Journal of Orthopaedic Translation 20 (2020) 1-2

Contents lists available at ScienceDirect

OT

journal homepage: www.journals.elsevier.com/journal-of-orthopaedic-translation

Journal of Orthopaedic Translation

jor JOURNAL OF
0" ORTHOPAEDIC
TRANSLATION

Editorial

Translation of engineering to medicine: A focus on finite element analysis

Check for
updates

When discussing translational research, one often hears the phrase
“bench-to-bedside” and more recently “bench-to-bedside and back to
bench”. Translational medicine focuses on connecting basic research,
clinical applications, and societal improvement, to ensure that all three
elements continuously benefit and improve one another. However, we
can no longer ignore a fourth element, engineering.

Engineering encompasses a vast field, which may include computer
modelling, imaging, biomaterials and devices, and robotics, to name a few.
This special issue focuses on some of these areas and opportunities they
provide for the orthopaedic field, to better treat patients and study diseases.

Finite element analysis (FEA) has been used for many years by en-
gineers to determine how devices or structures may behave under
different circumstances. This has been greatly enhanced by more
powerful and advanced computer systems and has benefitted the field of
orthopaedics because of the wide use of implants and devices. Devices
made using this technology take different scenarios and movements into
account, making them safer and more effective.

McCollough et al. [1], Lee et al. [2] and Feng et al. [3] described three
novel screws that were designed using FEA, which have the potential to
reduce screw failure, improve surgical success, and stabilise fixations.
Using medical imaging, we can also perform FEA on tissue of patients. Jiang
et al. [4] used a combination of magnetic resonance imaging, computed
tomography, and FEA to determine the biomechanical changes in patients
with knee osteoarthritis, which may help to improve patient welfare and
prevent further injury. Zhang et al. [5] used a combination of FEA, mag-
netic resonance imaging, and gait analysis to determine how athletic taping
affected plantar fascia strain during running, which could lower the risk of
injury in athletes. Wang et al. [6] also used gait analysis and imaging to
determine biomechanical outcomes after total knee arthroplasty, which
may help to establish better surgical options and techniques.

Similarly, imaging techniques are becoming more advanced, helping
to develop computer models and new devices. Gueorguiev-Riiegg et al.
[7] developed generic Asian pelvic bone models by using computed to-
mography imaging and computer modelling, which helped to develop a

https://doi.org/10.1016/j.jot.2019.12.001

new artificial bone model for a population subset that does not benefit
from the current artificial bone models so far. Yang et al. [8], Mao et al.
[9], and Liu et al. [10] demonstrated three unique studies on how plain
radiography may be used to develop improved reporting systems and
outcome measures with the aid of advanced statistical analysis.

Biomaterial engineering has helped to advance orthopaedic medicine
in recent years, with the help of chemical engineering, imaging, and
computer modelling as well; Yang et al. [11] developed a novel cement
for screw fixation, which relies on the aforementioned technology.
Similarly, Nowakowski et al. [12] used imaging and computer modelling
to test the biomechanics of total knee endoprostheses.

Robotics is a complex application of multiple fields of engineering
and is helping to transform medicine. One example is presented by Chen
et al. [13] who tested a robotic system that could provide a guidance
trajectory for screw insertion during spinal surgery. Pan et al. [14] dis-
cussed robotic hip exoskeletons in their review, presenting novel tech-
nologies that could assist patients with simple tasks such as walking, or
more challenging tasks such as lifting heavy objects.

Finally, this special issue presents a review on novel guidelines for
spinal cord injury developed by clinicians, for clinicians. Feng et al. [15]
developed guidelines to assess and treat spinal cord injuries; these
guidelines are regularly updated with advanced technologies and devices
that may aid patients.

The methods and techniques described in this special issue are at
the forefront of bioengineering and advanced medicine, which will
only be enhanced in coming years. Great strides have recently been
made in the fields such as biochemical engineering, robotics, and
quantum computing; with these new developments, translational
medicine will continue to advance and develop alongside techno-
logical developments.
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