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INTRODUCTION: Over 70,000 cases of Proximal Femoral Fracture (PFF) occur annually in the United Kingdom (UK),
primarily affecting the elderly. These injuries are associated with high morbidity and mortality, and often see inadequate pain
management in the prehospital setting. The Fascia lliaca Compartment Block (FICB), a regional anaesthesia technique, is
the gold standard of care in Emergency Departments (ED). This review aims to assess the literature on paramedic-performed
FICB for suspected PFF in the prehospital setting, highlighting benefits and challenges to guide future practice and policy in
the ambulance sector.

MATERIALS AND METHODS: A rapid scoping review was conducted following the Joanna Briggs Institute (JBI)
methodology, with modifications for this project’s limitations. A systematic search of the databases CINHAL, PubMed,
EMBASE, and Medline was performed. A synthesis matrix was created to extrapolate data from the included studies and
allow for a coherent interpretation of results. Each included study was subject to a critical appraisal conducted using the
Mixed Methods Appraisal Tool (MMAT).

RESULTS: Data was extracted from three studies and two reports which identified four key themes emerged: paramedic
competency in performing FICB, patient perspectives, adverse events, and training and governance. Studies showed
paramedics can competently perform FICBs in prehospital settings. Verbal pain scores were lower following an FICB
compared to standard care with IV morphine, which required more supplementary morphine for break-out pain. Concern for
causing harm was a consistent theme among the paramedics performing FICB, particularly in precipitating an adverse event
sequela. Adverse events were more common in non-FICB groups, with only one case of local anaesthetic toxicity in the
FICB group, which was correctly managed by the paramedic.

CONCLUSIONS: Paramedics can competently perform FICB in the prehospital setting, showing promising results in pain
relief compared to intravenous morphine. However, higher-level research is needed for confirmation. Patients generally
tolerated paramedic-led FICB well, with minimal concerns. Training and governance remain significant barriers to
implementing FICB in local ambulance services.

KEY WORDS: Fascia iliaca compartment block, proximal femur fracture, hip fracture, paramedic, analgesia, prehospital.
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Proximal femoral fractures (PFF) denote a variety of fracture injury patterns between the region of the
anterior femoral head and up to five centimetres inferior to the lesser trochanter, depending on their relation
to the hip joint capsule [1]. These fractures and intracapsular or neck-of-femur fractures (NOF) represent a
significant burden for the National Health Service (NHS) in the United Kingdom (UK), with over 72,000 cases
recorded in the National Hip Fracture Database (NHFD) in 2022 [2]. Whilst these are not uncommon injuries
for any adult [3], the elderly population (aged 65+) accounts for a significant proportion of their incidence,
often following a fall complicated by co-morbidities such as osteoporosis [4]. Over sixty per cent of all
suspected PFF cases seen by UK emergency departments (ED) between 2020 and the first quarter of 2024
were determined to be NOF fractures, with over 80% of these patients requiring admission via ambulance
[2]. It is not uncommon, therefore, for the generalist paramedic to encounter these individuals who present
with often severely painful injuries. A key recommendation in the gold standard care for these patients is
prompt administration of adequate analgesia [1]. Paracetamol, ibuprofen, nitrous oxide, and morphine

sulphate are the analgesic agents available to most ambulance-based paramedics in the UK [5].

However, most of these treatments have limitations when administering to elderly patients due to
either contra-indication, caution due to renal or hepatic impairment, or the ability to self-administer the
medication in the case of nitrous oxide [5]. There is a trend of underutilisation of both pharmacological and
non-pharmacological analgesic strategies in prehospital suspected NOF fractures by paramedics [6]. The
rationale for this is multifactorial, often due to challenging extrication, with considerations toward avoiding
conveyance delay and concerns of inducing haemodynamic instability due to systemic intravenous (V) opioid
analgesia. This is a concern, as oligoanalgesia is recognised to increase the risk of delirium, leading to
prolonged admissions, poorer mobility following surgery and a reduction in quality of life after discharge [7-
9]. From an ethical perspective, paramedics uphold an obligation to prevent harm by avoiding inhumane
treatment and promoting dignity. It is evident that in current prehospital practice, inadequate analgesia
administration is commonplace [6] and suggests paramedics are not presently best equipped to care for
these patients. In the context of PFF, The Royal College of Emergency Medicine (RCEM) and Royal College
of Physicians RCOP [10-12] advocates the timely administration of a Fascia lliaca Compartment Block
(FICB). FICB is the most utilised analgesia for these cases, with over 44% of patients receiving one guided
by ultrasound or landmarking techniques [2] with a good efficacy and safety profile [12]. RCEM [11] makes
clear recommendations for departments to ensure that a large cohort of practitioners can deliver early FICBs
to manage pain and avoid delay. FICB can be safely and effectively administered by non-medical
practitioners, such as nurses, using an anatomical landmark approach without ultrasound guidance [13,14].
The RCEM [11] protocol for the landmarking technique of administration utilises a blunt-tipped needle to pass
through both the fascia lata and fascia iliaca by noting a dual ‘pop’ sensation before administering a volume

of a local anaesthetic such as bupivacaine into the iliaca compartment.

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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This review aims to explore the existing literature in paramedic-led FICB administration using the

landmarking technique in the prehospital setting.

This review was conducted according to JBI methodology for scoping reviews [15]. The five-stage
framework has been used to structure the identification of a research question, relevant literature, study

selection, data charting, and the collation, summarising, and reporting of results [16].

Identifying the research question
The research question was formulated using the Population, Concept, and Context (PCC) framework

to develop an appropriate search strategy [17].

Population: Qualified paramedics in an emergency medical service (EMS). Excluded were
qualified paramedics working within advanced EMS services, such as

helicopter emergency medical services (HEMS).

Concept: Administration of a FICB using the landmark technique (without ultrasound
guidance) from the perspective of a paramedic and patient before a

conveyance to the emergency department.

Context: The context was adults aged 18 years or older who sustained a suspected

proximal femoral fracture in the prehospital setting.

Research Question: What are the perceived advantages and challenges surrounding fascia iliaca
compartment block (FICB) using the landmark technique (without ultrasound
guidance) by qualified paramedics for adults aged 18 years or older with a

suspected proximal femoral fracture in the prehospital setting?

Identifying relevant studies
An initial limited search of Medline and CINHAL was performed to identify index terms, applicable
synonyms, and keywords to inform the final search strategy (Supplement File 1). A database search was
performed on the 1st of June 2024 in Medline, CINHAL, PubMed and EMBASE with the results screened
and managed using Rayyan [18].

SUPPLEMENT FILE

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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Study selection

Initially, the title and abstract of each study were screened for suitability. Following an abstract and

title screening, studies for full-text examination were screened against the inclusion and exclusion criteria in
table 1, figure 1 [19,20].

Table 1: Inclusion and exclusion criteria.

Inclusion

Exclusion

Primary research on Paramedic-performed

Fascia lliaca Compartment Block in the

prehospital setting
English language
Primary research

Published 10 years or less

Secondary research, including systematic review
Protocols

Population not registered Paramedics

Registered Paramedics working within specialised
services, e.g HEMS

Ultrasound-guided FICB administration

Identification of new studies via databases and registers

c
o
§ Records identified from: Records removed before screening:
5; Databases (n = 32) Duplicate records (n = 15)
3
Records screened Records excluded
(n=17) (n=10)
2 Reports sought for retrieval Reports not retrieved
§ (n=7) ’ hn=0
" Reports excluded:
Reports ass(e:ie;i)for exjbRly Not relevant but useful for
_ discussion (n = 2)
New studies included in review
g (n=3)
3 Reports of new included studies
£ (n=2)

Figure 1: PRISMA flow diagram showing the identification, screening and inclusion process.

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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Charting and extracting the data
A synthesis matrix was created to extrapolate data from the included studies and allow for a coherent
interpretation of results. Data was organised into author(s), year, title, year of publication, country of
publication, research methodology, aim, and population size (supplement file 2). Relevant findings from each

study were summarised to aid in identifying emerging themes.

SUPPLEMENT FILE

Collating, summarising and reporting the results

The reviewed articles were collated, summarised, and reported in the data extraction table in
supplement file 2. Each included study was subject to a critical appraisal conducted using the Mixed Methods
Appraisal Tool (MMAT).

The search retrieved three studies and two reports that met the eligibility criteria. Following the data
extraction process, four emerging themes were identified: ability to perform FICB, patient perspectives,
adverse events, and training (table 2). To quantify the reliability of findings from each study and to support
the applicability of later discussion, each included methodology has been critically appraised using the Mixed
Methods Appraisal Tool (MMAT) (figure 2) [21].

Paramedic Ability to Perform FICB

McRae et al. [22] and Jones et al. [23] studied paramedic-performed FICBs for patients with suspected
PFF using the landmarking technique. McRae et al. [22] reported 12 FICBs, with only one participant unable
to identify the anatomical landmarks. Jones et al. [23] reported 17 paramedic-performed FICBs, but 14
patients did not receive the intervention due to contraindications, such as anticoagulation therapy or a hip
prosthesis. Jones et al. [23] noted their study was not powered to detect significant differences between trial
arms, highlighting a limitation of FICB, especially with rising co-morbidity among the elderly [24]. Both studies
showed paramedics can competently perform FICBs in prehospital settings. Evans et al. [25] found
paramedics expressed confidence in the administration process. Neither McRae et al. [22] nor Jones et al.
[23] observed significant differences in prehospital time between intervention arms, with an average of 10
minutes to perform the procedure. While Evans et al. [25] reported uncertainty about the analgesic effect
post-FICB, McRae et al. [22] found a 50% reduction in median pain scores in the FICB group versus 22% in

the standard care group, with pain reduction noted within 15 minutes of administration.

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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To address ethical concerns of oligoanalgesia due to poor evidence of FICB efficacy for PFF in 2015,
an initial dose of IV morphine was given before the FICB procedure [22]. Clinician anxiety about ineffective
blocks and potential adverse events was discussed by Fordyce [26] and Evans et al. [27]. Only McRae et al.
[22] objectively assessed the nerve block quality by testing patients' perception of cold stimuli on the upper
leg. Two patients reported no sensation reduction, indicating an ineffective block, while the remaining nine

had either a complete or partial blockade with effective analgesia [22].

Table 2. Summary of key themes.

Ability to perform a FICB

e Diagnostic Accuracy: Paramedics routinely assess for PFF and can differentiate patients and
suspect PFF accurately and competently. Instances of misdiagnosis of PFF occurred infrequently
and typically occurred where fractures were in the region of the acetabulum or pubic remus.

e Technical Accuracy: Paramedics can competently identify landmarks and perform an effective FICB
without requiring ultrasound. The technical skills associated with FICB align well with prior clinical
skills such as cannulation and parenteral drug preparation.

e Paramedic Perceptions: FICB was welcomed by paramedics. It was incorporated easily into clinical
practice and minimally affected on-scene times. Concerns about the sterility of the prehospital
environment were raised.

Patient perspectives

e Lower reported pain levels were achieved in groups receiving a FICB, with relief typically reported
after fifteen minutes of administration. Patients were more comfortable during transfers between
stretchers and trolleys following a FICB.

Further doses of morphine were commonly required in non-FICB patient populations.
Paramedic perceptions: Positive. Patients accepted the procedure despite its administration
location being close to the injury site and groin.

e Patients' overwhelming memory of their injury was severe pain rather than a recollection of the
treatment efficacy of FICB.

Adverse events

e Fewer incidences of adverse events were reported in the FICB populations. Greater incidences
were reported in populations receiving systemic opioids; these included nausea and vomiting.

e Only one incidence of local anaesthetic toxicity was reported and successfully managed by the
paramedic.

e FICB was morphine-sparing and considered a benefit to elderly patients who were commonly co-
morbid.

Training and Governance

e Governance: Many paramedics saw governance as a barrier to the wider implementation of FICB.
Paramedics recognised the need for specific local protocols and policy changes to support FICB
delivery, including patient group directives (PGD) to ensure medicinal practice remains within the
scope of the law.

e Training and skill currency: Concerns of skill maintenance were consistent among all participants
delivering FICB. Paramedics are concerned with skill degradation as a consequence of procedural
infrequency. Regular refresher training was desirable to maintain confidence; operational
challenges were seen as a likely hindrance.

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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a) Risk of bias
| p2 | b3 | b4 | b5 | pe | D7 | oOveral |

McRae et al. 2015 ‘ ® & &6 & & & o
Jones et al. 2019 . . ‘ ‘ ‘ @ @ '

Study

D1: Are there clear research questions Judgement
D2: Do the collected data allow to address the research questions
D3: Is randomisation appropriately performed = No
D4: Are the groups comparable at baseline ‘ Yes
D5: Are there complete outcome data
D6: Are outcome assessors blinded to the intervention provided . NA
D7: Did the participants adhere to the assigned intervention
b)
Risk of bias
| | b3 | b4 | ps | be | b7 | D8 | overal |

Evans et al. 2019a . ‘ . . . .
Evans et al. 2019b ‘ ‘ ‘ . ‘ .
ace2022 | @ @ @ @ & & &

D2
@
®

Study

D1: Clear research questions Judgement
D2: Collected data allow to address the research question
D3: Approach appropriate to reseach question . Yes

D4: Are the qualitative data collection methods adequate to address the research question ‘ NA
D5: Are the findings adequately derived from the data

D6: Is the interpretation of results sufficiently substantiated by data

D7: Is there coherence between qualitative data sources collection analysis and interpretation

D8: Other sources of bias

Figure 2. a) RCT MMAT bias appraisal; b) Qualitative MMAT bias appraisal.

Patient perspectives

McRae et al. [22] found that verbal pain scores were lower following an FICB compared to standard
care with IV morphine, which required more supplementary morphine for break-out pain. Similarly, Jones et
al. [23] reported significantly lower morphine administration in their FICB group compared to standard care.
Pain levels at handover to the ED were similar, but McRae et al. [22] noted lower pain levels during transfer
in the FICB group. Evans et al. [27] interviewed six patients and one relative within 10 days of injury to gauge
perceptions of receiving an FICB from a paramedic. Of the 13 eligible patients, two were too unwell to
participate, and four were non-contactable. All interviewed patients reported severe pain, obscuring most
prehospital memories, including FICB procedures. Only one patient recalled the consent process, perceiving
the FICB as beneficial for a more comfortable extrication. Interviewees consistently expressed reassurance
and trust in paramedic care, providing psychological comfort that complemented analgesia effects. McRae
et al. [22] used a 5-point Likert scale to measure patient satisfaction with analgesia, finding no statistical
difference; all participants reported good or very good levels. Interview data did not highlight specific issues

related to the FICB procedure, such as injections near the injury site or groin.

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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Adverse events

Concern for causing harm was a consistent theme among the paramedics performing FICB,
particularly in precipitating an adverse event sequela [23,25,26]. Jones et al. [23] were the only authors to
report a single incidence of local anaesthetic toxicity, correctly identified and promptly managed by the
paramedic team. Evans et al. [27] acknowledged amplified concerns from paramedics following this incident.
The remaining reported adverse events were isolated to the standard care groups, associated with the effects
of higher doses of IV morphine, and included nausea and vomiting [22,23]. Reassuringly, no cases of
respiratory depression or respiratory arrest were noted across either quantitative studies McRae et al. [22]
and Jones et al. [23]. Given the adverse events related to IV morphine, a reduction in morphine requirements
was highlighted as a benefit of FICB in McRae et al. [22] and Jones et al. [23]. Further evidence-based
teaching surrounding the risks and success rates of FICB has been suggested to mitigate clinician anxieties
[26]. Human factors played a role in clinician confidence levels, particularly as Evans et al. [25] reported, kit

familiarity was essential, especially when managing an adverse event.

Training and Governance

Studies agree that specialist training is essential for paramedics to perform FICB competently
[22,23,25,26] (table 3). Fordyce [26] highlighted a preference among paramedics for a graduated exposure
approach, including pre-learning, theatre time, ED, and prehospital exposure, with senior supervision
improving confidence. Each quantitative study provided additional training packages for paramedics [22,23].
Evans et al. [25] reported universal praise for the training provided by Jones et al. [23], with suggestions for
more prehospital scenario training and frequent in-hospital days to maintain skills [25]. Fordyce [26] identified
concerns about competition for hospital training, reducing procedural exposure, which is a particular issue
for paramedics with limited training availability. Skill retention and procedural frequency are major concerns;
most paramedics completed training months before performing FICBs, increasing anxiety and pressure to
avoid harm [25]. Fordyce [26] also linked low procedural frequency with reduced clinician confidence.
Governance and protocolisation, along with the poor evidence base for efficacy and cost-effectiveness, are

key barriers to wider FICB implementation in the prehospital setting [22,23,26].

Table 3. FICB training programmes delivered by the reported quantitative studies to enrolled paramedics.

McRae et al. (2015) Jones et al. (2019)
e Self-directed online training package. e Self-directed online training package.
e 1 day of in-hospital didactic and simulation e 3-hour didactic session led by a consultant
training led by a senior anesthesiologist anesthesiologist.
(grade not specified). e Training sessions within the hospital setting to
perform FICB

e Each paramedic performed three real FICBs and
peer-critiqued a further three before being able to
recruit patients into the study.

e Ad hoc refresher sessions

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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This review aimed to appraise the evidence on paramedic-performed FICB using the landmark
technique for suspected PFF in the prehospital setting. The research highlighted various benefits and
challenges from the perspectives of paramedics, patients, and study authors, supporting the wider literature
that FICB is a safe and effective analgesic route for PFF patients, providing significant pain relief [6,12,27].
The findings affirm paramedics' capability and competence in performing FICB without supervision [22,23].
Given the similarity between FICB and other paramedic skills like anatomical landmarking, intravenous and
intraosseous cannulation, and parenteral drug preparation, it is unsurprising that paramedics can adapt to
this procedure [28]. Paramedics are naturally adaptable professionals due to their dynamic working
environments and the continual development of evidence-based practice [29]. Autonomous clinical practice

is fundamental in paramedicine, and working unsupervised as senior decision-makers is common [30].

FICB was well-received by patients and paramedics, offering an alternative route of analgesia. A
clinically relevant theme was the higher incidence of adverse effects in morphine-only patient cohorts
compared to FICB groups [22,23]. Intravenous morphine acts systemically and can cause various adverse
effects, including constipation, urine retention, nausea, vomiting, and delirium [31,32]. In contrast, FICB offers
targeted analgesia. Patients receiving FICB required less supplementary morphine, consistent with Kassam
et al. findings of reduced morphine administration in perioperative FICB cohorts [33]. This is crucial for
patients with chronic kidney disease or those developing rhabdomyolysis after long ambulance wait times,
as higher morphine administration demands more from the kidneys, worsening renal function and patient
outcomes [1,34-37]. Kassam et al. [33] suggested dose-adjusting morphine based on renal function, but this
is not feasible in the prehospital setting. Therefore, guidelines recommend smaller initial morphine doses for
elderly patients due to expected poor renal function [5]. FICB can positively influence PFF analgesic care
and improve postoperative outcomes. However, challenges remain for the wider implementation of FICB in
prehospital paramedic practice, including the importance of technical skill training, maintenance, and
procedural governance [25,26]. Additional training was necessary to ensure the reliability, safety, and
ethicality of McRae et al. and Jones et al. studies [22,23]. Their training programs involved senior
anaesthetists and hospital learning environments, with Fordyce [26] finding regular procedural frequency and
refresher training improved clinician confidence and mitigated skill fade. The operational demand on UK
Ambulance Trusts, with over 750,000 incidents attended in May 2024 alone [38], makes rolling out a suitable
FICB training program challenging. This issue also affected paramedic-performed advanced airway
management with endotracheal intubation (ETI), leading to its removal from the paramedic scope of practice
outside specialist roles due to safety concerns and skills maintenance issues [39-41]. Operational challenges
should not justify avoiding upskilling clinicians as evidence grows. An NHS England culture assessment
highlighted a trend of prioritising staffing and resources over staff development, leading to poor behaviours
and lack of support for professional development [42]. Fordyce [26] noted similar concerns among

paramedics.

© 2024 The Authors. This article is an Open Access article distributed under the terms and conditions of the CC BY-NC license. https://creativecommons.org/licenses/by-nc/4.0/
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The NHS Long Term Workforce Plan recognises the need to enhance the scope of allied health
professionals, including paramedics, and increase their exposure to rotational training placements [43]. As

evidence for FICB grows, there may be a case for its inclusion under these national targets.

Limitations

There are several important limitations to acknowledge within this rapid scoping review. There were
several interchangeable search terms related to proximal femoral fracture when developing the search
strategy. These terms were often used interchangeably and without precision within the literature. Studies
were limited to those performed in the last 10 years. Additionally, grey literature searching and identification
of studies through reference lists was not performed. Despite the promising findings from the included
studies, the small population sizes limit the degree of generalisability to wider paramedic practice and
prehospital care. Both quantitative study designs acknowledged their paramedic cohorts were self-selected
volunteers. Their thoughts and experiences may not be a true representation of the wider paramedic

community.

This rapid review aimed to appraise the benefits and challenges surrounding paramedic-led FICB for
adult patients with suspected proximal femoral fractures in the prehospital setting. The review confirms that
paramedics can learn, safely landmark and perform FICB without senior supervision. Despite its exploratory
nature, this study offers some insight into the potential advantageous effects on reported pain levels following
FICB in comparison to standard care with intravenous morphine alone. Supplementary morphine was needed
more frequently in non-FICB patient cohorts, and this was associated with higher incidences of adverse
effects in comparison to FICB. This review identified only one reported case of local anaesthetic toxicity,
correctly identified and managed by the paramedic. Several barriers prevent the wider implementation of
prehospital FICB by paramedics. Training and governance are key concerns among paramedics in
maintaining procedural confidence and mitigating skill fade. Organisational factors and operational demands
within the ambulance sector are significant challenges to professional development. The present paucity of
higher-level evidence on prehospital FICB by paramedics prevents generalisability and applicable
conclusions and reflects the need for further research. Nevertheless, FICB is a promising tool in the ever-
widening inventory of prehospital pain management. The findings of RAPID2 [44], expected in 2025, may

prove crucial in mapping the future role of this procedure and its place in prehospital paramedic practice.
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