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Abstract

In this road map for trauma in France, we focugsthm main challenges for system
implementation, surgical and radiology traininggdampon innovative training techniques.

1) Regarding system organisation: procedures fordridgsignation and certification of
trauma centres are mandatory to implement traunt@omnies on a national scale.
Data collection with registries must be createdthwa core dataset defined and
applied through all registries.

2) Regarding surgical and radiology training, diagimeshaging processes should be
standardised and the role of the interventionabtadist within the trauma team and
the trauma network should be clearly defined. Etiacain surgery for trauma is
crucial and recent changes in medical trainingramEe will promote trauma surgery
as a specific sub-specialty.

3) Innovative training techniques should be impleménraad be based on common
objectives, scenarios and evaluation, so as to awaprindividual and team
performances.

The group formulated 14 proposals that should kelgtructure and improve major trauma

management in France over the next 10 years.



Introduction

Major trauma remains a leading cause of death asdbitity worldwide, and
particularly so among young and economically actidelts in industrialised countries. It is
the third highest cause of loss of disability atjddife years after cancer and cardiovascular
diseases globally [1]. The socio-economic impactassiderable and represents a public
health challenge both worldwide and in France. Redpeing a visible challenge, the funds
and resources attributed to research, care ar torevention of major trauma are discordant
with its social impact[2]. This discrepancy is #fle more surprising when compared to
resources typically available for other acute plaihies such as cardiac arrest, stroke or
maternal health. From this perspective, major tmgan be considered a neglected disease.

Establishing regionalrauma Systemm the United States [3][4], the United Kingdom
[5][6], Germany [7][8] and Norway [9] has improvestvere trauma management in these
countries. When embedded into global and nationitips and accompanied by significant
political will amongst health professionals, cigibciety and public institutions [10], such
trauma systems perform the following functions:

- Developing research and prevention strategies

- Organising major trauma patient management and ataeeregional and national
level

- Standardising and homogenising healthcare profeskicaining and care in major
trauma

- Improving survival and medium and long-term funotb outcome in trauma
patients

- Reducing hospital length of stay and overall cost

- Optimising and facilitating access to rehabilitatfacilities



Beyond trauma, experience in the aforementionedhttes has demonstrated a structuring
effect of formalised trauma systems upon emergarang, acute medical care and acute
surgical care across the board, as well as in ¢éxeep circumstances such as mass disaster
and terrorist attacks.

Despite the socio-economic impact of trauma, very fleveloped countries have yet
enacted a national trauma plan. This is surpriging discordant with other specialties,
notably obstetrics and organ donation, where natiaetworks are common. France lacks a
national comprehensive major trauma policy. Redidrsmuma systems do not exist, with a
few laudable exceptions. The time is ripe to dgvedlocomprehensive national strategy, and
recently a symposium was held at the Grenoble WsityeHospital from the Zito 22 of
November, 2017 in Grenoble, France. Its aim wa®ring together stakeholders and to
federate existing initiatives in the field of traamare in France. The symposium promoted
joint reflection and discussion around three majids: 1) Trauma systems-networks and a
national trauma registry, 1) Changes in traumagsty and radiology practice and IlI)
Simulation and innovative training techniques. Tesults of these exchanges led to 14
specific proposals that are summarised in the ptekecument. These Proposals are not hard
recommendations but intended as foundations oft@dunational trauma policy. They are
based on expert opinions from each sub-group an@ walidated by the GITE (groupe

d’intérét en traumatologie grave) group.



Method

The symposium brought together 44 participants fralinover France, representing the
following scientific societies: Société FrancaisAristhésie et de Réanimation, the Société
Francaise de Médecine d'Urgence, the Société Fsmge Chirurgie Viscérale, the Société
Francaise de Chirurgie Traumatologique, and theiéBbd-rancaise de Radiologie. The
selection of these experts was based upon theiergs@, level of publication and their

experience in trauma care.

The participants formed three working groups:
I) Trauma systems-networks and a national traumistrg,
II) Changes in trauma surgery and radiology pragtic

[1I) Simulation and innovative training techniques.

Each working group agreed on a list of proposald emnsensus statements. These were
presented in a plenary session and openly discussddimproved if required. For each
working group a leader was designated to contrittefinal draft of all proposals in a single
manuscript based on the initial consensus. A vgitommittee drafted and shared with all
participants 28 proposals; these proposals weteatively and repeatedly re-edited. The 28
proposals were again reduced to 21 questions tod@@ formalised consultation process to
retain in the end 14 key propositions.

More than 70% of participants were needed to caaita on a proposition to consider the
vote as valid. The participants expressed agreemena scale from 1 to 9, with “9”
corresponding to a complete agreement and “1” spmeding to no agreement. An

agreement was considered strong, if more than 70%espondents expressed a strong



agreement, grade 7-9. If no agreement or only wagideement would be reached on a
proposal, an amended version of the proposal wbaldubmitted to a second vote. If the
second vote indicated no agreement, the proposaluldwobe dropped.

Only complete questionnaires were taken into accoth questions required a response.
More than 82% of participants completed the quastire and this resulted in an approval

rate of 72% for all propositions formulated.



) National oversight, Trauma network and Accratiin.

Proposal 1: Evaluation and coordination at a national level

National oversight and coordination in the formaohational trauma committee for
any national trauma initiative involving all stakstters is paramount to succeed. This
committee must be embedded or attached to exiiamd) government agencies at national
level and it may be necessary to create a new g geduch a committee ought to be
composed of representatives from government, soglety and a broad range of medical and
non-medical professions and specialities (nursamgesthesia and critical care, emergency
medicine, surgery, radiology, paediatrics, haenogtpgl transfusion medicine and
rehabilitation) all implicated in the care of traapatients to generate a constructive dialogue.
Endorsement by the principal scientific medical isties appears a prerequisite for
legitimacy. This national committee should estdbbslist of process and key performance

indicators that can guide the benchmarking andreeatcreditation process (see Proposal 6).

Existing trauma care and research networks aniadtings could serve as template for
a national trauma initiative and greatly benefanfr federation. Such a federation does not
imply a merger but intends rather to develop shagtergy, increasing the legitimacy of
existing networks and strengthening of a nationélative. Any national trauma initiative
should be based on the principle of subsidiaritganing that in practice no decision should
be made and no function performed at a higher oremmentral level than can be
accomplished at a more local levéligure 1 illustrates how the trauma patient pathway

articulates with a national trauma initiative.

Three working groups are required to further tolepg and develop the national

priorities and policies: a) National Trauma Polidyetwork Structure and Accreditation



Process, b) National Trauma Registry, ¢) Trainind Bducation. These groups are supposed
to develop more detailed proposals that can feedarNational Trauma Initiative under the

auspices of a lead government agency.

Given that governmental financial and material veses are finite, constructive
dialogue with lead government agencies and ingiitat will be required to advocate for
further resource allocation. One obvious exampld aorrently allowed for is that
professional training and education needs to bsidered as working time for both trainees
and the instructors. The group shares the conwidirat this dialogue is worthwhile and

feasible.

Proposal 2: Organisation of regional Trauma systems and networks

Trauma systems and networks are best conceivedegi@nal level to optimise the
assessment and allocation of resources [11] [1R]s Tegionalisation process requires
national consultation with government oversight amtlorsement. Together all regional
trauma networks should cover the entire Frenchitdeyr a territorial overlap between
networks is acceptable and even desirable. Cotisumtavolving pre-hospital, intra-hospital
and rehabilitation trauma providers and servicamortant to coordinate trauma care at the
regional level [13] [14]. Regional consultation vegs supervision, empowerment and
facilitation by the corresponding regional healtiharity (Agence Régionale de Santé, ARS)
with legal power to arbitrate and impose rules whequired. The process should lead to the
appropriate use of rescue, pre-hospital and imispital emergency services and to the
shortest possible delays in pre-hospital transpiujce of transport vector (land or air) and
admission routing to the most appropriate carelifaajiven the clinical condition of the

patient [15].
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Regional trauma systems should adopt an inclugwpeoach in which every hospital with a

24/7 emergency department is included and assigmed level of care, and each facility

provides a level of care that corresponds withllogsources.

Patient needs are matched to a facility with arr@mpate level of care, and all centres have
expeditious inter-facility transfer agreements wiigher-level to be enacted where required
due to evolving pathology. Such inter-facility tsf@rs should be limited to an absolute
minimum. Inclusive organisation helps maintain cetepce and skills in all facilities, limits

the displacement of patients and their relativesraduces saturation in level | centres.

Proposal _3: Coordination, Competence and Resource management within regional
Trauma Networks

Trauma management is by definition multidisciplynand teamwork dependent. A
broad range of professions (nursing, anaesthediacatical care, emergency medicine,
surgery, radiology, paediatrics, haematology, fi@ggisn medicine and rehabilitation), and
professional groups and medical specialties areiardior the success of the trauma care
process. The time constraint in trauma care mansiaindardised and protocol driven care
and interventions and lengthy consultation is cerproductive. Rapid, standardised
responses include specific technigues that surgandsradiologists need to learn and train
for, in order to carry them out efficiently unddr @rcumstances. The group deemed special
attention is required to three key competencesinvightrauma network: general and trauma

surgery, diagnostic and interventional radiologyg aghabilitation medicine.
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Trauma Surgery

Within a given trauma network a 24/7 to all surgimampetencies and skills required
for trauma care must be provided and including osungery, paediatric surgery and cardiac
surgery. The complete spectrum of surgical carallshaeally be available at all level-1
centres without the need to transfer the patienspécific paediatric trauma pathway is an

integral part of any trauma network.

Diagnostic I maging

Trauma imaging is mainly based on ultrasound ands€in; these techniques should
exist in all hospitals participating in trauma caneFrance, but the 24/7 availability of
contrast-enhanced CT requires organisation. Theipgngs aware of a high degree of
heterogeneity between centres and regions regar@ifigscanner protocols and image
interpretation. Unsecure non-standardised imagesfiea and patient data transfer are also
problematic. In this context, it appears necessargtandardise CT-scan protocols at least
within regions if not nationally. Radiologists wiieed to be identified within regional
networks that are willing to contribute to this pegs of consultation and standardisation.
Coordination will also be required at a regionakleto mandate a standard whole-body scan
protocol. Specifications for gated, ECG-synchrotisequisition of chest and large vessel
imaging are also required to compensate for moveéragafact. Such standardisation also
implies secure image and data transfer systemsdimmgvimages with sufficient quality in
compliance with international standards (e.g. PAES<US ORTIF). Joint interpretation by
intensivists, radiologists and surgeons should beoeraged to facilitate adhesion to

therapeutic strategies.

Within a regional trauma network, radiological diagtic quality and performance

needs to be assessed and monitored. This can fuenped via regular visits from level-l
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referral centre experts, for example when attenglangt mortality and morbidity reviews.
Such visits are meant to provide positive educatiostimulation and opportunity for
exchange, training and network development and beayart of an ongoing certification
process. The contribution of artificial intelligento facilitate data and image interpretation

requires further research and evaluation.

Inter ventional Radiology

The group highlights the role of interventional iddgy for the management of
patients with severe trauma. The interventionalioladist must actively participate in
therapeutic decision making alongside the surgewmhtlae anaesthesiologist, rather than just
performing procedures on demand. The first stepheilto identify all interventional-trained
radiologists at each level-I centre and their atéer peripheral hospitals. Each region should
then engage in a consultative process aiming talataise radiology practice and training, to
mutualise resources and to prepare respective Bidfie case of impossibility of transfer to a
level-I facility, mobile interventional teams cosising of a trained radiologist and a radiology
technician may be deployed to peripheral hosptalperform radiological interventions in

facilities without such capacity.

Rehabilitation Medicine

It is vital for future trauma networks to improvadastrengthen the link between
hyper-acute and acute trauma care and medium agetéom rehabilitation medicine and re-
education and social aspects of care including@uigp next of kin of trauma patients. This
link will prove vital if trauma care is to be takeéo the next level and improve long-term

functional outcome.
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Proposal 4: Triage and dispatch system

The most well-known triage system in France areMitel Triage Criteria [16]The
Vittel criteria consistently identify severe traumatients but are not discriminating enough to
triage to the most appropriate level of care. Alégdive and more sophisticated triage systems
have been validated in regional trauma organisation France such as the triage tool
available in the Auvergne-Rhone-Alpes (ARA) reg[dd]. The ARA triage tool Figure 2
and 3) includes both the Vittel and ACSCOT criteria hiifferentiates three grades of
decreasing severity (A, B and C), which are muyuekclusive and allow for adequate pre-
hospital triage. It may well be useful to develapvalidate a new national triage tool. A
national tool could be adapted to regional need$ specificities. In any case within a
regional trauma system all actors should agreeirapls and concise triage rules to match
patient severity to the appropriate level of cadmy such triage algorithms should be
continuously evaluated for performance improveminthe near future, artificial intelligence

will have a significant role to play in triage adidpatch.

Proposal 5: Centre designation

Within a trauma system all participating facilitiesquire a designation based on their
medico-surgical skill set, organisational compeéeaid technical capacity to deal with major
trauma. Centres with the highest level of traumee caill be designated level I. Level |
centres are able to manage the most severely thjpagients with complex and multiple
injuries without need for transfer. A minimum volarof patients with an ISS>15 is probably
required for a level | centre to maintain colleetigkills and competence. This minimum
volume remains to be defined and will be reconsiddor military centres where staff treats

trauma patients in foreign military operations.

14



Centres with a less comprehensive level of caredastgnated level Il. Level I
centres are able to manage severe trauma, buheanost complex and severely injured
patients. For example, a level Il centre shouldbphdy be able to provide damage control
surgery for initial haemorrhage control should §@ort to a level | centre exceed reasonable
or predetermined time limits, and transfer to aldvcentre should be considered following
damage control surgery. A level Il centre shoulddie to provide a complete imaging
diagnostic workup, including contrast-enhanced wHmdy CT scan. Volume of activity
requirements should also apply to level Il centaad such requirements also remain to be
defined.

Depending on the infrastructure and geographicatadteristics of a region a third
level may be designated, level Ill. A level Ill fiitly can manage non-severe trauma and
should probably be able to provide a complete imggiagnostic workup within a reasonable
time frame in order to complete secondary triage.

The designation of centres and their respectiveldeshould be the result of a regional
consultation process inclusive of all stakeholdansl supervised by the regional health
authority. The consultation process should resuli detailed written agreement, which then
becomes a regional reference document. There ardetaled definitive regional trauma
system recommendations that fit all geographicdl iafrastructure circumstances. One size
does not fit all. Transport modes, availability anmdes require specific solutions for each
region. However, the designation of centres regui@rdination within regional triage rules
(see Proposal 2) and respond to regional neesdlsolild be pointed out that similar processes
defining levels of competency have been succeggbeliformed in most developed countries
including France for many specialities over theé fas/ decades, most obviously in obstetrics.

Trauma hospitals require adequate funding andisgaffhe volume of trauma activity in

15



France in level | centres, has probably been usterated and is in consequence not
sufficiently funded [18].

The group shares the consensus that in the custatd of affairs it is difficult to
provide a detailed and definitive classificationfTedauma Centre levels I-llTable 1 provides
a suggestion that requires consensus building\ati@nal level. This also applies to issues of
transportation and more advanced and detailed ptarregionalisation. These issues require
institutional consultation at national level ané &eyond the scope of this position paper and

legitimacy of the study group.

Proposal 6: Accreditation, key performance indicators, regional trauma improvement
program

Centre designation should result from an accrediigirocess formalising structural
requirements, national key performance and quatitiicators (see Proposal 1). It is not
immediately clear which body should perform thigraditation in France (see Proposal 1).
Once again it is of note that such accreditaticaining and assessment processes exist in
France for many other specialities such as orgaratitin and transplantation and obstetric
care and other European countries have develogegtisticated accreditation process to be
used as a guide. In Germany for example the adati&nhi process is supervised by the
Deutsche Gesellschaft fur Unfallchirurgie (DGU) d@hd accreditation process performed by
private institutes. Any accreditation process reggicoordination with the existing legal and
institutional framework in France and close coaoatiion with all medical societies involved.
In the existing institutional and political contelefore national consultation process, the
study group considers it premature to provide reoemdations which agency or organisation

should supervise and perform the centre-accrealitati

16



Centre accreditation within a regional traumaeysshould imply a commitment to a
structured trauma training program aiming towardproved objective performance, quality
and process indicators. A regional steering conemittan coordinate the regional trauma
benchmarking and improvement program along the liofe national targets and
recommendations. Comprehensive regional data tiolflets a prerequisite for accreditation
and the lead agency, notably the regional healthoaities, has a critical role to play in
enabling and empowering training and assessmeet pa@tticipation in a national registry is

mandatory for accreditation.

17



II) National Trauma Registry

Proposal 7: Rationale and framework for a National Trauma Registry

To respond to the public health challenge posedmiajor trauma, reliable data
describing major trauma care in France are requi@drently there is no exhaustive or
comprehensive trauma data collection in place anée, whether at a national or a regional

level, including data on patients dying out of hitapr in minor centres.

Trauma registries are indispensable and a natienahch Trauma Registry that
maintains and extends existing prospective registis a prerequisite for any national
initiative. Reliable data are essential for theleation of the adequacy of resources, and to
identify risk and prognostic factors in individuphtients. A National registry should be
highly concordant with existing European datasetstein 2008). Data from all three phases
pre-hospital, intra-hospital and rehabilitation sldo be collected. Prehospital phase data
should be relatively easily acquired given the ingheg national rollout of computerised
medical regulation software (SI-SAMU). Centres wéhresearch focus may establish an

extended shared biobank.

A Registry Charta binding for all users will defiamong other aspects:

- The purpose and administrative framework,
- Ethical aspects and patient consent,
- Data governance, protection and ownership,

- Access and use of the data

18



Existing registries, the TRENAU Registry mergedhntte RESUVAL database [19], and the
observatory, TRAUMABASE (Traumabase.eu) [20][21][23], provide a framework for
these four aspects for the National Registry toldbuwipon. This framework can be

incorporated into the National Registry.

The National Registry can be linked to administatidatabasesP(ogramme de
médicalisation des systémes d'informati®MSI, and death national registries) facilitating
evaluation, benchmarking and research. These limksld enable cross checking and
improve data capture and completeness for majoinrtaa Automated data extraction from
clinical or administrative information systems slibbe encouraged and facilitated. The use
of advanced information technology and data are@giuch as machine learning and artificial
intelligence should be explored will most likelypguort this capacity. The legal and data
governance implications of database links and aatedhexploitation and analysis require

clarification.

Proposal 8: Trauma Registry objectives

The objectives of the National Trauma Registry dughbe stated in the aforementioned
charter. Research objectives are embedded intti@gnahresearch agenda (see Proposal 11).

These objectives include:

a) Public health and policy objectives:
a. Facilitate regional trauma system management
b. Describe the technical resources and strategideydpin major trauma care
c. Analyse resource allocation and identify nationaldequacies in major trauma
management

d. Develop and follow clinical key performance indimest

19



e. ldentify patterns and factors predictive of morhyidind mortality

b) To facilitate and enable observatl@and prospective research

Different provider groups will have different objaes and require specific data to
evaluate their progress. An academic level | ceniiehave different objectives and data
requirements than a level Il centre with low traumetivity levels. Regional health authorities
require different data than hospitals. As a resuisting and future data collection systems
need to respond to these diverse needs and olgiecidata collection will need to be robust

and sustainable and public funding will be required

Data submission to a regional or national registrguld be mandatory and part of the
designation process for all accredited centresp@al 6). Care must be taken to not overload
health care providers with unrealistic data coltectdemands. Adding to the existing
workload is a major obstacle to the developmentosmal trauma systems and to the
development and extension of trauma registries,fanding for clinical research technicians
to perform data collection will be required. Prafiesals should have easy access to the data
from both their centre and their region so as form and empower their clinical practice.

To optimise data collection, different strata ofedeollection sets should be envisaged.
A core data set should be developed that respoadmihimal regional and national
epidemiological needs. The 2008 European Utsteauifia consensus template data set may
well fulfil these requirements. From this core datet additional layers could be added
according to ascending needs. For example, levédvil II, traumatic brain injury and
haemorrhagic shock data sets may be added. Thalataeset must include as a minimum: i)
the variables required to compute probability ofvawl, based on current scoring systems
such as the TRISS score ii) basic outcome varigdeh as hospital mortality and length of

stay. The Registry should also include data on-temg clinical evolution (neurological
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outcome), socio-economic impact (return to workgtref kin input) and quality of life after

trauma.

Il RESEARCH

Proposal 11: Resear ch and assessment

The national trauma initiative should set a natioesearch agenda set along the lines of a
recent international consens(boi: 10.1007/s00134-017-4895-9. Epub 2017 Jul 2®leally
large-scale research efforts should be coordinated national level. The following non-

exhaustive list provide a selection of priority gtiens and topics:

- Which targets and indicators should be used foromajauma in France?
Preventable deaths, under or over triaging, meéytaéduction, and/or long-term
functional outcomes?

- How should trauma networks be structured? What lefvenedico-surgical capacity
is required for each designated level facility?

- Provide national guidelines comparable to the N({®R&tional Institute for Clinical
Excellence) guidelines in the United Kingdom [24]

- Is there a need to optimise pre-hospital dispatchtaage? If so how?

- How to best deploy pre-hospital airborne transpectors

- What are appropriate criteria for damage contratsgies?

- What is the place and need for hybrid resuscitatieatres in major trauma care?

- What specific measures need to be implementeddegpthe increasing number of
geriatric trauma cases?

- How to make best use of viscoelastic screening tastoagulopathic patients
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A national database that summarises and maps ang@inma research, improvement and
training programs and initiatives would be morentld@sirable. Collaboration with social and

geographic scientists should be encouraged.

IV) TRAINING, SIMULATION, ASSESSMENT

Proposal 12: Initial training and continued training
The aim is to develop standardised educationalrprog based on multi-disciplinarity and

inter-professionalism, improved team-working anaihtedecision making in complex clinical
situations [25]. Key questions that need to be ansd/ are:

- What are the key and core skills required for thenagement of major trauma

patients?

- How to practitioners acquire these skills?

- What is the best method of assessment of suchiiés/?s
In order to develop a consensus-based standardisedculum for major Trauma
management, a list of the key skills for healthcprefessionals will be established. Each

medical and nursing speciality will be asked toiifg core skill-set.

Classical medical education focuses mainly on kedgé and individual technical and
clinical skills. However, many other non-technicskills will strongly influence team
performance and ultimately determine quality anfétyaoutcomes [26]. Such non-technical

skills are poorly taught in classical educationalgpams.

In France, recent changes in the national medreahihg curriculum will include
specific trauma medicine modules. Such moduleseshand jointly attended with other

specialties should be developed and made avaiiablaitial (Diplomes d’Etat d’Etudes
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Spécialisées, DES) as well as continuous medicataibn (Développement Personnel
Continu, DPC). Such modules should cover pathoplygy, technical skills required and
clinical challenges of complex trauma, exampleduishe the management of haemorrhagic
shock, damage control resuscitation, and severeicpdiver or thoracic injuries. These
modules should integrate joint simulation sesstondevelop non-technical skills, team work
and crisis communication facilitating multidiscimdiry cooperation. Initial training for
residents of all concerned specialties and medirafessions and standardised multi-
disciplinary and -professional team training shdogda mandatory accreditation criterion for

tfrauma centres.

Initial or complementary Trauma Surgery Training

French surgeons’ level of interest in trauma syrdesis been heterogeneous and
inconsistent, and variable according to surgicaksdty. Since the recent terrorist attacks in
Paris and Nice in 2015 and 2016, increasing awaeeisepalpable and the need for training
and skill development has been emphasised (So€i&Bcaise de Chirurgie d’Urgence,
SFCU, http://sfcu.univ-lyonl.fr). Some Europeanmoies offer the specialty training in the
sub-specialty of Trauma Surgery (European SocietyTrauma and Emergency Surgery
[ESTES], http://www.estesonline.org). Many Mediéalministrative Councils (CME) across
the country as well as many surgeons have exprabgsedeed for standardised initial and
complementary training in Trauma Surgery for aligeons working in acute care facilities in

France across all surgical specialties.

Such training should adhere to a national curritund could easily be based upon
the trauma surgery module pioneered by the militagdical health service (Services de

Santé des Armées, CACHIRMEX training course, Ecdie Val de Grace, Paris, and
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Principles of War Surgery, Gestion d’EnseignemeBlistance d’Information du Service de
Santé des Armées GEDISS@ http://www.dev.gedisa.®tgs module could be delivered
during initial training to all general medical tnees and junior surgeons, as well as a
refresher course or during continuous professideaklopment to senior clinicians from all
surgical specialties based on a core skill setdbese). Such a program would respond to the
training needs expressed by clinicians and Medidahinistrative Councils (CME) across the
country.

For the initial training of general medical traiseand junior surgeons, theoretical
teaching has been incorporated into the basic itegdh visceral surgery. Other surgical
specialities need to follow this lead. Following thational reform of medical training, a war
and disaster surgery module will be delivered tsalgical trainees, and in theory should be
to all medical trainees in specialty training (DHSiplémes d’Etudes Spécialisés). This
teaching incorporates practical team-based traisiimglation.

To ensure continued professional development irctigiag surgeons, a modular
approach should again be adopted. On the one htteddance at official training modules as
described above may be encouraged. On the othgoned refresher courses may also be
offered, although the latter will require consutiatand development. Mobile training teams
may be envisaged.

Long-term individual, institutional, financial amdaterial encouragement and support will
be required from regional health authorities toue@sustainability. Surgical attendance could
be a criterion for ongoing certification of Traurhietwork facilities. One existing regional

trauma network - TRENAU - has pioneered such amaggh [19].
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Interventional Radiology Training

The training of radiologists needs to evolve stoaacorporate this dimension, so that
future generations of radiologists are trained r$egsionals in the trauma context. Current
training is insufficient.

There are three levels of procedures in interveaticadiology:
e Level |, accessible to most radiologists, includdsasound-guided or CT-guided
puncture, drainage or biopsy
e Level I, includes more complex techniques such asbolization and
revascularisation of peripheral vessels
e Level Ill, corresponds to use of intracranial eraksular techniques or complex

haemostatic procedures such as aortic endoprotheses

Level | and Il are required in the vast majoritytcduma cases treated in a mature trauma
system. They should be a prerequisite for a levehlima Centre designation. Endovascular
and percutaneous protocols are more homogenoustitbae used in diagnostic radiology.
This can be explained by the fact that trainingrgvided by just a few centres in France
(DIU, Ecole d’embolisation). Moreover, only a smalimber of radiologists perform these
techniques (5% of all radiologists in French terigs, or 450 clinicians). The financial
incentive to acquire and deploy these skills isitboh since their compensation is low
compared to their cost.

Interventional Radiology (IR) training will be effted by the currently ongoing
national reform of medical training (Réforme du @ewycle). IR training will become a
formal option within the radiology specialty-traiigi template and will be delivered during the

two-year consolidation phase.
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Proposal 13: Enhanced use of Medical Simulation and standardised Simulation

Simulation is an educational tool used to improvaldy and safety of practices in
multiple situations [27]. It is currently expandiig medical training, is used to teach and
train technical and non-technical skills, and tchame teamwork and communication
[28][29]. Simulation-based education methodologywisll suited to major Trauma care.
Simulation-based pedagogy will provide both realiamd interactivity, connecting basic
science, clinical knowledge and procedural skii8][ Training objectives will be defined
aligned to the educational modules across medpetialties and health professions with
standardised scenarios corresponding to individual team skill sets. Interconnections
between specialties and professions will be dewslopgnd encouraged in order to promote
teamwork skills and to share resources. Those sosnaill cover both technical and non-
technical skills. The design, rules and deliverytlué scenarios will use standardised core
language in order to promote a common pathway df akquisition during simulation
sessions and obtain validation by a multidiscipinexpert group. Assessment grids will be
designed according to previously defined individwallective, technical and non-technical
skills. Assessment grids may also help standamdigg®iefing procedures across simulation

centres and reinforce the importance of debrigfindpe learning process.

Proposal 14: Assessment and improvement of individual and team performance

The curriculum for major Trauma could be graduaiiyegrated into medical and
nursing specialty programs for all staff involvedsevere trauma care, and also include pre-
hospital staff. It could then constitute a partafaccreditation process. This process must be
validated step by step, providing recognised, edid and permanently updated assessment

tools.
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Standardised simulation sessions may be video-dedoand interchanged between
trauma-centres. Individual and team performancessssents will be performed with the use
of standardised assessment grids. Such a procksomngurrently and independently assess
and improve trauma care. The debriefing methodoleggd in the simulation environment
can also be adopted in real time clinical majourma care. Trauma teams will debrief
employing clinical and non-technical assessmemisgso as to guide and improve their own

practice.

Conclusion

The development of the above proposals will regur concerted effort from all
concerned professional stakeholders and from gowemnh institutions and civil society.
Long-term commitment from all will be a prerequesitor success. The proposals are
summarised inTable 2. Political and institutional support is crucial toake the effort
sustainable and provide necessary conceptual,dialeand material support. These Proposals
also highlight the role of the cooperation betweilian and military medical organisations.
Once a national plan becomes a reality in Franaeyean data gathering may be considered

to provide a comprehensive picture of trauma caress the continent.

27



References

[1] GBD 2016 DALYs and HALE Collaborators. Globategional, and national
disability-adjusted life-years (DALYs) for 333 dases and injuries and healthy life
expectancy (HALE) for 195 countries and territorie890-2016: a systematic analysis for the
Global Burden of Disease Study 2016. Lancet 201 13%0-344. doi:10.1016/S0140-
6736(17)32130-X.

[2] Davis KA, Fabian TC, Cioffi WG. The Toll of D&aand Disability From Traumatic
Injury in the United States-The “Neglected DiseasefModern Society, Still Neglected After
50 Years. JAMA Surg 2017;152:221-2. doi:10.10014a019.2016.4625.

[3] MacKenzie EJ, Rivara FP, Jurkovich GJ, NathaBs Frey KP, Egleston BL, et al. A
national evaluation of the effect of trauma-centawre on mortality. N Engl J Med
2006;354:366—78. doi:10.1056/NEJMsa052049.

[4] Eastman AB, Mackenzie EJ, Nathens AB. Sustgirirtoordinated, regional approach
to trauma and emergency care is critical to patieaith care needs. Health Aff Proj Hope
2013;32:2091-8. do0i:10.1377/hlthaff.2013.0716.

[5] Cole E, Lecky F, West A, Smith N, Brohi K, Daymort R, et al. The Impact of a Pan-
regional Inclusive Trauma System on Quality of Caken Surg 2016;264:188-94.
doi:10.1097/SLA.0000000000001393.

[6] Jenkins P, Rogers J, Kehoe A, Smith JE. An wai#n of the use of a two-tiered
trauma team activation system in a UK major trauceatre: Table 1. Emerg Med J
2015;32:364—7. doi:10.1136/emermed-2013-203402.

[7] Frink M, Kihne C, Debus F, Pries A, Ruchholtz [$he TraumaNetzwerk DGU
project. Goals, conception, and successes achieMadlichirurg 2013;116:61-71; quiz 72-

73. doi:10.1007/s00113-012-2326-5.

28



[8] Debus F, Mand C, Geraedts M, Kiilhne CA, Frink Sfebert H, et al. [Expectations
from the TraumaNetwork DGU®: Which goals have beachieved? What can be
improved?]. Unfallchirurg 2016;119:307-13. doi:1@¥/s00113-014-2629-9.

[9] Dehli T, Gaarder T, Christensen BJ, VinjevolPOWisborg T. Implementation of a
trauma system in Norway: a national survey: Impletaton of a Trauma System. Acta
Anaesthesiol Scand 2015;59:384-91. doi:10.1111/2467.

[10] Moore L, Champion H, O'Reilly G, Leppaniemi Aameron P, Palmer C, et al.
Impact of trauma system structure on injury outcenaesystematic review protocol. Syst Rev
2017:6:12. doi:10.1186/s13643-017-0408-8.

[11] Mullins RJ, Veum-Stone J, Helfand M, Zimmer+@eeck M, Hedges JR, Southard
PA, et al. Outcome of hospitalized injured patieater institution of a trauma system in an
urban area. JAMA 1994;271:1919-24.

[12] Iwashyna TJ, Christie JD, Kahn JM, Asch DA.dbarted paths: hospital networks in
critical care. Chest 2009;135:827-33. doi:10.137&#t.08-1052.

[13] Bailey J, Trexler S, Murdock A, Hoyt D. Vefition and regionalization of trauma
systems: the impact of these efforts on trauma icatlee United States. Surg Clin North Am
2012;92:1009-1024, ix—x. doi:10.1016/j.suc.201208.

[14] Sampalis JS, Denis R, Lavoie A, Fréchette ®ykas S, Nikolis A, et al. Trauma care
regionalization: a process-outcome evaluation. auifra 1999;46:565-579; discussion 579-
581.

[15] Hirshon JM, Galvagno SM, Comer A, Millin MG decare DJ, Alcorta RL, et al.
Maryland’'s Helicopter Emergency Medical Servicepé&ence From 2001 to 2011: System
Improvements and Patients’ Outcomes. Ann Emerg M2a16;67:332—340.e3.
doi:10.1016/j.annemergmed.2015.07.503.

[16] Vivien B, Raux M, Riou B. Evaluation préhospiére de la gravité des traumatisés.

29



Ann Fr Médecine Urgence 2011;1:33-42. doi:10.1Q(8341-010-0003-4.

[17] Bouzat P, Ageron F-X, Brun J, Levrat A, BettiMd, Rancurel E, et al. A regional
trauma system to optimize the pre-hospital triafjrauma patients. Crit Care 2015;19:111.
doi:10.1186/s13054-015-0835-7.

[18] Perozziello A, Gauss T, Diop A, Frank-Soltysid, Rufat P, Raux M, et al. [Medical
information system (PMSI) does not adequately ifesevere trauma). Rev Epidemiol Sante
Publique 2017. doi:10.1016/j.respe.2017.10.002.

[19] Bouzat P, David JS, Tazarourte K. French negidrauma network: the Rhone-Alpes
example. Br J Anaesth 2015;114:1004-5. doi:10. 14j@klev124.

[20] Hamada SR, Gauss T, Duchateau F-X, Truchotakrois A, Raux M, et al.
Evaluation of the performance of French physiciaifed emergency medical service in the
triage of major trauma patients. J Trauma Acute eCeéBurg 2014;76:1476-83.
doi:10.1097/TA.0000000000000239.

[21] Raux M, Le Manach Y, Gauss T, Baumgarten RmBida S, Harrois A, et al.
Comparison of the Prognostic Significance of Ihittlood Lactate and Base Deficit in
Trauma Patients. Anesthesiology 2017;126:522—-331@4d.097/ALN.0000000000001490.
[22] Duchateau F-X, Hamada S, Raux M, Gay M, MahtPaugam Burtz C, et al. Long-
term prognosis after out-of-hospital resuscitatioh cardiac arrest in trauma patients:
prehospital trauma-associated cardiac arrest. Emeaved J 2017;34:34-8.
doi:10.1136/emermed-2014-204596.

[23] Gauss T, Campion S, Kerever S, Eurin M, RauxH©drrois A, et al. Fibrinogen on
Admission in Trauma score: Early prediction of I@lasma fibrinogen concentrations in
trauma patients. Eur J Anaesthesiol 2017:1. ddid97/EJA.0000000000000734.

[24] Glen J, Constanti M, Brohi K. Assessment amitidl management of major trauma:

summary of NICE guidance. BMJ 2016:i3051. doi:1868/bm);.i3051.

30



[25] Nicksa GA, Anderson C, Fidler R, Stewart L.nd&wvative approach using
interprofessional simulation to educate surgicaldents in technical and nontechnical skills
in high-risk clinical scenarios. JAMA Surg 2015;1301-7.
doi:10.1001/jamasurg.2014.2235.

[26] Briggs A, Raja AS, Joyce MF, Yule SJ, Jiang Whsitz SR, et al. The role of
nontechnical skills in simulated trauma resusatatiJ Surg Educ 2015;72:732-9.
doi:10.1016/j.jsurg.2015.01.020.

[27] Cook DA, Hatala R, Brydges R, Zendejas B, $zosJH, Wang AT, et al.
Technology-enhanced simulation for health professieducation: a systematic review and
meta-analysis. JAMA 2011;306:978-88. do0i:10.100t4£011.1234.

[28] Murphy M, Curtis K, Lam MK, Palmer CS, HsuMgcCloughen A. Simulation-based
multidisciplinary team training decreases timeritical operations for trauma patients. Injury
2018. d0i:10.1016/j.injury.2018.01.009.

[29] Gjeraa K, Mgller TP, @stergaard D. Efficacysihulation-based trauma team training
of non-technical skills. A systematic review. Acfmaesthesiol Scand 2014;58:775-87.
doi:10.1111/aas.12336.

[30] Sparks JL, Crouch DL, Sobba K, Evans D, Zhangohnson JE, et al. Association of
a Surgical Task During Training With Team Skill Agsjtion Among Surgical Residents:
The Missing Piece in Multidisciplinary Team TraiginJAMA Surg 2017;152:818-25.

doi:10.1001/jamasurg.2017.1085.

31



Table 1. Suggestion for Trauma Center Level-I expertisetaotnical infrastructure. This
classification is the actual classification of traicentres in the Auvergne-Rhone-Alpes

region and should be adapted in each regional mktwo

Trauma centre Trauma centre Trauma centre
Level | Level Il Level I11

Admission Unit TRU TRU/ED ED
Trauma Teal YES YES NO
Critical Care ICU ICU ICU or SDU
Specialized ICU YES NO NO
Operating Room H24 YES YES YES
Anesthetist-Intensivist H24 YES YES ON CALL
General Surgery H: YES YES ON CALL
Orthopedic Surgery H24 YES ON CALL ON CALL
Neurosurgery YES NO NO
Cardiac Surgel ON CALL NO NO
Thoracic / Vascular Surgery ON CALL ON CALL NO
Ophtalmic / ENT ON CALL ON CALL ON CALL
Maxillofacial ON CALL ON CALL NO
Urology ON CALL ON CALL ON CALL
Gynecology / Obstetric H: YES ON CALL ON CALL
Imaging within 30 mil CT/MRI CT/MRI CT
AE within 30 min YES YES NO
Massive Transfusic YES YES NO
Mobile ICU Ambulance >2 At least 2 1
EMS Helicopter >1 1 NO
Helipad Acces YES YES YES
Major trauma (ISS > 15) > 100 > 50 -
Trauma Research / Education YES NO NO

AE: angio-embolization; EMS: emergency medical systENT:ear, nose, and throat; ICU:
intensive care unit; ; ISS: injury severity scofpecialized ICU: burn-ICU, neuro-ICU,
pediatric ICU.
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Table 2. Summary of the different proposals from the Gewintérét en TraumatologiE
(GITE) group.

CHAPTER

PROPOSAL SUB-PROPOSAL

I) National oversight,
Trauma-Networks,
Accreditation

P.1 Coordination and evaluation by national oversight -

trauma committee attached to existing or new gawvert
agency implicating all trauma care stakeholders thas
subsidiarity

National Committee, Policy and
indicators

Constructive dialogue

- Existing initiatives as template

- Resource adequacy

P.2 Organisation of inclusive regional trauma networks
based on regional consultation process

P.3 Coordination, Competence and Resource manage  Special roles fc
within regional Trauma Networks including all héattare - General and Trauma Surgery

providers and professionals groups ) ) ]
- Diagnostic Imaging

- Interventional Radiology

P.4 Need for regional Triage and dispatch systems
extend existing algorithms; potential need for o
algorithm

P.5 Center designation by health authorities base
concise national criteria into Level I-11]

P.6 Center designation based on centralised accremitati

program, follow up of standardised key performazce
process indicators and implementation of regioraalrha
improvement programs

- Rehabilitation

[1) National Trauma
Registry

P.7 National unified Trauma Registry indispensable p-
requisite for National Trauma Policy to allow estition of
needs, resource consumption and impact

P.10 Clearly stated national objectives trauma regiatrgt
alignment with research agenda

Establishment of nation
Trauma Registry Charta

Alignment with existing
European Registries

Link to administrative databases

Need based data collection w
core and extended registry data
set

Mandatory participation for
trauma networks and centers
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I11) Research

V) Training,
Simulation and
Assessment

P.11 National research agenda set by national trauma - Develop innovation and
committee and continued scientific assessmentafeglies multidisciplinary research
and care

P.12 Develop standardised educatioprograms based ¢ - Initial or complementar

multi-disciplinarity and inter-professionalism, ingved Trauma Surgery Training

team-working and team decision making in complex

clinical situations - Interventional Radiology
Training

P.13 Enhanced use of Medical Simulation and standardised
Simulation

P.14 Assessment and improvement of individual and t
performance
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Figure legend

Figure 1. Schematic view of the different proposals for tnaucare in France

Figure 2: Grading scale for on scene evaluation and triageaoima victims available in the

Auvergne-Rhone-Alpes region.

Figure 3: Algorithm for triage according to the prehospitahde of injury severity and

hospital classification available in the AuvergnieeRe-Alpes region.
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Plan/Oversight Evaluation/Audit

- Lead agency, Trauma system advisory committee - Register, Database, epidemiological surveillance

- Triage, transfer-, transport-protocol, SOP-based care - Benchmarking, interdisciplinary review, Accreditation
(Link to Trauma Improvement Program) - Performance and process indicators

- Accreditation/Level designation - Integration of evaluation throughout care continuum

- Interservice and —facility communication - Trauma Improvement Program

- Disaster preparedness
Use of data to empower

Inclusive system and resource adequacy patients and professionals

SAMU Triage Stan"isation Immediate Complete
Dispatch ALS Czr:t?'if interventions care
SAMU
Human Resource/Education-Training Research

- Need-based research agenda

- Appropriate staffing
- Innovation and Development

- Training and education linked to Trauma Improvement
Program and SOP

Evaluation and audit of training programs Trauma system as research and innovation lab




Grade A: instable despite resuscitation

* Systolic arterial pressure < 90 mmHg despite the use of vasopressors and/or more than 1.5 L crystalloid
fluids

* Sp02 < 94% despite the use of mechanical ventilation or the use of facial mask with high-flow oxygen
*+ GCS =8 or motor GCS <4

Grade B: stablilized after prehospital resuscitation or anatomic criteria

+ Systolic arterial pressure > 90 mmHg or SpO2 > 94% after initial resuscitation
+GCS9-13

+ Suspicion of spinal cord injury

* Positive extended-FAST

+ Suspicion of severe pelvic injury

+ Severe limb injury (amputation or crushed limb)

* Penetrating injury to haed / neck / trunk

— Grade C: Stable with high-kinetic circumstances or medical history

« Fall from more than 6 meters, ejected/Projected/Blasted victim;

+ Death in the same vehicle

» Assessment of speed accident: vehicle deformation, no seat belt, no helmet
+ Fracture of two proximal long bones (femur/humerus)

* Medical history: <5 yrs or > 65 yrs, pregnancy, coagulation disorders
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