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In previous work, the IDEAL collaboration has proposed frameworks for new surgical techniques and
complex therapeutic technologies, the central tenet being that development and evaluation can and
should proceed together in an ordered and logical manner that balances innovation and safety.

The following agreement at the IDEAL Collaboration Council, a multidisciplinary working group was
formed comprising 12 representatives from healthcare, academia, industry, and patient advocacy.
The group conducted a series of discussions following the principles used in the development of the
original IDEAL Framework. Importantly, IDEAL aims for maximal transparency, optimal validity in the
evaluation of primary effects and minimisation of potential risk to patients or others. The proposals
were subjected to further review and editing by members of the IDEAL Council before a final
consensus version was adopted.

In considering which studies are required before a first-in-human study, they have: (1) classified
devices according to what they do and the risks they carry, (2) classified studies according to what
they show about the device, and (3) made recommendations based on the principle that the more
invasive and high risk a device is, the greater proof required of their safety and effectiveness prior to
progression to clinical studies (Stage 1).

The proposed recommendations for preclinical evaluation of medical devices represent a
proportionate and pragmatic approach that balances the de-risking of first-in-human translational
studies against the benefits of rapid translation of new devices into clinical practice 1).

This framework is a model developed recently by an international panel of experts dedicated to better
understanding the data steps necessary to bring a device from idea to routine practice and further to
marketing, approval, and monitoring. In this review, we use the example of fenestrated endovascular
aortic devices to illustrate the IDEAL-D framework, how it can help cardiovascular physicians improve
their understanding of new technology, and the evidence which surrounds it from inception to long-
term use 2).

New surgical procedures, devices, and other complex interventions need robust evaluation for safety,
efficacy, and effectiveness. Unlike new medicines, there is no internationally agreed evaluation
pathway for generating and analyzing data throughout the life cycle of surgical innovations. The
IDEAL Framework and Recommendations were designed to provide this pathway and they have been
used increasingly since their introduction in 2009. Based on a Delphi survey, expert workshop and
major discussions during IDEAL conferences held in Oxford (2016) and New York (2017), this article
updates and extends the IDEAL Recommendations, identifies areas for future research, and discusses
the ethical problems faced by investigators at each IDEAL stage.

Methods: The IDEAL Framework describes 5 stages of evolution for new surgical therapeutic
interventions-Idea, Development, Exploration, Assessment, and Long-term Study. This comprehensive
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update proposes several modifications. First, a “Pre-IDEAL” stage describing preclinical studies has
been added. Second we discuss potential adaptations to expand the scope of IDEAL (originally
designed for surgical procedures) to accommodate therapeutic devices, through an IDEAL-D variant.
Third, we explicitly recognise the value of comprehensive data collection through registries at all
stages in the Framework and fourth, we examine the ethical issues that arise at each stage of IDEAL
and underpin the recommendations. The Recommendations for each stage are reviewed, clarified and
additional detail added.

Conclusions: The intention of this article is to widen the practical use of IDEAL by clarifying the
rationale for and practical details of the Recommendations. Additional research based on the
experience of implementing these Recommendations is needed to further improve them 3).
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