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Abstract

Innovation remains a major key to advance research and to develop new techniques. It is an
essential need to speed up the valorization of scientific discovery in concrete and rapid implementation
for the benefit of patients. Innovation involves collaboration between multidisciplinary researchers
because it should enable knowledge transfer in both directions.
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1. The orthopaedic innovation policy

Innovation is a process that brings progress. In public health,
there are many definitions of innovation because this concept covers
many areas. Michael Porter [1], said that “innovation includes both
improvements in technology and better methods or ways of doing
things. It can be manifested in product changes, process changes,
new approaches to marketing, new forms of distribution, and new
concepts of scope.” According to Peter Drucker [2], innovation is
“change that creates a new dimension of performance”. Innovation is
an idea that needs to be reproducible, to have an economic cost, and
must meet a specific need. Innovation must be credible, observable,
and relevant. The challenge of innovation is their implementation on
the large scale. For that purpose, we must explain what is meant by
scaling up, constraints and the strategies to succeed the development
of innovation. There have been few attempts to explain what is meant
by the scaling up and the term has often been used alongside the
terms “going to scale” and “at scale”. In the field of health, Simons
et al. [3], mentioned that scaling up is used to increase the coverage
of health interventions in order to benefit from the expertise and
support political programs on a large scale. It is necessary to identify
the constraints to increase the advancement of research and improve
clinical outcomes. Several constraints may influence the ability
of scaling up include the lack of clear strategies, lacks adequate
infrastructure and equipment, lack of human resources, economic
factors, skill level and motivation of team work. In orthopaedics, the
scaling up requires a systematic planning in which innovations can be
tested and implemented in a larger scale to produce a wider impact.
(Figure 1)

The success of scaling up depends on the following conditions:

e Orthopaedic community must perceive a need and motivate
to implement it. Does the innovation respond to a priority
and who are exactly the advocates of this innovation?

e We must make sure that timing and circumstances are right.

e Maximize the opportunities and minimize the constraints for
better implementation.

o Buildastrongteam, network of supporters include individuals
and institutions and find an appropriate collaboration. It is
important to ensure that managerial expertise and skills in
advocacy are well integrated.

o Identify the financial resources, the organization capacities
and the limitations. We need to mobilize funding for the
resource team.

In the following sections, we will explain the need for simulation
for training, in order to explain our platform O3DC as an example to
challenging the problem of scaling up.

2. A look to the future: An efficiency simulation

Today, a certain degree of expertise is required to practice
orthopaedics in the operating room. Becoming a skilled surgeon
requires the ability to perform a high number of surgical procedures
in training, which a simulator can enable. With the advancement
of technology of virtual reality, residents can develop their motor
skills in-vitro. Simulators provide 3D graphics giving a focused and
effective way of repeatable practicing technical skills without risks
[4,5]. The simulation approach standardized clinical situations that
prepare students to consolidate their skills. Katri et al. [6], discuss
that video gaming can have a good impact on the acquisition of skills.
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Furthermore, Thomas Kuivila states that in the operating room,
residents do not have the time to look around the knee, for example,
and catch some nuances because they need to keep things moving for
the sake of the patient [7]. Oliphant et al. [6], explains the concept
of Virtual Journal Club (VJC) as an e-learning tool to acquire the
skills. It is an environment to facilitate the development of critical
evaluation to detail the forces and the limits of new simulators (Figure
2).

Orthopaedic simulators are growing in popularity. Orthopaedic
trainees can gain several skills from VR simulator training, including
arthroscopy [8], endoscopy, knee, shoulder and hip surgery [9]. As
well as being useful for teaching new skills, 16 clinical studies have
shown that VR simulators can be an objective method for assessment
of orthopaedic skills, to identify experience and skill level of trainees
or experts [9]. Future orthopaedic simulators make use of cutting
edge technology such as hands free motion tracking, acquired from
data using Microsoft Kinect™ sensor, or wireless cameras using
image processing algorithms. These wireless tracking devices could
also be used to track surgical tools during the actual procedure in-
vivo to provide alerts and assistance.

Still today, simulators for orthopaedic surgery and not as
advanced as simulators for other procedures [9], however trainees are
becoming more exposed to computers and laboratory training. This
eases the work load and costs due to time constraints on the expert
trainers. Compared to cadaver training for orthopaedic procedures
such as hip replacement, the virtual simulator training can reduce
cost, travel, and improve the availability which speeds up the training
process.

Another benefit of VR training is the ability to model patients
of all different sizes, shapes and BMI. In-vivo surgical procedures
vary between patients due to anatomical variation. The cutting edge
simulators are able to model the patient variation using physical
modelling of soft tissue biomechanics. By practicing on obese
patients or difficult surgical cases, even experts can gain skill from VR
simulators and it improves the availability of practice for difficult and
complicated cases which in-vivo are rarer.

For the sake of realism, we need a methodology for obtaining a
3D model from 2D data include Magnetic Resonance Imaging (MRI),
Computed Tomography, angiography, ultrasound, and Magnetic
Resonance Spectroscopy. These techniques give different views of
the organs morphology, as well as their functional characteristics.
Computer-assisted, model based planning can cover all anatomical
structures as well as other phenomena such as fluid dynamics,
mechanical loads and diffusion processes [10]. After practices, we
need debriefing which constitute a judgement of the simulation
feedback [11]. It enhance trainee cognitive and help to explore a
behaviors that reveal performance gaps. Debriefing can improve the
discussion between professors and students and targeted instructions
can enhance future performance.

3. Understanding a common language: O3DC

The idea of O3DC [12,13], is to develop a transition strategy in
a large scale, in order to transport the advanced achievements in the
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technology framework and the pilot projects for benefit in research.
Among the tasks of O3DC is the reclassification of human fracture.
Using two dimensional (2D) x-ray images is very important to decide
the treatment of fractures. The traditional classification methods
are not enough for orthopaedist in terms of reliability. Orthopaedic
surgeons need access to accurate classification on 3D CT images.
Osteoporotic fractures, especially hip fractures, constitute a large
problem for the elderly population and, in terms of health care costs
[14]. To correct these fractures, surgeons need to use drilling, which
constitutes a difficult task even for well-trained and experienced
clinicians [15]. Using simulation O3DC will provide the orthopaedic
community with an overview of the level of temperature in drilling
for each fracture to avoid the problem of necrosis. To perform the
simulation process, some parameters must be provided, such as overall
length, point angle, diameter, material of drill, speed of rotation, and
axial load at the contact point of the drill and bone. Based on this
information, the model can predict the variation of bone temperature
with drill time for different rotating speed of drill and the variation
of bone temperature with drill time for different forces applied. This
information will help trainee surgeons to improve their skills when
drilling to correct a complex fractures (Figure 3).

Simulating theboneishelpful to predictand measure pathogenesis,
progression, diagnosis and treatment outcomes for fragility. Many
methods have been used successfully to characterise bone [16]. O3DC
will provide a simulation of micro and nano bone. To understand
what constitutes bone quality and how it can be measured may lead
to better predictions of fracture risk [16]. The information provided
by O3DC will have definitely beneficial impacts on the accuracy in
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operation and positively influence the clinical results. In addition, the
residents and junior surgeons can find the update of new simulations
around the world and avoid the problems of scaling up. The key of
O3DC is the preparation of both of trainees and trainers. We will
create courses including distributed simulation that facilitate the
engagement of participants around the world.

Conclusion

Today with the challenges in orthopaedics, we need to increase
the innovation by creating a bridge between orthopedists and
professors in academia to produce a new strategy of education using
3D simulation. For that purpose, the message to the orthopaedic
community is clear: “it is time to change”.
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