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Abstract

Background: There are repeated and ongoing failures in shared decision-making and informed consent for innovative surgical
procedures. Governments and regulatory bodies internationally recommend establishing information standards to support
safe and transparent surgical innovation. The aim of this study was to develop a core information set (CIS) for surgical
innovation.

Methods: This was a mixed-method study in three phases: a provisional CIS was generated from multiple data sources (interviews
with patients/professionals (44), recorded consultations (34), policy documents (58), and published studies (213)) using qualitative
content analysis; the CIS was refined, with input from key stakeholders (patient representatives, surgeon innovators, anaesthetists,
lawyers, ethicists, medical directors, academic experts, and regulatory representatives) using a modified nominal group technique;
and the CIS was finalized through public consultation.

Results: The final CIS comprised seven themes that included: what is ‘new’ about the procedure; potential conflicts of interest; reasons
for the innovation (including why the innovation is believed to be appropriate for the patient); treatment alternatives; unknowns
(including uncertain safety/efficacy and that the procedure may be abandoned/modified); expertise with the innovation; and
governance, oversight, and accountability (including how safety will be monitored and recompense if anything goes wrong). Two
themes require follow-up discussions after the procedure.

Conclusion: A seven-theme CIS for surgical innovation was co-developed, with input from key stakeholders. International
implementation of these information standards may support safe and transparent surgical innovation.

A key theme from these inquiries was a failure in informed
consent; as one woman explained, T feel as though I am an
unsuspecting, unwilling participant in a cruel experiment that
has gone wrong.'*®. High-quality, patient-centred communication
is a cornerstone of clinical practice in health services worldwide.
International legal guidance'>™® | regulatory guidance'®?!, and
professional guidance’”?° all state that communication for all
treatments should be framed around individuals’ information
needs. This facilitates patients’ understanding of the nature and

Introduction

Innovation is critical to improving the care of patients undergoing
surgery and other invasive procedures. Scientific advances have
led to a proliferation of new techniques and technologies,
including wholly new procedures®, modifications to existing
procedures’, and new devices/implants’. However, global
standards of governance and oversight of surgical innovation
differ greatly compared with those required for the introduction
of new drugs*®. Surgeon innovators develop and introduce novel

invasive procedures in clinical practice often without rigorous
mechanistic, clinical, or financial evaluation®™. Formal research
ethics approval is rare and methods for institutional oversight
are inconsistent or not well enforced'®*?. Haphazard innovation
can significantly impact patient safety, as highlighted in recent
international inquiries into the use of implanted pelvic mesh*#,

potential consequences of treatment based upon personal values
and priorities. However, decisions about whether to have new
surgical treatments are challenging because the outcomes/
consequences  of treatment are unknown?®.
Discussions may be biased by overly optimistic articulation of
benefits?® or assumptions that innovation is synonymous with

innovative
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improvement®. Furthermore, it was previously found that
surgeons do not routinely discuss the novelty and uncertainty of
surgical innovation®>*!. This means that patients may have a

therapeutic  misconception  resulting from  insufficient
understanding of the experimental nature of the proposed new
surgery>?,

The UK-based publicinquiry concluded by recommending that
patient decision aids or core sets of information, co-designed by
patients and clinicians, be produced for surgical procedures*®. A
core information set (CIS) represents baseline information,
determined by patients and clinicians, necessary to stimulate
further patient-centred communication®*3%, It serves as a guide
for stimulating discussion around topics that are established as
important to the wider community, with built-in flexibility to
tailor the depth of discussion around these issues, depending on
individual preferences. The aim of this study was to co-develop
a CIS, with input from patients and professionals, to facilitate
consultations before and after patients undergo all types of
innovative surgery.

Methods
Ethics

An institutional ethics committee at the University of Bristol
approved the methods of this study (reference 111362).
Participants provided written informed consent to participate.

Study registration

This study was registered in the Core Outcome Measures in
Effectiveness Trials (COMET) database before commencement
(https://comet-initiative.org/Studies/Details/1872).

Study design

The CIS was developed according to modified guidelines for the
development of core outcome sets®*?>. There were three phases:
generation of a provisional CIS from multiple data sources;
refinement and agreement of information themes; and public
consultation to finalize the CIS (Fig. 1). Methods are presented
below in brief, with detailed descriptions provided in the
supplementary material.

Scope

The scope of the CIS includes consultations involving adult (>18
years) patients discussing an innovative procedure or device for
elective or emergency treatment in the UK.

Definitions

There is no wuniversally recognized definition of surgical
innovation. This study is conceptualized by considering that the
lack of knowledge about the potential benefits, risks, and
consequences of a subset of surgical activity is important and
that this surgical activity needs to be safer and more
transparent®.

Surgical innovation is defined as invasive procedures with
planned or unplanned changes that result in uncertain potential
benefits, risks, and consequences. It includes: wholly new or
modified procedures, technologies, devices, or implants; and
existing procedures used for a new purpose, in a new patient
population/indication, or by new practitioners. Invasive
procedures are defined as when purposeful/deliberate access to
the body is gained via an incision, percutaneous puncture,
where instrumentation is used in addition to the puncture
needle, or instrumentation via a natural orifice®”.

Phase 1: generation of a provisional CIS from
multiple data sources

Multiple literature and primary data sources were used to inform
the CIS: published studies of innovative invasive procedures from
literature reviews; reviews of hospital policies and guidance
documents related to the introduction of new procedures;
transcripts of interviews with patients and professionals about
surgical innovation; and transcripts of recorded consultations
between patients and professionals where innovative procedures
were discussed. Methods describing these data sources are
published elsewhere®**°. Data sources were analysed using
principles of qualitative content analysis*"*’. Emergent themes
were organized into a draft CIS to carry forward to phase 2.

Phase 2: refinement and agreement of
information themes

A modified nominal group technique was used to refine the draft
CIS and gain consensus on a finalized version, with input from key
stakeholders®®. Individuals who represented a wide variety of
relevant stakeholder groups were purposely selected (patient
representatives, consultant surgeons, ethicists, lawyers,
researchers, and representatives of regulatory bodies) and were
diverse in terms of sex, ethnicity, geographical location, surgical
specialty (for professional participants), and experience of
surgery (for patient participants).

A consensus meeting was conducted using video conferencing
software (Zoom). The meeting was in two halves. First,
participants were allocated to five parallel nominal groups, each
consisting of at least two patients, one surgeon, and one other
stakeholder to ensure internal heterogeneity. Discussions were
facilitated using a topic guide to explore participants’ views on
the relevance and comprehensibility of the draft CIS. Next, key
discussion points and recommendations to refine the CIS were
brought forward from each group for wider discussion.
Dissenting views were sought and issues debated until
agreement was reached.

The draft CIS was circulated to all participants for anonymous
online voting. Participants were asked ‘Do you agree with the CIS
as presented?’ and responded on a nine-point Likert scale range
from strongly disagree (1) to strongly agree (9). Consensus was
defined as achieving responses of seven to nine for >70% of
responses and responses of one to three for <15% of responses.
Further rounds of refinement and voting were planned if
consensus was not reached.

Phase 3: public consultation to finalize the CIS

The CIS was circulated for public consultation with a wider group
of stakeholders through online public consultation. The seven
information themes were operationalized into an online
questionnaire in collaboration with two patient representatives
to ensure adequate readability and comprehensibility. The
importance of each item was reported on a nine-point Likert
scoring scale. Responses were analysed using descriptive
statistics.

Results

Detailed results from each phase are presented in the
supplementary material. The final CIS is available in Table 1.
Explanations are provided to describe why the theme is relevant
to new invasive procedures/devices beyond standard care.
Elaborations are used to illustrate details that may support
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Phase 1 Generation of a provisional core information set Provisional core information
from multiple data sources set
A 4
Phase 2 | Refinement and agreement of information themes Refined core information set
A 4
Phase 3 | Public consultation to finalize the core information set Final core information set

Fig. 1 Study flow chart

Table 1 Core information set themes and subthemes organized into discussions before and after surgery

Theme Subtheme

Discussions before surgery

Subtheme
Discussions after surgery

1. New procedure details

1.1 Statement that the procedure/device is new

1.2 Details about what makes the procedure/device new

N

Conflicts of interest
Reasons for the
innovation

w

new procedure/device

3.2a Reasons why the new procedure/device is believed

to be appropriate for the patient

4. Choice of treatment

alternatives including no treatment

2.1 Statement of any relevant conflicts of interest
3.1a Expected benefits, risks, and/or consequences of the

3.1b Actual benefits, harms, and/or consequences
experienced

3.2b Changes to which types of future patients the new
procedure/device is suitable for resulting from the
benefits, harms, and/or consequences experienced

4.1 Existence/availability of treatment alternatives,

4.2 Freedom to choose the new procedure/device or

5. Unknowns

6. Expertise with the
innovation

7. Governance,
oversight, and
accountability

alternative care, including no treatment
5.1a Statement that there are unknowns about the new
procedure/device in the context of relevant evidence

S.2a Possibility that the new procedure/device may be
modified, stopped, or changed to an alternative

6.1 Statement that the surgeons’ level of skill in the new
procedure/device may not be the same as standard
care

6.2 Description of surgeons’ level of skill in the new
procedure/device

7.1 Relevant approvals in place for the introduction of
the new procedure/device in the context of national
and/or international regulatory guidance

7.2 Details of how patient safety is monitored

7.3 Relevant processes in place if anything goes wrong

5.1b Actual modifications to the new procedure/device
or explanation of why it was stopped or changed to an
alternative

5.2b Unexpected benefits, harms, and/or consequences

tailored discussions with patients. The CIS optimized for
end-users can be obtained with a free non-commercial user
license at: https://express-licences.bristol.ac.uk/product/core-
information-set-for-surgical-innovation.

Theme 1: new procedure details

1.1 Statement that the procedure/device is new. 1.2 Details about
what makes the procedure/device new.

Explanation: The innovative nature of the invasive procedure/
device, including details about what the new procedure/device is
and what makes it new, to be stated to differentiate the proposed
treatment from standard care.

Elaboration: Individually tailored discussions about the new
procedure/device may include details about: what parts of the
procedure are new or recently modified (for example the
technical steps/processes); whether it is new to the health
professional, centre, anatomical site, or context (for example
elective versus emergency surgery); the magnitude of change (for

example minor variation of technique versus entirely new
procedure); and the experience with the new procedure/device
elsewhere (for example availability in other hospitals or
countries, considered established or new in other departments
or trusts).

Theme 2: conflicts of interest

2.1 Statement of any relevant conflicts of interest.

Explanation: Conflicts of interest to be disclosed to provide
transparency as to how personal or organizational interests
relevant to the new procedure/device may influence
decision-making.

Elaboration: Tailored discussions may include relevant
financial, corporate, reputational, and emotional (for example
enthusiasm) interests that may be relevant at an individual (for
example surgeon) or organizational (for example department,
hospital) level.
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Theme 3: reasons for the innovation
Discussions before surgery

3.1a Expected benefits, risks, and/or consequences of the new
procedure/device. 3.2a Reasons why the new procedure/device
is believed to be appropriate for the patient.

Explanation: The expected benefits, risks, and/or
consequences of the proposed new procedure/device to be
discussed as distinct from standard care. Benefits, risks, and/or
consequences should also be discussed in the context of known
evidence (see theme 5, below).

Elaboration: Expected benefits, risks, and/or consequences
may include those that occur before, during, or after the
procedure and in the short and/or long term. Tailored
discussions may describe: clinical outcomes (for example lower
morbidity); patient-reported outcomes (for example more/less
pain); surgeon-reported outcomes (for example procedure is
more/less technically challenging); or other relevant procedure/
device-specific outcomes (for example needing more/less
resources, longer/shorter operating time).

Discussions about why the new procedure/device can be
appropriate for the individual may include: disease-related
factors (for example cancer stage or fracture pattern); patient
factors (for example people with frailty or a high BMI);
procedure factors (for example lack of alternatives); or wider
contextual factors (for example availability of the new
procedure/device, local expertise).

Discussions after surgery

3.1b Actual benefits, harms, and/or consequences experienced.
3.2b Changes to which types of future patients the new
procedure/device is suitable for resulting from the benefits,
harms, and/or consequences experienced.

Explanation: Personalized feedback describing the outcomes
(including clinical, patient-reported, surgeon-reported, and
other relevant outcomes) of the new procedure/device should
be provided to support patients’ understanding of their
experience. Any subsequent changes to patient selection
should be disclosed to help explain how patients’ current
experience will impact future patients being offered the new
procedure/device.

Elaboration: Feedback may mirror tailored discussions before

surgery.

Theme 4: choice of treatment alternatives

4.1 Existence/availability of treatment alternatives, including no
treatment. 4.2 Freedom to choose the new procedure/device or
alternative care, including no treatment.

Explanation: Alternative care options should be discussed to
support an informed choice between the new procedure/device,
standard care, and no treatment. The choice between new and
alternative care options should be made clear, including an
explanation that the patient’s decision will not impact their
overall care.

Elaboration: Tailored discussions may include information
about the benefits, risks, and/or consequences of alternative
care options. These discussions may form a major part of the
decision-making process; however, elaborations about standard
care options are considered outside the scope of this CIS.
Tailored discussions may include stating that the choice will not
impact the processes (for example waiting times) or quality (for
example surgeon expertise or intensive perioperative care) of

standard care and that choices may change over time (for
example patients can change their mind).

Theme 5: unknowns
Discussions before surgery

5.1a Statement that there are unknowns about the new
procedure/device in the context of relevant evidence. 5.2a
Possibility that the new procedure/device may be modified,
stopped, or changed to an alternative.

Explanation: New procedures/devices have varying levels of
evidence for safety, efficacy, and effectiveness. This theme
represents unexpected events and the uncertain outcomes (that
is benefits, risks, and/or consequences) of undergoing such
treatment, as opposed to the expected benefits, risks, and/or
consequences described in theme 2. The presence of unknowns
should be clearly stated to differentiate the relative uncertainty
of new procedures/devices compared with standard care.

Similarly, innovation is a dynamic process where procedures/
devices evolve and change, sometimes unexpectedly. The
possibility of unplanned changes to the new procedure/device,
abandonment of the new procedure/device, or changes to an
alternative procedure should be discussed.

Elaboration: Tailored discussions may explore areas of
uncertainty before, during, and after the new procedure/device
as appropriate to individuals’ needs. This may include
descriptions of the current evidence for the new procedure/
device (for example the number of published studies that
evaluate the procedure or the quality of the current evidence) or
professional opinion about the magnitude of (un)certainty about
the new procedure/device.

Tailored discussions about unplanned changes to the new
procedure/device may include detailed descriptions of
contingency plans (for example details about modifications to
the surgical technique or alternative procedures should there be
a need to abandon) and reasons why unplanned changes occur.

Discussions after surgery
5.1b Actual modifications to the new procedure/device or
explanation of why it was stopped or changed to an alternative.
5.2b Unexpected benefits, harms, and/or consequences.
Explanation: Personalized feedback should provide a
description of unexpected events, benefits, harms, and/or
consequences that occurred as a result of the new procedure/
device but were unknown and/or not discussed before surgery.
Elaboration: Tailored feedback may include whether the new
procedure was completed as planned, abandoned, or changed,
including Unexpected Dbenefits, harms, and/or
consequences may be discussed, alongside feedback of expected
benefits, harms, and/or consequences (theme 2, above), and
include outcomes that occurred before, during, or after the
procedure and in the short and/or long term.

reasons.

Theme 6: expertise with the innovation
6.1 Statement that the surgeons’ level of skill in the new
procedure/device may not be the same as standard care. 6.2
Description of surgeons’ level of skill in the new procedure/device.
Explanation: New procedures/devices are characterized by a
learning phase where healthcare professionals may not be as
skilled in the new procedure/device compared with standard
care. Discussions about relevant professional expertise and
training in the new procedure/device should be provided as
distinct from standard care.
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Elaboration: Tailored discussions may include what specific
training standards have been achieved or what other measures
are in place to support training (for example presence of a
proctor, industry representative, or other professional not
normally present). This may include discussions about objective
(for example outcomes of formal learning curve assessments) or
subjective (for example where surgeon thinks he/she is on the
learning curve) measures of surgeon expertise. Further details
about surgeon/department/hospital-level expertise with the
new procedure/device may be relevant (for example number of
times the new procedure/device has been performed/used) in
the context of wider professional expertise (for example number
of times the new procedure/device has been performed/used
elsewhere).

Theme 7: governance, oversight, and
accountability

7.1 Relevant approvals in place for the introduction of the new
procedure/device in the context of national and/or international
regulatory guidance. 7.2 Details of how patient safety is
monitored. 7.3 Relevant processes in place if anything goes wrong.

Explanation: New invasive procedures/devices may be
introduced within different regulatory frameworks. Discussions
about governance, oversight, and accountability should provide
patients with clarity about regulatory processes relevant to the
new procedure/device beyond those established for standard
care.

Elaboration: Tailored discussions may include whether any
necessary approvals for the introduction of the new procedure/
device were sought (for example research governance, new
procedure committees), including whether any relevant local,
national, and international regulatory guidance exists/was
adhered to (for example National Institute for Health and Care
Excellence (NICE), General Medical Council). Any requirements
set by approval committees (for example specific consent or
quality assurance processes) may be explained and details of
any rejected applications may be relevant.

Discussions relevant to new procedure/device oversight
mechanisms and safety monitoring may include details about:
how and on what timescale outcomes/processes are monitored;
how and on what scale (for example locally, nationally, or
internationally) outcomes/processes are shared and assessed;
and how safety monitoring may impact the care of the
individual and future patients.

Existing processes for professional accountability may be
clarified in the context of new procedures/devices, including
explanations of complaint pathways and their consequences.
Duty of candour may be explained to patients with
consideration of new procedures context.

Discussion

A seven-theme CIS was co-developed, with input from key
stakeholders, for surgeons to use to provide baseline
information in consultations with patients with whom
innovative surgical procedures are discussed. The CIS comprised
details of the new procedure, reasons for the innovation, and
the existence of routine care alternatives to address evidence
that patients may not be aware of the innovative nature of
treatments. Innovation, by its nature, is characterized by
uncertainty about risks, potential benefits, and consequences,
and the CIS included these innovation-specific unknowns,
together with information regarding surgeons’ level of skill,

conflicts of interest, and governance, oversight, and
accountability. This is to achieve appropriate transparency and
to give patients an informed choice. The CIS recognizes that new
procedures will require additional learning by including
information regarding surgeons’ level of skill. It addresses the
importance of declaring conflicts of interest (‘we deserve to
know'™®) and patients’ desire to be informed of outcomes of
innovation. The CIS is intended to be applied flexibly within
established processes of shared decision-making within
consultations between surgeons and patients that include a
discussion about surgical innovation. It will provide baseline
information intended to catalyse personalized discussions and
set standards for future practice internationally.

Robust methods were used to co-develop a novel CIS for
surgical innovation, with input from broad stakeholder groups.
The information themes and subthemes emerged from rich data
sources, including real-life data from consultations involving
novel procedures or devices. The development process benefited
from significant involvement of a diverse set of patient
representatives in all aspects of the study, including patients
directly impacted by innovative surgery. There were some
limitations. This study was conducted in the context of the UK
healthcare system because of the need to address
recommendations of a national public inquiry. It is likely that
the CIS will have relevance to other similar health systems
internationally because of challenges comparable to optimizing
informed consent for innovative surgery. The scope was
similarly limited to adults with the capacity to make healthcare
decisions. While this accounts for most participants in surgical
innovation in the UK, it does not address the needs of
potentially vulnerable patients and children who may benefit
from advances in surgical care. The applicability of the CIS to a
wide range of surgical procedures, devices, and settings may
also be a limitation. Themes are intentionally broad and generic.
Although explanations and elaborations have been included,
patients and professionals will need to reflect on the proposed
innovation and consider specific details relevant to the context.

This research has addressed recommendations of patient
safety inquiries internationally and fulfilled a key action of the
UK Independent Medicines and Medical Devices safety Review
review (2.22), but there remain significant challenges for
implementation. Research investigating policies for surgical
innovation has demonstrated significant variability in the
governance and oversight of the introduction of new
procedures/devices'® **~*¢ There was a lack of consistent advice
for when to apply for research ethics approval. New procedures
introduced without a research framework lack some of the
safety nets that are linked to research, such as written patient
information sheets and oversight committees. Interviews with
surgeons and governance representatives demonstrated a
recognition that surgical innovation differs to standard care, but
participants were uncertain what information was needed>’.
Policymakers may consider a more standardized approach to
clarify expectations for patients and professionals. For example,
in the UK, NICE currently classifies new procedures as being
recommended for use with standard arrangements (routine
care), with special arrangements (enhanced consent and
outcome monitoring), or only in a formal research setting®’.
There is local flexibility regarding the interpretation of
information content required for ‘enhanced consent’ and
analysis of hospital policies shows remarkable inconsistency®®.
Integrating the CIS into health technology appraisal guidance
for ‘enhanced consent’ and into research ethics committee
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advice for patient information leaflets, alongside training and
support for clinicians, may provide an appropriate health
system-wide approach to implementation.

The CIS represents ‘what’ information should be considered
before and after innovative surgery, but it does not describe
‘how’ to integrate such information into effective shared
decision-making. Further research is needed to understand how
to best operationalize the CIS for specific innovations.
Guidelines globally provide recommendations to support
effective implementation of shared decision-making in clinical
practice that are relevant to this context**™! This includes
making health service leaders accountable and responsible for
embedding shared decision-making into organizations and
supporting healthcare professionals’ skills through continued
professional development. It is recommended that intervention
be developed and employed before, during, and after
consultations to optimize SDM. One approach has been
successfully applied to improve informed consent for
participation in RCTs>?. This involves observation and recording
of consultations to understand real-life communication,
interviews with participants to explore the impact of the
conversation, and feedback to better train professionals to
discuss surgical innovation. However, it is unclear if such an
approach is appropriate outside of clinical trials.

The CIS for surgical innovation was co-developed to optimize
shared decision-making and informed consent for surgical
innovation. International implementation of  these
recommended information standards may support safe and
transparent surgical innovation in providing innovation-specific
information to patients to fully inform them about unknowns
and risks unique to innovation.
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