help predict a patient’s recovery time and develop personalized
rehabilitation plans based on their unique needs and abilities.

In addition to these areas, AI can also assist orthopaedic surgeons in
predicting surgical outcomes within a diverse patient population.
As the volume of data accessible from electronic medical records
continues to increase, Al via machine learning algorithms can analyze
this information and identify patterns that physicians may overlook.
For example, machine learning models have been shown to accurately
predict improvement following shoulder replacement for glenohumeral
osteoarthritis by integrating information about morphological features,
functional status, age, and sex [7]. These predictions can assist physicians
in managing patient expectations during preoperative counseling,
ultimately improving patient satisfaction [7].

Although AT has demonstrated early potential in orthopaedic surgery,
there are also some challenges that need to be addressed. One of the
main challenges is ensuring the accuracy and reliability of the AI
algorithms. To achieve this, AI algorithms must be thoroughly tested
and validated using large datasets and rigorous statistical methods.
Another challenge is understanding the ethical and legal implications
of Al in healthcare. As Al becomes more prevalent in healthcare, it is
essential to develop policies and regulations to ensure patient privacy,
security, and informed consent. In addition, the expertise needed to
manage the complexities of AI such as machine learning programming
may be beyond the scope of many orthopaedic surgeons, requiring
multi-disciplinary training and teamwork.

AT has the potential to benefit orthopaedic surgeons and patients by
improving the accuracy and precision of surgical procedures, enhancing
preoperative planning, providing personalized postoperative care, and
predicting surgical outcomes. While there are challenges that need to
be addressed, the benefits of AI in orthopaedic surgery are significant
and have the potential to improve patient outcomes and quality of life.
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