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Population
Patients: No restriction on age range, as austere 
environments become increasingly accessible to all ages 
No restriction on gender or ethnicity 
No restriction on fracture type 
Operators: All clinical backgrounds and skill levels 

Concept
To review the evidence surrounding the application of 
portable ultrasound for fracture diagnosis in austere 
environments
Including: diagnostic accuracy, ease of use, and patient 
outcomes

Context 

1) In the direct context of the austere environment 
2) Evidence applicable to the austere environment, using 
similar portable ultrasound models and acknowledging the 
resource limitations of the austere environment 

Results

lLL

Limitations

Conclusions

Study Selection and Characteristics 
Ø 1138 studies were identified, after screening only 7 studies 

were included.
Ø This included a variety of evidence types with varying 

methodological strength.
Ø 4 studies quantified diagnostic outcomes, 2 focused on

simulated fractures and 5 on human fractures. 
Ø 4 studies measured diagnostic outcomes compared to an X-

ray reference standard
Ø 3 studies were set in combat environments; the author

found a paucity in evidence regarding alternative austere 
environments.

Ø Outdated but comparable portable ultrasound devices used 
in 5 of the articles (SonoSite 180).

Diagnostic Outcomes  
Ø Both long bone and small bone fractures were diagnosed 

with portable ultrasound.
Ø Most authors found a lower diagnostic accuracy for fractures 

affecting small bones, joint spaces, and stress fractures.
Ø Trials on human fractures demonstrated 100% diagnostic 

specificity and 94% sensitivity when using portable 
ultrasound.

Ø Between the 4 reporting studies, the diagnostic ability of 
portable ultrasound devices as a screening tool (specificity) 
ranged from 90% to 100%.

Ø Included evidence used outdated portable ultrasound 
machines; contemporary models may produce different 
diagnostic outcomes due to increased penetration and 
anatomical visualisation.

Training and Operator Outcomes 
Ø Huge variation in operator training time (between 2 minutes 

and 16.7 hours).
Ø Initial evidence showed no pattern suggesting a change in 

diagnostic proficiency between training durations and 
operators clinical experience.

Patient Outcomes
Ø Patient outcomes were not measured by any included article.
Ø Authors noted the utility of portable ultrasound assisted 

fracture diagnosis for early limb immobilisation, regional 
anaesthesia and medical evacuation in the austere 
environment.

Methods

Portable ultrasound is an emerging tool in austere environments; however, its 

application for diagnosing bone fractures in this context has not yet been 

comprehensively reviewed. Austere environments include, but are not limited to,  

conflict zones, desert areas, high latitude environments and marine territories. 

To review the evidence regarding the application of portable ultrasound for 

fracture diagnosis within the austere environment.

The author conducted a scoping review, following the Joanna Briggs Institute Guidance,(1)

to appropriately map the current evidence base.
1.  Eligibility Criteria:  Studies that assessed the effectiveness of portable ultrasound both 
quantitatively and qualitatively, studies that evaluated its applicability to the austere 
environment, or studies that assessed its accessibility to the operator. 
2. Searches were conducted in both EMBASE and MEDLINE. Two reviewers screened the 
data against the PCC, first by title and abstract, then by full texts.
3.  Data were extracted into separate quantitative and qualitative tables; outcomes such as 
populations, diagnostic accuracy, and operator training were compared.

Can We Use Portable Ultrasound to Diagnose Fractures in the Austere 
Environment? 
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Evidence Type

Prospective Observational Retrospective Observational

Case Study
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Austere Environment 

Combat Space Controlled Trial

References 
1. Peters MD, Godfrey CM, McInerney P, Soares CB, Khalil H, Parker D. The Joanna Briggs Institute reviewers' 

manual 2015: methodology for JBI scoping reviews.
2. Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, Moher D, Peters MD, Horsley T, Weeks L, Hempel S. PRISMA 

extension for scoping reviews (PRISMA-ScR): checklist and explanation. Annals of internal medicine. 2018 Oct 2;169(7):467-73.
3. Chartier LB, Bosco L, Lapointe-Shaw L, Chenkin J. Use of point-of-care ultrasound in long bone fractures: a 

systematic review and meta-analysis. Canadian Journal of Emergency Medicine. 2017 Mar;19(2):131-42.
Figure 2: Diagnosis of a displaced radial fracture using POCUS, adapted 

from Chartier et al.(3)Figure 1: PRISMA flowchart of the study selection process.(2)

Future Research 

Consistent with scoping review methodology, a systematic assessment 
for bias was not carried out. The quality of the studies were assessed 
informally and considered in the conclusions. 

Data screening and extraction was primarily carried out by a singular 
author, potentially missing relevant articles.

Ø The limited evidence available creates significant uncertainty 
surrounding the application of portable ultrasound for fracture 
diagnosis in the austere environment.

Ø Although the included studies support the effectiveness of 
portable ultrasound in this role, there was significant variability 
in study design, operator training and diagnostic accuracy 
between fracture locations. 

Ø Future studies are needed to establish confidence in the 
widespread application of portable ultrasound for fracture 
diagnosis within austere environments, with a particular focus 
on diagnostic accuracy, operator training and patient outcomes. 

Ø Baseline evidence is available in conflict environments; research is 
needed into alternative austere environments such as high latitude, 
marine and altitude environments.

Ø Targeted studies on the diagnostic capabilities of portable 
ultrasound in specific fracture locations including joint space and 
small bone fractures.

Ø Research comparing portable ultrasound to computed tomography 
(CT), a superior reference standard.

Ø Further research using modern portable ultrasound devices so that 
evidence reflects current practice.

Ø Development of standardised training guidelines, including fracture 
specific training, reducing the variable training gap between 
operators.

Ø Novel trials with a focus on early fracture detection using portable 
ultrasound and it’s subsequent effect on patient outcomes within 
the austere environment.
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