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Olivier Pirotte2, Alexandre Ghuysen2,3 and Samuel Stipulante1,3
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Introduction: The utilization of Clinical Ultrasound (CUS) in Helicopter

Emergency Medical Services (HEMS) has become increasingly prevalent,

reflecting its significant role in emergency care.

Methods: This descriptive, monocentric study, conducted at the Helicopter

Medical Center (CMH) of Bra-sur-Lienne, Belgium, aimed to describe the use

of CUS within HEMS and evaluate its potential impact on diagnostic accuracy,

therapeutic interventions, and hospital destination decisions.

Results: Over a 5-year period, from January 2018 to December 2022, our

retrospective analysis included 6,126 HEMS interventions, with CUS performed in

29.55% of cases. The study demonstrated that CUS led to therapeutic changes in

30.88% of instances and a�ected the hospital destination in 9% of cases, despite

a potential bias toward directing patients to the University Hospital Center of

Liège (CHU of Liège) due to operational constraints. The agreement between

prehospital CUS findings and hospital imaging was substantial, with an 80.39%

concordance rate, underscoring CUS’s utility in enhancing prehospital diagnostic

accuracy. We found no significant increase in on-scene time due to CUS usage,

with most exams completed in <5 min.

Discussion: Our findings highlight the interesting role of CUS in HEMS,

facilitatingmore informed and confidentmedical decision-making in prehospital

emergency care. However, variability in CUS application emphasize the need

for standardized guidelines to optimize its use. The study’s limitations include

its retrospective, monocentric design and the focus on on-scene ultrasound

evaluations. Future research should aim at a more extensive, prospective analysis

to further validate the benefits of CUS in emergency medical services.

KEYWORDS

clinical ultrasound, prehospital medicine, ultrasound, emergency medicine, helicopter

medical services

1 Introduction

Point-of-care ultrasonography (POCUS) usually refers to a multidisciplinary field

of ultrasound use, defined as the acquisition, interpretation, and immediate clinical

integration of ultrasonographic imaging performed by clinicians at the point of care (1).

More specifically, the policy statement of the American College of emergency physicians

defined clinical ultrasound as the medical use of ultrasound technology for bedside clinical
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evaluation of acute or critical medical conditions. As such, it is

typically performed and interpreted by various clinicians, in the

setting of emergency department (ED) or in pre-hospital settings.

Indeed, clinical ultrasound (CUS) use in emergencies situations has

expanded rapidly to become an integral aspect of emergency care

(2). Consequently, the task force supporting the development of the

Model of the clinical practice of emergency medicine, a collaboration

of six major organizations in the field of emergency medicine, has

recently recommended to focus on ultrasound as a procedure and

integral skill to the practice of emergency medicine (3).

As expected, emergency ultrasound examination has also

expanded to the prehospital field thanks to technological advances

and the miniaturization of the main equipment, making its use

realistic even in the most complex situations (4). In prehospital

settings, CUS has been used as a decision-making support

tool regarding diagnosis, treatment, or the choice of the most

appropriate destination for the patient. However, according to

Rudolph et al. more evidence still seems to be required to

demonstrate its actual impact in clinical practice (5). Several

authors have already pointed out the value of prehospital

ultrasound in the context of polytrauma management (eFAST

method), cardiac pathologies or cardiac arrest (transthoracic

ultrasound), respiratory failure (BLUE protocol), shock (RUSH

protocol), and assistance with airway management, vascular access,

or musculoskeletal assessment (6, 7).

We therefore designed the present study with the primary

aim to delineate the operational profile of CUS use in a HEMS

in Belgium, which include indications and CUS characteristics

(type, location, and duration of the exam). We further sought to

evaluate its potential impact on therapeutic interventions, decisions

regarding hospital destinations and the accuracy of prehospital

ultrasound findings as regards hospital findings.

2 Material and methods

2.1 Study settings and population

Wedesigned amonocenter retrospective study in the helicopter

medical center (CMH) of Bra sur Lienne in Belgium. The center was

created in December 1986 to respond to the need for emergency

care in underserved rural areas. The center is currently composed

of 12 physicians (emergency physicians and anaesthesiologists), 11

emergency nurses and six pilots. All physicians involved in the

center are specifically trained implying to be certified as specialized

in emergency medicine, prehospital care and disaster medicine

but also trained in CUS. CMH main activity is dedicated to

helicopter medical services, but the center also provides ground

emergency medical services when air transport is not feasible. The

CMH is part of the Emergency Medical Service related to the 112

emergency dispatching number, in the Walloon region of Belgium.

During the period covered by the study, the helicopter flew an

average of 1,225 missions per year. The geographical area covered

is large and extends mainly over three provinces of the country.

Patients were sent to the nearest andmost appropriate hospital. The

majority of missions focus on pre-hospital emergency care, with a

small percentage consisting of interhospital transfers. For the CUS

examination portable, the devices used were Sonosite Iviz, Fujifilm

Sonosite, Inc. These devices were available on a daily basis for the

physician to perform any assessment needed.

2.2 Data collection

All data were collected regarding the selected study period

extending from January 1st, 2018, to December 31th, 2022.

Data related to the HEMS missions characteristics and patient

population were obtained through a retrospective analysis of the

CMH center’s electronic and 112 dispatching center database and

from the medical datafile of the Liege University Hospital Center.

Specifically, eachmission culminates in a comprehensive digital

medical report, which is stored within a specialized platform

overseen by the CMH center. For each patient considered,

emergency room management data were extracted from a review

of the hospital medical electronic datafiles. The patient data were

only available at the university hospital of Liège during they

stay in emergency department. Data from the other hospitals

weren’t accessible.

All helicopter interventions carried out during the study period

were selected, including inter-hospital transfers, even if these

represent only an anecdotal part of the helicopter’s activity. The

CUS is always performed by the physician. Anesthesiologists and

emergency physicians compose the medical team. The ultrasound

machine used is an iVIZ type device from Fujifilm Sonosite that

can be used with a cardiac probe, an abdominal probe or a high-

frequency linear probe. The ultrasound of the trauma patient

is always performed according to the extended FAST protocol

(eFAST). Cardiac ultrasound is based on the simple “4F” protocol

(Function, Form, Fluid, Filling). Lung ultrasound is based on the

“blue protocol”. Ultrasound of the abdominal aorta is based on

a simple five-section diagram (three transverse sections and one

longitudinal section on the abdominal aorta as well as a transverse

section on the iliac arteries just below the bifurcation).

The epidemiological assessment of CMH operations utilized

data from interventions coordinated through the 112 medical

dispatching. This research examined various aspects including

the frequency of missions, the timing of these missions (daytime

between 8:00 and 21:59 and after-hours between 22:00 and 7:59),

patient transportation, factors leading to non-transport, and the

destination of the patient. The characteristics of the population

were collected: age, gender, National Advisory Committee for

Aeronautics (NACA) score and the outcome of the patient at the

end of emergency department care.

Data concerning CUS examination were collected through a

retrospective exam of the intervention reports for the study period.

Several selected variables were collected:

• the number of CUS performed

• the type of CUS was classified into different categories:

– focused assessment by sonography for trauma or eFAST

– heart ultrasound

– lung ultrasound

– abdominal ultrasound

– cardiothoracic ultrasound
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– cardiothoracic combined with abdominal ultrasound

– others

• the duration of the CUS and the place where the CUS was

performed (air or ground).

Some medical files were incomplete and some datas were

missing. We did not exclude cases with incomplete data.

As previously mentioned, at the conclusion of each urgent

mission, the physician in charge completed a computerized

intervention report detailing all aspects of the patient’s care.

When a CUS was performed, the physician had to specify

it’s modality (eFAST, cardiac, pulmonary, abdominal, aortic, etc.),

the duration of the examination and the location where it was

conducted (on site or in flight). Comprehensive report of the exam

was then written. Finally, two questions were asked:

1. did the physician change the hospital destination based on the

CUS result? No need to specify the reason.

2. did the physician modify the treatment according to the CUS

findings (therapeutic action or therapeutic abstention)? No

further clarification required after completing the CUS.

A retrospective analysis of the physician’s decisions following

CUS was performed in view of the choice made in terms

of therapeutic options (medical or interventional) and hospital

destination. Thus, it was the investigator who, through a thorough

review of the intervention reports, deduced the actions taken based

based on the CUS finding.

2.3 Data analysis

Data analysis regarding the agreement between prehospital

CUS and hospital findings was performed regarding the patients

admitted to the University Hospital Center of Liège because the

data for the other patients were not available retrospectively. To

account for potential discrepancies between ultrasounds conducted

on-scene vs. those performed in-flight, the study focused solely

on ultrasounds executed on-scene (8). In-flight examinations were

excluded because destination is defined as soon as the helicopter

takes off. Furthermore, the CHU of Liège is typically the closest

hospital to the interventions of the CMHof Bra-sur-Lienne, leading

to very short flight durations. These brief flight times often did not

allow sufficient time to perform ultrasounds in transit, which is why

we ultimately could not include these data in the study.

All eligible files for the comparison were retrospectively

assessed by one investigator who attributed an agreement score

between the CUS results and the hospital imaging findings. These

hospital images encompassed a range of radiological modalities,

including CT scans, ultrasound, and other radiographic techniques,

providing a comprehensive basis for comparison and assessment.

The agreement score was categorized by three possibilities: full

agreement, partial agreement, and no agreement. Partial agreement

refers to the identification of multiple anomalies in the hospital

findings that were not all described in the prehospital CUS. CUS

images weren’t recorded according to the General Data Protection

Regulation rules in our country. However, the ultrasound reports

from the CMH of Bra-sur-Lienne, along with all imaging reports

from the CHU of Liège, were available to the researcher. The

investigator was blinded to the outcome of the study.

2.4 Ethics

The study was approved by the Ethics Board of the University

of Liège (ref. 2023/139).

2.5 Statistical analysis

The results were encoded in a database and anonymized.

The results were expressed as medians and percentiles (P25-P75)

for quantitative variables and as counts and proportions (%) for

qualitative variables. The analysis was carried out using R software.

3 Results

3.1 HEMS missions characteristics

From 1 January 2018 to 31 December 2022, the HEMS activity

of the CMH accounted for 6,126 interventions: 5,471 during

daytime (89.31%) and 655 out-of-hours (10.69%).

After on-scene assessment by the HEMS team, the patient was

transported to the hospital in 5,369 interventions (87.64%). Among

these, 2,727 (50.79%) patients were transported by the HEMS,

2,414 (44.96%) by ambulance alone, 159 (2.96%) by ambulance

and ground emergencymedical services, 62 (1.15%) by paramedical

intervention team (PIT) and 7 (0.13%) by paramedical intervention

team and emergency medical services.

In 757 interventions (12.36%), no transport was needed. The

main reasons for non-transport were: patient death (75.56%; n =

572), transport not required (17.97%; n = 136), no patient on site

(0.26%; n= 2), patient refusal (5.55%; n= 42), unspecified reasons

(0.53%; n= 4), and the intervention cancel (0.13%; n= 1).

Among the 5,369 patients transported to the hospital, 3,741

(69.67%) were transported to the nearest hospital infrastructure,

1,311 (24.42%) were dispatched to another hospital for a specialized

intervention, 253 (4.71%) were oriented to another hospital for

unspecified reasons, 47 (0.88%) were transported to another

hospital because of bed unavailability. Transport data were missing

for 17 (0.32%) patients.

3.2 Patients characteristics

Among the 6,126 patients managed by the HEMS, the median

age was 59.25 years-old (38.9–74.2). The interventions involved

3,793 males (61.92%) and 2,333 females (38.08%). The NACA

scores of the patients were represented as follows: 1 patient (0.02%)

with a NACA score of 0, 43 patients (0.70%) with a NACA score

of 1, 389 patients (6.35%) with a score of 2, 2,132 patients (34.80%)

with a score of 3, 1,688 patients (27.55%) with a score of 4, 1,074
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patients (17.53%) with a score of 5, 219 patients (3.57%) with a

score of 6, and 580 patients (9.47%) with a score of 7.

Regarding patient outcomes, 5,546 patients (90.53%) survived

the prehospital phase of their care, whereas 564 (9.21%) were

declared dead on scene, and 16 (0.26%) died in the emergency

department. The main diagnoses suggested by the physician at the

end of the intervention were related to trauma, wounds, or burns in

13.03% of the cases (N = 798), cardiac arrest (all causes) in 12.36%

(N = 757) and respiratory failure in 10.01% (N = 613).

The detailed characteristics of the population are shown in

Table 1.

3.3 CUS characteristics

Among the 6,126 interventions during the study period, 1,810

ultrasound exams were performed (29.55%). The predominant

categories of ultrasounds performed included: eFAST for 551

patients (30.45%), cardiac for 471 patients (26.02%), and

cardiothoracic for 225 patients (12.43%). The ultrasound duration

predominantly fell under 5min, accounting for 64.75% of cases,

while durations between 5 and 10min were observed in 6.96% of

cases (N = 126), and a duration between 10 and 15min was noted

in a single case (0.006%). In 28.23% of cases, data on exam duration

was missing due to incomplete information in the medical report.

Most ultrasounds were conducted on-scene, comprising 65.64%

of instances, as opposed to in-flight ultrasounds, which made up

6.46%. Data were missing in 27.90% of the cases.

The characteristics of the CUS are detailed in Table 2.

3.4 CUS impact on therapeutic
interventions and decisions regarding
hospital destinations

When CUS was performed (N = 1,810), it led to a therapeutic

change (medication or technical procedure) in 30.88% of the cases

(N = 559). Conversely, in 41.22% of the cases (N = 746), the

treatment regimen remained unchanged. Data were missing in

27.90% of the cases (N = 505).

CUS examination led to a change in the hospital destination in

9% of the cases (N = 163) whereas in 63.09% of the cases (N =

1,142), no modification was suggested.

Data are missing in 27.90% of the cases (N = 505).

3.5 Details onprehospital ultrasound
findings

The subcohort for the analysis of the agreement between

CUS findings and hospital findings was composed of 822

(45.4%) ultrasound exams. Among these exams, we noted

266 cardiac ultrasounds (32.36%), 231 eFAST (28.10%), 136

cardiothoracic ultrasounds (16.55%), 92 cardiothoracic and

abdominal ultrasounds (11.19%), 45 lung ultrasounds (5.47%), 17

TABLE 1 Characteristics of the population involved in the HEMS

interventions of the CMH.

Characteristics N = 6,126 (%)

Age

Median age (P25–P75) 59.25 (38.9–74.2)

Gender

Male 3.793 (61.92%)

Female 2.333 (38.08%)

NACA score

0 1 (0.02%)

1 43 (0.70%)

2 389 (6.35%)

3 2,132 (34.80%)

4 1,688 (27.55%)

5 1,074 (17.53%)

6 219 (3.57%)

7 580 (9.47%)

Outcome

Good outcome 5,546 (90.53%)

Death on scene 564 (9.21%)

Death in emergency department 16 (0.26%)

Main diagnosis suggested by HEMS physician at the end

of intervention

Trauma, wounds, burns 798 (13.03%)

Cardiac arrest (all causes) 757 (12.36%)

Respiratory failure 613 (10.01%)

Cranial and cervical trauma, associated bleeding 499 (8.15%)

Epilepsy/convulsion 398 (6.50%)

Syncope, fainting, loss of consciousness 388 (6.33%)

Polytrauma 313 (5.11%)

Intoxication (medication/drug/others) 260 (4.24%)

Psychiatric problems anxiety and agitation 251 (4.10%)

Rythm disorders 239 (3.90%)

Myocardial infarction 238 (3.89%)

Allergy/anaphylaxis/anaphylactic shock 133 (2.17%)

Blood glucose problems 115 (1.88%)

Abdominal conditions 103 (1.68%)

Stroke 95 (1.55%)

Bleeding (all causes) 62 (1.01%)

Shock (all causes) 56 (0.91%)

Pregnancy and delivery 39 (0.64%)

Acute aortic syndrome 16 (0.26%)

Others 753 (12.29%)
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TABLE 2 Characteristics of CUS in HEMS.

Characteristics of CUS N (%)

Use of CUS

No 4,316 (70.45%)

Yes 1,810 (29.55%)

CUS type

eFAST 551 (30.45%)

Cardiac 471 (26.02%)

Cardiothoracic 225 (12.43%)

Cardiothoracic and abdominal 134 (7.40%)

Lung 71 (3.92%)

Abdominal 55 (3.04%)

Others 13 (0.72%)

Unspecified 290 (16.02%)

Ultrasound time

<5min 1,172 (64.75%)

Between 5 and 10min 126 (6.96%)

Between 10 and 15min 1 (0.06%)

Data missing 511 (28.23%)

Location

On scene 1,188 (65.64%)

Air 117 (6.46%)

Data missing 505 (27.90%)

abdominal ultrasounds (2.07%), and 4 others (0.49%). Data were

missing for 31 ultrasounds (3.77%).

Among the 822 ultrasounds, only 709 complete reports were

available (86.25%).

The main anomalies are described in Table 3.

A full agreement was found in 570 cases of CUS (80.39%)

whereas in 112 (15.80%) ultrasounds findings were not concordant.

For 27 ultrasounds (3.81%) data were missing to assess the

agreement. The agreement of CUS in the prehospital setting was

then estimated at 80.39%. In the analysis of 112 instances where

the findings from CUS ultrasound were not in agreement, we

found false negative results in 65 cases (58.04%), when CUS didn’t

identified abnormal findings. Conversely, in 47 cases (41.96%),

there were abnormal findings reported in the CUS findings that did

not align with the hospital observations.

Partial agreement was found in 11 cases (1.55%) related to the

eFAST type, cardiac ultrasound, cardiothoracic and cardiothoracic

and abdominal ultrasounds.

The main findings are detailed in Table 4.

4 Discussion

Use of emergency ultrasound examination in helicopter

emergency services has taken an important place in daily practice.

TABLE 3 Ultrasound findings in the subcohort ultrasounds.

Ultrasound findings N (%)

No anomaly 480 (67.70%)

Cardiac segmental hypokinesia 50 (7.05%)

No pleural sliding 23 (3.24%)

Diffuse interstitial syndrome 22 (3.10%)

Pleural effusion 20 (2.82%)

Diffuse cardiac hypokinesia (with or without reduced LVEF) 17 (2.40%)

Free intraabdominal fluid 15 (2.12%)

Pericardial effusion 15 (2.12%)

Pulmonary condensation 15 (2.12%)

Reduced left ventricular ejection fraction 10 (1.41%)

Dilatation of the right heart cavities 8 (1.13%)

Hypovolemia 7 (0.99%)

Bone fracture 6 (0.85%)

Complete cardiac akinesia 6 (0.85%)

Pyelocalicial dilatation 5 (0.71%)

Dilatation of left heart cavities 4 (0.56%)

Intra-abdominal air 3 (0.42%)

Aortic aneurysm 3 (0.42%)

Total 709 (100%)

TABLE 4 Full agreement, partial agreement or no agreement between

ultrasound findings and hospital findings.

Ultrasound
type

Agreement Data
Missing

Full Partial None

eFAST (N =

173)

138 (79.77%) 6 (3.47%) 29 (16.76%) NA

Cardiac (N =

244)

214 (87.70%) 1 (0.41%) 29 (11.89%) NA

Lung (N = 34) 30 (88.20%) 0 (0.00%) 4 (11.80%) NA

Abdominal (N

= 15)

14 (93.30%) 0 (0.00%) 1 (6.70%) NA

Cardiothoracic

(N = 128)

104 (81.20%) 2 (1.60%) 22 (17.20%) NA

Cardiothoracic

and abdominal

(N = 84)

66 (78.60%) 2 (2.40%) 16 (19.00%) NA

Others (N = 4) 4 (100.00%) 0 (0.00%) 0 (0.00%) NA

Total (N =

709∗)

570 (80.39%) 11 (1.55%) 101 (14.25%) 27 (3.81%)

∗For 27 cases, data were missing to assess the agreement.

However, evidence is still lacking regarding the impact, benefits,

and risks of this practice (9).

In Europe, the practice of prehospital ultrasound within

helicopter medical services (HEMS) seems particularly developed,

as reported by a recent survey study by Hilbert-Carius et al. Indeed,
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these authors reported that 75% of HEMS organizations were

currently using ultrasound in their daily practice (10). A second

study by Naeem et al. suggested that, although physicians were

interested and keen to use CUS, there was a lack of recognition of

the practice (11).

One important point to evoke regarding CUS is the balance

between the concrete benefits of its use compared with the potential

pitfalls. A frequently reported caveat is that the use of ultrasound

in the prehospital setting may slow down patient transport to the

hospital and therefore potentially result in adverse events. In a

study comparing the on-scene time of patients with or without

ultrasound, Onotera et al. reported no significant difference in the

time taken to manage patients who had received ultrasound (12).

While some authors are enthusiastic about the value of

ultrasound in better dispatching patients in the prehospital setting,

getting them to the most suitable hospital infrastructure, a lack

of evidence persists, particularly regarding the benefit in terms of

mortality reduction (13). Finally, several authors described CUS as

a beneficial decision-making support tool in helping identify the

correct diagnosis or to highlight abnormal findings (14).

The present results of our experience in the CMH service reveal

that ultrasound examination is frequently used, as almost one-

third of the interventions benefited from it, a higher rate than

previously reported in HEMS (15, 16). The scope of CUS in CMH

activities is vast, and different types of ultrasound examinations

are performed in view of the various conditions encountered.

For most of the extra hospital patients, clinical ultrasound does

not provide immediate added value (e.g., isolated head trauma,

isolated limb injury, stroke, altered state of consciousness, epilepsy,

hypoglycemia, etc.) but for a part of them, CUS can provide the

solution or, at the very least, valuable help hat can make the

difference. It is for this category of patients that the rate of use

of clinical ultrasound is important to consider.In a survey study

among Canadian aeromedical service providers, Sedlakova et al.

also reported that ultrasound examination was used for various

reasons from abdominal free fluid to pneumothorax and cardiac

arrest (17). In another survey in UK, HEMS providers perceived

CUS as a technique to guide and enhance clinical management but

also as a useful help in interventional procedures (11).

One question investigated in this study was the impact of CUS

on therapeutic management and dispatching strategy. Indeed, as

Sedlakova et al. reported in their survey, many providers believe

that it could have a favorable impact on patient management and

should thus be better deployed in the daily practice of HEMS (17).

However, further evidence is needed to generalize its specific use in

HEMS. In our study, we observed that CUS resulted in a change

in therapeutic management in 30.88% of cases where data were

available (data were missing in 27.90% of cases). In our practice,

eFAST, cardiac, and pulmonary ultrasounds alone account for

nearly 70% of the CUS performed. In another experiment regarding

changes in patient management after prehospital ultrasound, CUS

influenced the management of patients in 49.5% of the cases (18).

Regarding specific conditions, prehospital ultrasound could have a

different impact on patient management. Indeed, Ketelaars et al.

reported that in cases of prehospital cardiac arrest the therapeutic

decision can be influenced or supported by ultrasound exam in up

to 88% of the cases (19).

We investigated the ability of the ultrasound to accurately

identify abnormal findings in view of the hospital findings.

Our study shows that prehospital ultrasound could represent an

interesting technique to improve the accuracy of the diagnosis

approach by identifying abnormalities as soon as the HEMS

interventions. Indeed, the agreement between prehospital findings

and hospital findings reached an 80.39% rate. This finding is similar

to a recent study by Ienghong et al. reporting a 75.8% accuracy of

the prehospital diagnosis using CUS compared to hospital findings

(20). Another report estimated that the accuracy could reach up to

90%. This could be a benefit for the patient as the HEMS physician

can inform the hospital team to deploy the human and technical

resources required earlier and offer the most appropriate care.

In that view, it should be mentioned that the training of the

physicians who performed the prehospital ultrasound seems to

be a key factor influencing the accuracy of ultrasound findings

compared to hospital ones (17, 18, 20). Regarding the dispatching

strategy, in our experience, the CUS exam influenced patient’s

destination in 9% of the cases according to ultrasound findings.

The hospital destination may be biased by the limited availability of

landing options at all. Indeed, the helicopter often land at tertiary

centers with advanced technical capabilities. This observation

might represent another potential bias of our study, as a significant

portion of patients were directed to the University Hospital of

Liège, regardless of ultrasound use, either because it is the closest

hospital or due to the impossibility of landing at an alternative

hospital where the patient could have been taken otherwise.

This result might not be replicated in a road service scenario,

where any hospital could be a potential destination. Similarly, a

study in The Netherlands reported a 7.7% rate of changes regarding

patient destination with the use of CUS for critically ill and injured

patients. This too could be influenced by a bias, given the limited

pre-hospital medicalization in The Netherlands. If an ultrasound is

performed, it may indicate severe patient conditions, which would

likely result in redirection to a major tertiary center over a closer

destination hospital. These factors suggest that our findings and

those from The Netherlands may not solely reflect the impact of

CUS on patient dispatching but also the structural and operational

peculiarities of emergency medical services in different regions.

Interestingly as concerns the impact of the CUS examination

on the intervention time, we found that most ultrasound exam

duration predominantly fell under 5min. Similar results were

reported in a recent study made in the Netherlands, where CUS

was found not to prolong on-scene time. Indeed, it could often

be performed simultaneously with other prehospital procedures

like IV placement, monitoring and physical examination (21). Our

study presents several limitations and some of its specificities need

to be reported. We limited our study to ultrasounds performed

on scene. We have not established criteria for deciding whether to

use CUS. The physician decided by himself whether the ultrasound

seemed useful and relevant for his patient. Our comparison focused

on radiological findings rather than specific diagnoses, and we did

not confine our analysis to any specific type of ultrasound or patient

condition. Furthermore, the analysis regarding CUS accuracy only

considered the patients who were admitted at one location, the

University Hospital Center of Liège (CHU of Liège), because data

were not available from other facilities. A single investigator was
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responsible for data collection. So there was no assessment of

inter-rater reliability and the criteria used were based on clinical

judgment, relying on the expertise of the clinicians. Furthermore,

the nature of the therapeutic modifications proposed or withheld

based on the CUS was not specified by the physician who

performed the examination but was estimated by the investigator.

A post-hoc comparison of the ultrasound examinations by an

independent examiner was not possible. Only the written reports

from the operators who performed the examinations could be

compared because the ultrasound examinations performed were

not recorded. We did not evaluate the mean time of interventions

to investigate the impact of CUS on on-scene time.

Finally, this study is monocentric, has a retrospective design

and several elements should be investigated more thoroughly in

a prospective study. The descriptive nature of the study and the

methodology used which the concordance between ultrasound

findings and hospital results was determined by the investigator

limitings the use of statistical tests. The results are expressed as

a percentage of agreement, which does not formally exclude the

possibility that part of this agreement may be due to chance.

Future research should focus more specifically on the nature of

the therapeutic interventions prompted by CUS, moving beyond

the mere observation that an action was taken in response to its

findings. It would be valuable to identify which of these procedures

had the greatest impact on patient care, particularly in terms of

morbidity and mortality. Additionally, it is essential to explore

the potential benefits of utilizing less conventional ultrasound

modalities that are still being developed, such as optic nerve

ultrasound in head trauma, bone ultrasound for limb fractures, and

transcranial Doppler.

5 Conclusion

The retrospective analysis of the operational profile of CUS use

within a Belgian HEMS for 5 years reveals that CUS examination

was frequently performed by physicians to support their decisions

in terms of therapeutic interventions. We found less impact on

the decision regarding hospital destination mostly due to local

operational constrains. The analysis of the agreement between

pre-hospital CUS findings and hospital findings confirmed the

pertinence of these examination and their potential to enhanced

clinical diagnostic accuracy. Heterogeneity still exists in the practice

of the daily use of CUS in HEMS. More recommendations could be

useful to standardize daily practice of prehospital CUS.
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