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Abstract

Background Timely and effective pre-hospital management of penetrating neck injuries (PNI) is critical to improve
patient outcomes. Pre-hospital interventions in patients with PNI can be especially challenging due to the anatomical
injury site coupled with a resource-limited environment. Nationally, in the United Kingdom, no consensus statement
or expert agreed guidance exists on how to best manage PNI in the pre-hospital setting.

Method We conducted a national modified e-Delphi study with subject matter experts (SMEs) from multiple profes-
sional specialities with experience in the management of PNI. Pre-identified SMEs were contacted and consented
prior to participation allowing for a remotely conducted Delphi using REDCap and Microsoft Teams. In Round 1, state-
ments drawn from the literature base were distributed to all SMEs. Round 2 comprised a facilitated and structured
discussion of the statements and then an online survey provided final ratification in Round 3. Of the participating
SMEs consensus was set a priori at 70%.

Results Of the 67 pre-identified SMEs, 28 participated, resulting in a response rate of 42%. From the first two rounds,
19 statements were derived with every statement achieving consensus in Round 3. Subsequently, an algorithm
for the pre-hospital management of PNI was developed and agreed with SME consensus.

Conclusion Curation of national consensus statements from SMEs aims to provide principles and guidance for PNI
management in a complicated patient group where pre-hospital evidence is lacking. Multi-professional national
consensus on the best approach to manage these injuries alongside a novel PNl management algorithm aims to opti-
mise time critical care and by extension improve patient outcomes.

Keywords Penetrating neck injury, Trauma, Pre-hospital, Pre-hospital emergency medicine, Helicopter emergency
medical services

*Correspondence:

Joanne Griggs

jogriggs@aakss.org.uk

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://orcid.org/0000-0003-3810-4342
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s13049-024-01291-1&domain=pdf

Simpson et al. Scand J Trauma Resusc Emerg Med (2024) 32:123

Background

Penetrating neck injury (PNI) is defined as any trauma to
the neck that violates the platysma muscle layer [1]. This
injury is relatively rare but is a challenging clinical pres-
entation due to the anatomical structures which may be
injured. PNI account for up to 1% of all trauma patients
with an associated mortality of 3-6% [2]. Pre-hospital
teams are often requested to attend patients with PNI
due to the nature of the injury and likelihood of clinical
deterioration during conveyance to definitive hospital
care [3].

Optimal management of PNI in a timely manner is
vital to good clinical outcomes, however, management
of these injuries is especially challenging within the
resource-limited pre-hospital environment. Injuries can
span many anatomical structures and physiological sys-
tems. Airway insufficiency may result from direct tra-
cheal or external compromise. Ventilatory compromise
may result from wounds extending into the thoracic cav-
ity. Haemorrhage from underlying vascular structures
can be non-compressible, challenging to control, neces-
sitate advanced resuscitative interventions, and result in
significant circulatory and potentially neurological com-
promise. Similarly, direct spinal cord injury may co-exist
or be an isolated injury. In the main, these patients bene-
fit from expeditious transport to a specialist trauma cen-
tre. However, the presence of medical professionals, from
the first responder to advanced critical care teams, ena-
bles clinicians to provide pre-hospital interventions [4].
These may include application of trauma or haemostatic
dressings, haemorrhage control or blood product trans-
fusions. Being able to provide interventions at the scene
of the incident in a time sensitive manner is important as
evidenced within international guidance [1].

A recent review of the management of patients with
PNI identified no consensus statements or agreed guide-
lines on the management of these injuries in the pre-hos-
pital setting in the UK [5], despite those evident through
the Western Trauma Association in the US. Although
scoping in nature the pre-identified relevant literature
from this review formed the basis of a proposed set of
management principles and interventions used to guide
this study. Consensus statements and guidance are
important to all clinicians with varying scopes of prac-
tice, to allow for standardised management algorithms
within the pre-hospital setting.

We designed a modified e-Delphi study to develop
multi-professional national (within the United Kingdom)
consensus on the pre-hospital management of PNL In
addition, we aimed to provide a pre-hospital manage-
ment algorithm based on these core principles to opti-
mise time-sensitive interventions in this challenging
patient group.
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Methods

Study design

The study was initiated, designed and conducted between
1 July 2023 and 1 December 2023 at Air Ambulance
Charity Kent Surrey Sussex (KSS). The research group
was formed with clinicians from a variety of specialities
who are both currently employed within, and have clini-
cal exposure in pre-hospital care.

The modified Delphi method is a structured and itera-
tive approach in achieving consensus to address a par-
ticular problem or issue [6]. Typically this comprises
identification of an expert panel, repeated rounds of data
collection and structured feedback to participants fol-
lowing each round [7, 8]. All participants consented to
the study protocol and confidentiality was maintained
as far as possible throughout each structured round. The
study has been reported following the recommended
standards for a Delphi method, as set out by Conduct-
ing and Reporting Delphi Studies (CREDES) criteria to
allow for improved rigour and transparency in both the
conduct and reporting of studies employing the Delphi
method [9]. Although, the researchers note the limiting
nature in asserting clinical practice guidelines from state-
ments not validated through methods such as Grading of
Recommendations, Assessment, Development and Eval-
uation (GRADE), it was felt that due to the paucity of evi-
dence in this area of clinical practice an expert consensus
approach was justified and as such a modified Delphi
appropriate [6].

Participant recruitment

An initial research group was formed (CS, JG, HT, MG,
AH). To prevent bias, no members of the research group
participated in the Delphi process. The research group
identified individuals who were relevant subject mat-
ter experts (SMEs) from within the UK. A national,
rather than international approach was taken in the first
instance to develop consensus and guidelines based on,
and directed at, national systems and scopes of practice;
these could then be shared on an international stage to
agree international practice consensus. These SMEs rep-
resented a broad range of clinical backgrounds including
Paramedics, Advanced Paramedics, Critical Care Para-
medics and Doctors within specialties including Emer-
gency Medicine, Intensive Care Medicine, Anaesthetics,
and relevant Surgical specialties. Due to the nuanced
study question, the research group adopted this unique
approach as opposed to wider advertisement through
broader pre-hospital channels.

In addition, the Medical Director and Lead Paramedic
of each Air Ambulance organisation along with the Med-
ical Directors of two regional ambulance services were
included in the initial invitation to participate. Those who
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expressed an interest were encouraged to share details of
the study with other eligible clinicians, whom may have
expertise in the pathology therefore using a snowballing
technique [7]. This process ensured a broad range of geo-
graphical representation across the UK including both
urban and rural regions, and SMEs with both military
and civilian pre-hospital clinical exposure, and expertise
from a range of specialties. SMEs were invited to partici-
pate in all rounds.

Delphi process employed

The modified Delphi process was conducted in three
rounds (Fig. 1) to establish both consensus and valid-
ity of the proposed statements. Validity in this context
evaluated whether statements were clinically relevant,
scientifically sound, and practically applicable for devel-
oping robust clinical practice guidelines. Each round was
designed a priori, and the study design did not change
from the original protocol. Identified SMEs (67 total)
were provided details of the Delphi study along with a
link to the first round on REDCap. Responses to each
round were anonymised between SMEs.

Consensus was set a priori at 70% agreement of par-
ticipating SMEs, in-line with previous Delphi studies
[10, 11]. SMEs rated each statements validity with regard
to practical applicability in the clinical setting. Free text
feedback was optional for each statement and responses
to this were used to guide the structured discussion in
Round 2 and generation of new potential statements for
consensus. This iterative process allowed for refinement
of statements to enhance their validity while maintaining
their clinical utility.

Rigour and transparency throughout the study proce-
dures was ensured by the research group. The surveys
delivered in Round 1 and Round 3 used the software
REDCap (Research Electronic Data Capture) hosted
at KSS. REDCap is a survey tool that is General Data
Protection Regulation (GDPR) compliant and certified
to ISO 27001 standard [12]. Following data collection
anonymised data was exported to Excel (Version 16.79.1).
The systematic approach to data collection and analysis
strengthened the methodological validity of the consen-
sus-building process.

Round 1: Initial statement consensus

In Round 1, statements for consideration were generated
by the research group from the scoping review and evi-
dence base summarised in the aforementioned review
paper [5]. Accompanying information that provides
further information on each statement was provided to
contextualise and situate each statement with support-
ing evidence. Respondents were asked to score the state-
ments using a Likert scale from 0 to 10 (0 indicating
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strongly disagree and 10 indicating strongly agree). The
wording of each statement was agreed between the co-
authors prior to Round 1. Round 1 was undertaken in
July and August 2023.

Round 2: Structured facilitated discussion

Round 2 consisted first of an online structured discussion
between SMEs, chaired by one research group member
(AH), and moderated by the other research group mem-
bers. All identified SMEs were invited to this discussion
and consent was ensured from all SMEs prior to com-
mencement. During this structured discussion, both
accepted and rejected statements from Round 1 were dis-
cussed along with the anonymised comments submitted
pertaining to each statement. During this structured dis-
cussion, two research group members took detailed notes
(JG/MG) and all comments made in Microsoft Teams
chat were captured. From these, the research team made
one of three decisions from the Round 1 statements:

a) Accepted verbatim and taken through to Round 3

b) Discarded and not taken through to subsequent
rounds

c) New statement generated as a collapsed/amalga-
mated/revised version of Round 1 statement.

All new statements generated through option C were
then taken back to the panel of SMEs involved in Round
2 for approval, prior to being advanced through to Round
3.The new statements generated in Round 2 are shown
in Appendix 1 in supplementary material. Round 2 was
completed on 7 September 2023.

Round 3: Final ratification

Round 3 took the statements generated from Round 1
and 2 back to the SME group for final ratification. From
the questions, statements, and comments in Round 1,
alongside the structured discussion in Round 2; a new
proposed management algorithm was generated by the
research group. At this point the algorithm was commu-
nicated to the SMEs. Round 3 was undertaken in Novem-
ber and December 2023.

Patient and Public Involvement

Lay representation on the Charity Board at KSS
expressed support for continued research into the man-
agement of pre-hospital traumatic injuries, including
those with penetrating neck trauma. Patients were not
directly involved in the study design, recruitment, or
conduct. Results and clinical interpretation of the study
will be shared with both lay representatives and partner
organisations as deemed appropriate.
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Fig. 1 Modified Delphi methodology employed through the study

Ethical considerations advised that REC approval would not be required. Prior
The Health Research Authority (HRA) Medical Research  to commencing the study, the KSS Research and Inno-
Council decision tool was used to establish the need for  vation Committee approved the protocol and additional
Research Ethical Committee (REC) approval. The toolkit  research materials.



Simpson et al. Scand J Trauma Resusc Emerg Med (2024) 32:123

Results

Summary of each round

In Round 1, 28 of the 67 initially identified SMEs
responded to the survey giving a response rate of 42%.
The profession, background and service of these SMEs
was collected to describe the geographical and experi-
ential expertise contributing to the Delphi (Table 1). In
Round 1, 27 statements were considered, of which 18
reached consensus. Three Yes/No questions and one
priorities question were also used to inform the man-
agement algorithm. One question on time-intervals
was also included in Round 1, but this topic was taken
no further following the structured discussion as it was
deemed outside the scope of this project.

Round 2, in which 10 SMEs took part started with a
facilitated structured discussion. From this event a fur-
ther 11 consensus statements were generated by the
research group. These statements were sent out to the
SMEs who had participated in the structured discussion
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and all 11 developed statements reached consensus and
were thus taken through to Round 3.

Round 3 included 25 of the initially identified SMEs
responded to this final round, giving a response rate of
37%. The profession and background of these SMEs is
summarised in Table 2. 19 final consensus statements
generated from the previous two rounds were proposed
and all 19 reached consensus (Table 3).

A final management algorithm was proposed which
also reached consensus for acceptance. The proposed
management algorithm was developed following the con-
sensus statements that were agreed by the SME group,
along with the discussion generated in Round 2. The final
algorithm was ratified for publication in Round 3 with
80% agreement from responding SMEs (Fig. 2).

Discussion

The agreed consensus statements from this Delphi will
provide guidance for management of a complicated and
nuanced patient group with PNI where pre-hospital

Table 1 Participant demographics, background, professional specialty and individual PHEM representation amongst the SMEs

participating in Round 1

Respondents

Profession Medic
ACP/CCP

Consultant Paramedic

Medical specialty Anaesthetics

Emergency Medicine

GP/PHEM

Intensive Care Medicine
Oral and Maxillofacial surgery

4

PHEM service representation

Trauma surgery

Air Ambulance Charity Kent Surrey Sussex
Devon Air Ambulance Trust

Dorset and Somerset Air Ambulance Trust
East Anglia Air Ambulance

Emergency Medical Retrieval Service
Emergency Medical Retrieval Service

Great Western Air Ambulance Charity
Hampshire and Isle of Wight Air Ambulance
London Air Ambulance Charity

Lincolnshire and Nottinghamshire Air Ambulance

MAGPAS
North-West Air Ambulance Trust
South-East Coast Ambulance Trust

South-West Ambulance Service Foundation Trust

The Air Ambulance Service
West Midlands MERIT
No current PHEM service

1
9
1
3
9
2
2
1
1
5
3
1
2
1
1
1
2
2
1
1
2
1
1
1
1
2

PHEM; Pre-hospital Emergency Medical Service; SMEs, Subject Matter Experts; ACP, Advanced Clinical Practitioner; CCP, Critical Care Paramedic; GP, General
Practitioner. MERIT; Medical Emergency Response Incident Team
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Table 2 Participants demographics, background and
professional specialty providing final ratification to statements
and algorithm in Round 3

Profession Medic 14

ACP/CCP

Consultant Paramedic
Medical Specialty Anaesthetics
Emergency Medicine
GP/PHEM

Intensive Care Medicine

N — — 00 N N O

Trauma surgery

ACP, Advanced Clinical Practitioner; CCP, Critical Care Paramedic; GP, General
Practitioner; PHEM, Pre-hospital Emergency Medicine

evidence is currently lacking. Overarching statements
were curated to provide principles of management that
are applicable to all levels of pre-hospital practitioner,
with the understanding that certain interventions will not
be within the scope of practice of all. It is hoped that the
publication of the PNI Delphi will drive both National
and International discussion to reach consensus on the
pre-hospital management of PNI, which incorporates
pre-hospital specialists to encourage decisions on profes-
sion specific interventions.

We note that in Round 1, SMEs were more likely to
reach consensus where broad principles of management
were suggested as opposed to specific treatment recom-
mendations, potentially with specific equipment that
operators may not be familiar with. This approach was
thus used to develop the statements proposed in Round
2, and the final agreed upon statements. However, further
detailed discussions may be required to facilitate more
specific treatment recommendations. This was reflected
within the wording choices first adopted by the research
team, as each round iterated the language softened to
reflect the uncertainty and context specific alterations to
each statement.

This study was conducted along the guidelines set out
by the aforementioned CREDES study [9]. SME selec-
tion was performed by the research group based on
knowledge of SMEs with experience managing this spe-
cific patient population. There was the potential for
selection bias to be introduced through this process so
the step to invite the Medical Directors and Lead Para-
medic of each service (or their nominated representa-
tive) was introduced to mitigate against this and ensure
a broad consensus from a range of stakeholders. The
SMEs demonstrated an appropriate level of engagement
with the study which was maintained throughout. As
expected, Round 2 required a greater and more specific
time input and had the lowest response rate, however the
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dissemination of the outcomes of Round 2 back to the
whole SME group in Round 3 was conducted to remove
any self-selection bias potentially incurred because of
this. Nevertheless, the authors recognise the potential
for some selection bias. In addition, all identified SMEs
are from UK based pre-hospital practice, thus potentially
limiting the external validity to countries with varying
pre-hospital systems.

Catastrophic haemorrhage

The SME group agreed that direct pressure, along with
packing of wounds with haemostatic gauze where possi-
ble, represents the mainstay of treatment for catastrophic
haemorrhage in this junctional region. This is in agree-
ment with the published literature which reports hae-
mostasis to be achieved in between 67 and 100% of cases
with this method [13].

Augmentation of wound closure and cessation of haem-
orrhage was a significant topic of discussion between the
SMEs in Round 2, following an inability to reach con-
sensus in Round 1. It was felt that multiple options of
method, device and technique were available with none
showing proven superiority, albeit with each demonstrat-
ing individual proven success [14—17]. As such the con-
sensus statement advocates for the use of a method and/
or device appropriate to both that patient, situation, and
operator. All SMEs agreed throughout that once haemor-
rhage control had been achieved, the method of control
should not be removed until a location able to provide
definitive care had been reached.

Airway and ventilation

The SME group were keen during the facilitated discus-
sion, with subsequent ratification in Round 3, to ensure
certain key logistical points were made. The clear theme
to these two first statements was to ensure that discus-
sion of management principles did not delay ground
emergency medical teams waiting for pre-hospital teams
that can provide advanced interventions, when it may be
more appropriate to start moving towards an appropriate
receiving facility to receive definitive care.

The recommendation for drug assisted Pre-hospital
Emergency Anaesthetic (PHEA) as the first attempted
airway intervention, where appropriate, has limited pub-
lished evidence in the pre-hospital setting. However in-
hospital case series with up to 100% success rate have
been reported [18] and a review of the topic concluded
Rapid Sequence Induction (RSI) to be the preferred
method of intubation in this patient group [2]. In-line
with the Difficult Airway Society (DAS) guidelines
2015 [19], the SMEs agreed that Front of Neck Access
(FONA) should be attempted in a cannot intubate can-
not oxygenate scenario. The evidence for the success of
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Table 3 Consensus statements accepted in Round 3
Catastrophic haemorrhage Consensus

Packing of wounds with haemostatic gauze (when possible) and application of direct pressure represents the mainstay of treatment

In the context of haemorrhage control, consider temporary rapid wound closure with, for example, staples, sutures or a novel wound
closure device, subject to available skill set, equipment and expertise

In the context of haemorrhage control, consider haemorrhage control using balloon catheter tamponade with a catheter device. Exam-
ples may include a urinary Foley © catheter, Epistat® or RapidRhino®

Once haemostasis has been achieved the dressing or other device should not be removed until a place of safety is reached i.e. hospital
with appropriate surgical skills to control haemorrhage

Airway and ventilation

Clinicians should be mindful that advanced interventions, including PHEA, may not always be necessary and/or available. If haemor-
rhage control is achieved or available interventions optimised, clinicians should not delay scene time if onward transfer to an appropri-
ate centre is clinically and logistically appropriate

Where relevant expertise is available and a specific indication for PHEA exists, this intervention should be undertaken expediently. Where
this is not present, consider rapid transfer to receiving hospital with ongoing spontaneous ventilation

Where skills are available and indications are present, in most cases drug assisted PHEA using a rapid sequence technique should be
considered as the first attempted airway intervention

Cricoid pressure should be avoided

Choice of laryngoscopy device should be guided by experience and personal preference

Front of neck access should be attempted in a cannot intubate cannot ventilate scenario

If a definitive airway cannot be achieved through RSI, direct intubation of a transected trachea should be considered if applicable

In the context of PN, clinicians should be aware of the potential for intrathoracic injury and treat in accordance with clinical assessment
and accepted guidelines

Clinicians should be aware of the risks of PPV in patients with a known or possible airway injury due to the risk of surgical emphysema
worsening the clinical condition

Clinicians should be aware of the risk of false passage and ETT misplacement with bougie use in the context of occult or clinically evi-
dent tracheal injury, but this should not discourage from its routine use

Resuscitation measures

Clinicians may consider undertaking resuscitative thoracotomy in injuries in close proximity to the clavicle, if it can be undertaken
within an appropriate timeframe and would provide specific patient benefit. This includes relieving cardiac tamponade, direct haemor-
rhage control or allowing aortic compression

In patients who have sustained cardiac arrest from PNI, immediate haemorrhage control is the priority. Following this, interventions spe-
cific to the patient’s clinical presentation should be undertaken concurrently whenever possible. This may include airway management,
vascular access and appropriate volume resuscitation, chest decompression and RT where appropriate

Disability prevention

Clinicians should undertake careful patient handling, positioning, and packaging; consider appropriate aspects of cervical spine control,
in line with local guidelines and injury pattern, balanced with the need for ongoing assessment and treatment of the penetrating neck
injury

Cervical collars should be avoided, and spinal immobilisation achieved through the use of alternative methods such as head blocks
whenever possible

Cervical spine control should be reserved for patients with hard neurological signs

Algorithm

24/25 (96%)
22/25 (88%)

23/25(92%)

22/25 (83%)

23/25 (92%)

24/25 (96%)
24/25 (96%)

22/25 (88%)
20/25 (80%)
24/25 (96%)
23/25 (92%)
25/25 (100%)
25/25 (100%)

25/25 (100%)

24/25 (96%)

24/25 (96%)

21/25 (84%)

24/25 (96%)

20/25 (80%)
20/25 (80%)

PHEA, Pre-hospital emergency anaesthesia; RS, rapid sequence intubation; PNI, penetrating neck injury; PPV, positive pressure ventilation; ETT, endotracheal tube

this procedure in the pre-hospital setting supports this,
with success rates ranging from 82 to 97% having been
reported [20-22].

There was unanimous SME agreement that the poten-
tial for thoracic injury must be considered. This is con-
sistent with a previously reported case series of PNI
patients, within which 2% of isolated neck injuries also
required chest decompression [23]. The SMEs were
also in unanimous agreement to highlight the potential
complications with both the use of a Bougie" and Posi-
tive Pressure Ventilation (PPV) in the context of PNI,

however these risks should not detract from their use
where appropriate.

Resuscitation measures

The SME group were keen that this Delphi of PNI
management did not extend beyond its initial scope.
Therefore decisions regarding interventions such as
Resuscitative Thoracotomy (RT), and others indicated
in the management of traumatic cardiac arrest, should
remain within the remit of local service guidance, sup-
ported by national recommendation [24, 25]. However,
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the SMEs were in agreement with published US guidance
for in-hospital practice [26] that RT may be an appropri-
ate pre-hospital intervention if used in an appropriate
time frame, targeting a specific suspected pathology, with
appropriate patient selection, with the caveat that this
guideline focuses on in-hospital rather than pre-hospital
practice, again highlighting the lack of pre-hospital guid-
ance which this project is aiming to address.

In PNI patients who have sustained a traumatic cardiac
arrest, the SME group felt that haemorrhage control is
the primary priority, but interventions could not be given
in a pre-determined order. As such a vortex model was
favoured with clinicians aiming to address priorities in an
order appropriate to that patient’s presentation, concur-
rently where possible.

Disability prevention

The SME group felt that generic recommendations
regarding c-spine management were outside the scope of
this Delphi project. As such local guidance should be fol-
lowed regarding cervical spine control.

Rates of unstable injury are as low as less than 1% in
non-ballistic penetrating neck injury [27] and cervical
spine immobilisation increases the odds ratio for death
to 2.06 (95% CI 1.35-3.13) in penetrating neck trauma
[28]. More specifically in a small case series of PNI,
c-spine collars were concluded to have the potential to
hide signs of life-threatening conditions, including tra-
cheal deviation, subcutaneous emphysema, large expand-
ing haematoma, and diminished or absent carotid pulses
[29]. In-line with these findings the SME group reached
consensus on the avoidance of c-spine collars whenever
possible and on only applying cervical spine control in
the presence of hard neurological signs of injury. This is
in line with other recent clinical guidelines on this topic
[30].

Limitations

The proposed set of interventions and management
principles in Round 1 were the result of the literature
reported in the referenced scoping review [5]. Due to the
limited nature of the evidence surrounding this question
this was deemed appropriate to inform the first stage of
the Delphi process, however, the researchers recognise
the methodological limitations of using a scoping review
as opposed to one that is systematic in nature [31]. Over-
all, the researchers regarded the rigorous and transparent
conduct of the scoping review to be sufficient to iden-
tify any knowledge gaps in an area lacking in evidence,
although the lack of systematic review is clearly a limi-
tation to be acknowledged. A second limitation relates
to the wording of each statement, as these were iterated
between each round the precise wording ‘softened’ from

Page 9 of 11

the term ‘should’ to ‘consider” etc. Other wording such as
‘might’ may be adopted in future studies to acknowledge
the uncertainty within this area of clinical practice in-line
with recommendations from the SMEs.

Management algorithm

The algorithm is wholly designed to form a framework
from which to approach this difficult patient group. We
assert that the algorithm is not designed to form a check-
list that must be worked through in a systematic manner.
By virtue of this complex patient group, interventions
should be nuanced on a patient-by-patient basis. The
development of a checKklist type algorithm is not attain-
able nor appropriate in PNI management. Certain inter-
ventions mentioned at certain points in the algorithm
e.g. resuscitative thoracotomy may not be appropriate at
that point or in that patient. As such it is paramount that
clinicians use their experience and judgement alongside
the proposed framework. This methodology follows that
shown in previous modified Delphi studies [32].

Conclusion

This study has generated a series of consensus state-
ments and a management algorithm that clinicians may
use to guide their practice in management of pre-hospi-
tal patients with a PNI. This is a complex patient group
requiring nuanced care, particularly within the resource
limited pre-hospital setting. These consensus statements
and algorithm could form the foundation of manage-
ment, from which clinicians can apply those elements
applicable to each patient on case-by-case basis within an
individual’s pre-hospital scope of practice.
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