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Figure 1: Deep learning in orthopaedics.

In recent years, Artificial Intelligence (Al) has revolutionized the medical domain. There
has been an insurgence of the availability of medical data with Electronic Health Record
(EHR) systems in place to track patients’ records. There have been attempts to visualize
medical data with deep learning algorithms, making it more interpretable. Due to the
advancement in deep learning algorithms and computational power, radiological assessment
in the diseased condition of orthopaedics is gaining new clinical solutions. Orthopedics
deal with musculoskeletal conditions such as joint pain from arthritis, bone fractures,
injuries affecting muscles and ligaments, back pain, neck pain, shoulder pain, etc. Medical
analysis of such conditions involves image analysis providing decision support to medical
practitioners and improving various diagnostic and treatment processes. Deep learning has
been successfully used in such applications relating to the medical analysis of orthopaedic
conditions [1]. The American Academy of Orthopaedic Surgeons emphasized that X-rays are
the most common and widely available diagnostic imaging technique allowing clinicians to
diagnose certain diseased conditions. Deep learning has been successfully used in analyzing
X-Rays to determine any fracture condition, osteoarthritis, knee or hip implant detection, any
kind of bone tumor diagnosis, etc. [2]. Deep learning modelling for X-ray image analysis is
inspired by the human brain connecting neurons. Deep learning includes two predominant
algorithms based on neural modelling- Convolutional Neural Network (CNN) and Recurrent
Neural Network (RNN) [3]. These algorithms use filters learned on a small subset of a larger
image to detect certain features useful for analysis. Neural network trains over and combines
all the high-level features from the deepest convolution layer and uses them to output the
classification of regions on X-Ray images of orthopaedic conditions. Through the iterative
training process, the CNN is able to update its learnable parameters and make important
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[4]. The current research curve suggests the development of
deep learning models focused on classifying, diagnosing, and risk
predicting orthopedic conditions from medical images (Figure 1).
Some of the interesting studies highlighted how machine learning
with deep models could help in predicting orthopaedic medical
conditions and improving treatments with advanced deep models.
Liao et al, recently conducted a study on improving orthopedics
radiographic fracture classification. In an interesting work [5]
deep models have been proposed to detect orthopaedic diseases in
medical images efficiently.

In an interesting study by Murphy et al,, it is highlighted when
should orthopedic surgeon use deep learning. On contrary, some
researchers also have highlighted the use of deep learning as a
“black box model” with hidden functionality, However, further
research work to develop “Explainable Artificial Intelligence (XAI)”
[6] has explained and addressed such black box problems [7-9].
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