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Ultrasound for the Air Medical Clinician

Wilkam Heegoond, ML MPH,' David Plumimer, MD," Dovid Drkes, MD,* B Frascone, M0

Grag Pippert, MIL* David Stesl, AN, and Joseph Clinfan, MO*

Introduction

Recent advances in technology have made the use of wlia-
sound (L) a possiility in air medicine. A handheld US ma-
chine that appears promising as a diagnostic ool within the
helicopler theater was developed recenlly (Sonosile Corp.,
Botkell, Wash.). Several air medical programs kave begun us-
ing US as the focused abdominal sonography for trauma
{FAST) examiration during helicopier transpart**

Dagnostic US greatly enfunces the evaloation of patients
with 2 variety of presentattons. After 125 rapid evolution duar-
ing the previous decade and wide avallabthly 1n opemiing
sulles and emergency depariments, LS iechnology now is be-
g ntroduced into the oul-cf-hospital arena. Many patients
who present with unsiable or time-critical medical problems
requuire on-the-spot diagnosis and miervention. These pa-
tients may benefit rom rapid, goal-direcied, imated wlira-
sonagraphy performed and interpeeted by Mght chimctans,

We integraled the use of 2 Sonosite 180 US device In owr
Might program at Life Link I 0 Apral 2001, This article de-
scribes our traiming program for fight dnicans, proposes a
jplatform for subsequent program development, and shares
the resizhs of cur experience @ ar medicine.

Methods

Our objecttves were 1o develop a US immning program for
air medical cliniclars using boused US examinations and as-
szgs the compelencies of each dimidan | year bler. 'We con-
ducied 3 prospective ohservational stody on critical patients
trarsparied by Life Link 10 between July 1, 2001, and July 1,
0L

Lifie Link [11 (LLITDy 15 2 full-service transport peogram: that
provides both ground and air critical care services 1o a to-
state region. LLII provides more than 6000 ground trars-
parts and 1600 air medical Mights per year using a reglsiered
murse and paramedic configaraiion o siaff oiticl ce rans-
parts. The stady she was the 52 Paul air medical base of LLI-
11, which provides more than B0 crtical e air iransports
[per year.

[Craring the evaluation porticn ol cwr study, all patents that
had an U5 performed were induded . A SoncSile 15D was

used 1o condwa the examirations. All tmages were aptumned
and then downloaded into 2 PC formal and read by one ol
the authors (Heegaard). All studies were performed within a
Bell 232 helicopter. We recetved no finandal assistance from
the SorcSes Corp.

Ultrasound Training

The training program was developed by one of the authors
{Plummer) with 2 oo on a rarrow US examiration with
specific indications, such as hypotension, change n wital
signs, high climcl suspicton, etc The course comsisted of 7
howrs of didaciic and hands-on training designed for a dedi-
caled crew of 10 Might numses and paramedics. All Might nurs-
es and pammedics had more than 3 years of dimical experi-
ence. The course began with a peneral introduction to U5, US
phy=ics, and the us of US within an emergency air medical
practice. Emerpent LS lopics then were divided inle echocar-
diography, abdomiral US, pebic and chstetricl U, and the
FAST mamimation. Each iopic was followed by a demorstra-

. Departmant of Emergency Masidng Hennapin County Madicsl
Contor and Linfersiy of Minnesotz, Minnaapoll, Minnamoty

1 Dapartmant of Sungery, Ragions Hsplal, Mimeapols sinnasots

1 Departmant of Emongoncy Madidng, 5t Ooud Hospital, and Lo
Link i, Mimaapols, Mimesota

Bar Baidical koawrnal 133
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Heegaard et al (2004)

> Training:
 Introduction 30 mins
« Echocardiography 60 mins
« Abdominal and aorta 60 mins
* Pelvic and obstetric 60 mins
« FAST exam 30 mins

 Clinical bedside training 3 hours



Heegaard et al, (2004)

6 weeks | 1year
Theoretical knowledge 82% 71%

Correct scanning 87% 94%
technique



Heegaard, et al (2004):

Challenges identified:
> Interventions performed in flight
> Short flight times

> Restricted access in RW aircraft
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Prehospital care

Paramedic application of ultrasound in the
management of patients in the prehospital setting:

a review of the literature

Mike Brooke," Julie Walton,? Diane Scutt?

ABSTRACT
Objectives Recently, attempts fave been made to
identify the wtiity of ulirasound in the management of
patients in the pehospital setting. However, in the UK
these is no directly relevant supporting evidence that
prehospital uitrasound may reduce patient mortality and
mortadity. The evidence available toinform this debate is
almost entirdy obtained from outside the LK, where
emergency medical senvices ([EMS) routiney
as part of their model of senice ddivery. Using
a structured review of the festure avalable, this paper
axamines the evidence 1o determing ‘ls there a place for
paramedc dtrasound in the management of patients in
the prehospital setting?
Method A structured review of the literature to identiy
clinical trials which examined the use of ultrasound by
non-physicans in the prehospital setting.
Results Four resources ware identifiad with sufficient
methodological nigour to accurately inform the research
question
Conclusion The theeretical concept that paramedic-
initiated prehospital uitrasound may be of benefit in the
managameant of critically ill patients is not without logeal
concepiual reason. Studies to date have demonstrated
that with the right education and mentorship, some
paramede groups are able to obtain uirasound images
of sufficent quality to positively identify catas trophic
pathaogies found in eitically il patients. More research
is required 1o demonstrate that these findings ane
ferable: to the inf of the UK BMS, and in
what capacity they may be used to heb facilitate optimal
patient ouicomes.

it

INTRODUCTION

The potential benefits of centralized tmuma care in
the UK were first suggested over a decade agn,’ *
and have been mwiterated several times in various
publications since®7 Recently, the Mational Audit
Office examined the effectiveness of the planning
and delivery of trauma services across the patient
pathway, and the quality of trauma care provided
in the UK.® It found that narionally insufficient
headway has been made in improving the standards
of tmuma care and that mare impetus should be
placed on the development of 'trauma networks'.
The mport also recommends that ambulance trusts
develap ‘by-pass’ protocals to ensure that severshy
injured patients are deliversd to the mast appra-
priate hospital, which may not neceszarily be the
nearest. Inevitably, therefare, these reforms will
lead to greater prhaspital (PH) travelling times,”
langer periods of patient management in the PH
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setting and, perhaps inevitably, a short-term
increase in the clinical risk to which patients are
exposed. In direct msponse to these reforms, pam-
medics will he required to make mare complex
decisions regarding the most appropriate receiving
unit for each patient, and consequently will require
mare complex diagnostic took, such as focused
ultrasound (UJS), to allow this.

It has been supgested thar focused US examina-
tion could augment PH clinical examination and
angoing management of critically injured trauma
Fnticms.m Boint of care US is a limited, Focused
assessment which iz normally performed by
a clinician to answer specific questions about the
patient's immediate condition. US may assist in
identifying abnarmal canditions wher visual-
isation of the internal anatomy i required to
confirm or refute 3 suspected diagnosis.!

Attempts have been made to identify the utility
af US in the management of patients in the PH
setting.'” PH medicine relies heavily an physical
assessment to obtain a provisional diagnosis; yet
physical assessment alone haz been demanstmted
to be insufficient to achieve high spedficity in
accurately diagnosing some conditions.'® Theoreti-
cally, if US were to be adopted in the PH setting,
patient management may be improved,™ and an
expedited patient journey to the mast aﬂpmpdaﬂc
definitive care could be fcilitated, which
combined could provide improvements in patient
marbidity and mortality.

In the UK ther is no current, dirctly relevant
supparting evidence that prehospital ultrasound
(PHUS) may reduce patient mortality and
marhidity. The evidence available orginates almost
entirely from outside the UK, where typical models
af primary (respanding to emermgency calls) and
sacondary (step up transfer) response incorporate
a medical doctor. Generally the Emergency Medical
Services (EMS) model of espanze of in the UK is
paramedic led, and rarely utilises medical docrars,
5o it ssems prudent that when considering the
feasibiliy of introducing FHUS in the UE, it is
investigatad primarily fram the aspect of the
ambulance paramedic, as the mast commanly
encountered PH practitioner.

However, the scant evidence hase and lack of
tailored training and competence-based assessment
far PHUS inhibits progression in this area of
imaging for UK EMS. It has been suggested that
given approprate tmining and proctared suppart,
non-physician msponders could incorpomte US
oamination into their routine assessment of
patients.'® Yt the inception of such progmmmesis

Emeg Med J 201027702707, doi 101138 em 20004



Brooke, et al (2010):

> 4/24 PHUS papers relevant to Paramedic
practice in UK

> Generally small studies

> Findings promising - good accuracy and
retention
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Acquisition and interpretation of focused diagnostic
ultrasound images by ultrasound-naive advanced
paramedics: frialling a PHUS education programme
Mike Brooke," Jufie Walton.” Diane Scutt” Jim Connolly* Bob Jarman®

ABSTRACT
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Brooke, et al (2011):

> 10 Advanced Practice Paramedics

> 2 days training — SLS detection

> Assessment of LUS images and clips

> QOverall accuracy equal to US "expert"

> Sensitivity 85% / specificity 81% for PTx

> Exceeded CEM (UK) L2 US standard
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Brief Report

Ultrasound detection of the sliding lung sign by prehospital
critical care providers

Matthew Lyon MD, Perry Walton DO, Valori Bhalla MD, Stephen A. Shiver MD*
Department of Emergency Medicine, Medical College of Geargia Augusta, GA 30912-2800, USA

Received 20 October 2010; revised & January 201 1; aceepted 9 January 2011

Abstract

Background: The presence of the sonographic sliding lung sign {SLS) k& a sensitive indicator for the
absence of a pneumatorax.

Obje ctive: The aim of this study was to determine if prehospitl eritical care providers {PHCPs) can
acquire and maintain the nocessary skills to determine the presence or absence of the SLS following a
brief tutarial.

Methods: This was a blinded randomized observational trial using a cadaveric model The model was
randomized to esophageal intubation {negative SLS) or racheal intwbaton {positive SLE), and a
SonoSite 180 plus (Bothel, WA) machine was wsed for the examination, After a 9-month period, the
PHCPs were reevaluated without additional insruction.

Results: There were &8 PHCPs. A total of 6 intubations were performed yielding a total of 48 trials,
The presence or shsence of the SLS was comectly identified in 46 of the 48 tials, resuling in a
sensitivity and specificity of 96.9% (95% confidence interval [CI], 89.6%99.1%) and 93.8%
(95% CL, 93.8%-T793%), respectively. At the 9-mont follow-up, 7 of te orginad PHCPs wene
available to participate. A total of & intubations were performed yielding a total of 56 trials. The
presence or ahsence of the SLS was comecly identified in all 56 trials, resulting in a sensitivity and
specificity of 100% (95% CI, 93.6%-100%).

Conclusion: Prehospital eritical care providers can accurately determine the presence or absence of the
zonographic SLS following a brief miorial and retain the skill set following & 9-month interval

@ 2012 Elsevier Inc. All rights reserved.

1. Introduction

Prehospital care providers (PHCPs) are of paramount
importance in rapidly recognizing and treating life-threaten-
ing conditions such as tension pneumothorax (PTX).
Fortunately, this condition can be effectively treated with
needle decompression or tube thoracostomy [1]. 1 a critically
mjured patient s gong to survive, however, PHCPs must

* Comesponding author. Tel: +1 706 721 2613,
E-muail address sshiverimey sdu (5.4, Shiver),

OT35-A75WE — see front metier £ 20012 Hsevier Inc. All rights reserved
ki 101076 pem 201 101009

recognize the presence of a tension PTX and treat
approprately. Historically, decisions to decompress the
chest have been made based on physical examination, but
phyvsical examination skills are often compromised when
working in noisy and at times austere enviromments [2]. A
suboptimal physical examination may lead to delays in chest
decompression or result in unnecessary treatment when a
PTX is not present [3,4].

Ultmsound (US) technology via the focused assessment
with sonography in trauma (FAST) examination has
empowersd clinicians with additional tools to more mpidly
evaluate and disposition traumna patients [5]. As a result of

MedSTAR Emergency Medical Retrieval



Lyon et al, (2012)

> 8 HEMS Ciritical Care Paramedics and
Nurses

> 25 minute instruction

> Assessment of SLS detection in ventilated
cadavers

> Sensitivity 96.9% / specificity 93.8% (CI
95%)



Lyon, et al (2012)

> 9 month follow up
> Average clinical use <1 / month
> 56 trials (28 with SLS)

> Sensitivity & specificity 100% (Cl 95%)



US During Transport?

> Pre / post transport scans
* No approvals for use in flight
« Easily secured for transport
* Prevention of deterioration in flight?

> USS during transport
* Reduced scene time
« Ongoing assessment of pathology / Rx
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Emergency Medicine Australasia (2007) 19, 547-552

BRIEF REPORT

Use of point-of-care ultrasound by a critical

care retrieval team

StdeMamr"’AndrewPeaceuSamMmd‘JmPetaShmey
"Royal Adelaide Hospital Mediflight, Critical Care Retrieval Service, “Royal Adelalde Hospital Emergency
Department, “Royal Adelalde Hospital Intensive Care Unit, Adelaide, SA and *Royal Perth Hospital

Emergency Department Perth, WA, Australia
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Abstract

possible owing to decreased size and weight, and inc

Australian critical care retrieval service using a portable ultrasound machine.
Key words: cnifical care, patient transport, pomi-of-care, prehospial, reirieval, wltrasound.
Introduction

Retrieval medicme is a continuously evolving medscal
subspecialty n Australia. Having a critical care specia!-
ist retneve and transport patients with significant
potentizl morbidity and mortality has been shown to
improve patient outcome.

Pomt-of<care ultrasound is a limited, goaldrected
exammztion performed to answer specific clinical ques-
tions. Critical care speaalists use ultrasound for focused
assessment by sonography in trauma (FAST) and
abthnmlmanurysm(AAA)dmgmes,asweﬂs
to answer specific clmical
of ectopic pregnancy,’ plmceofgllsbm Ultra-
sound = also used to aid In mvasive procedures, such
as, central line placement® pericardial aspiration* to
minimze @trogenic complications and improve proce-
dure soocess rates.

With increasig ultrasound use in emergency meds-
cine. miensive care and anaesthesia, it is logical that

those specialists who use ultrasound in these environ-
mtsd)ouﬂcmsmh’theappbmhkydﬂmh:lmd—

dmnanmm!hmmpmndmm

in a number of ways:

« Early diagnosis™ and commencement of appropriate
treatment
» Decreased risk of iatrogenic injury in patients requir-
g invasive procedures
« Enhanced accuracy of communication with receiving
hnspnals :l likely management and personmel
Da:lmsedumemdeﬁnmwm

teams consist of a doctor and nurse from ooe of the
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Mazur et al, (2007)

> 60 USS on 48 Pts
> Diagnostic vs procedural

> Helicopter primary - 11/12 scans
performed in flight

> Road / FW /RW used
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Prehospital care

Emergency ultrasound in the prehospital setting: the
impact of environment on examination outcomes

B Snaith,' M Hardy,® A Walker'?

ABSTRACT

Thiz= ztudy aimed to compara wirasmnd axeminstons
parfomad within a land ambulenca [ztafonary and
maing] with thozs compliatad in & smulated emangency
daparnant [ED] todatamina the fasibility of undartaking
uitmzound sxamnaions within tha UK prahospital cars
enuronmant. The finding = suggest that abdominag aortc
anewrysm and exdanded fouzad sz Ement with
SN0 gE Py in TEuma amangancy uirasound
Examinationz can bapaformed in tha sEfonary armaving
land amiwianca ensironment 1o a standard consisten twith
thoza parfamead in the hazpital BD.

The e of wlrstonrd in the hospital emergency
department (ED) environment i relstively new,
but rapidy becoming s widely established disg
nostle procedire. Ukmsoend i commenly tsed s
afy adjinct to clindeal sessment in patients with
sbdominal o chest taums, aspected shdomins
zortic areurysm (AAA), or dunng interventions
(inchuding vasular soces or nerve back). The fist
published stidy on the e of diraound in emer
gency medicine for the amessment of shdomins
injiery was published in 1974.° Since then & number
of stidies have demonstrated it \la]?uejn arange of

sciste and eritical eare situtions

The reconfigization of hospita] services, a5 pant
of strategie plans to improve patient outeomes in
the UK, & changing the landaspe of scute and
emergency hospital |'.|:r|r.v\.|r|slc.m.e » These charges will
vary the medical skills and hespital resoumces
svailabe to support emergeney care (gg vaseidlar,
orthopsedic or newmsergery) and will impset not
only on ED service delivery but abio on prehospital
eare arel interhenpital patient trapsfers.

The proposed changes may scoentiste the dels
sssocisted with increseed ambulancs journey times
to an appropriste ED or scondsry transfers
between gtes.”” These in tern may potentally
decnesee standands of care and uhimstely impact on
patient merbicdity and mortality. In order to maxi
mize the spproprstensss of the indtis]l hospital
sdmission ard minimise the potentisl for secondary
trarsfer, sccurste and timely prehospital ases-
ment i esentis]. Tt hee been propossd that an
ultrasound examinstion could ineresse the effec
tiveness of the prehorpital ssessment in patients
with  shdominslichest trsums or thee with
suspected AAA, thereby improving patient care and
elimesl esteomes ™ As & residt, 8 small member of
ststhors have suggected that the extersion of
ultrasound eaminston fon the ED w the
prehenpital stting eould be arl\lmmtapmu.m i

This stidy simed to compare iltrasand exami-
ratons peaformed within 2 lind  ambulance

Emerg Mer . 00 1:28-W0E3—1065 doe 1011 36 fermj FO100SERES
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(stationary snd movirg) with thos completed in
a simulsted ED to determine the fesgbility of
utidertaking ultrasound examinstions within the
UE prehospital care envi momment .

METHOOS

This was an experimental repextability stdy with
ethical sppreval fram the Mationsl Reesnch Ethies
Service. Four heslth profesdonals (two consultant
emergency physicians and two songgraphers) with

substantal experience of performing emergency
wltrasonsnd examinations within the ED undertook

ultrseonend examinstions in 3 moving land smbue-
lance, stationary land ambulsnce and simulated
stancard ED fsellity on three cccasdors an the same
day. The ambidance wes & standard double matned
vehicle, and stsble restraints (seathelts) were wed
when sppropriste. To redice the dds ssocised
with testing new equipment in 2 meving smbulanoe
in pormal traffe sestems, wltrasound exsminstonin
the moving smbulsnee tock place on s miitany
sirfiel] sway From public kighways However, speed
and direction were vared durng esch examinstion
in order to simulste an wrban environment. The
ultrasennd equipment was temporarly secered o
part of the imernsl Frame of the ambulance to
recisce fgk to ambidanes cocispants and permit the
aperstor the we of both hands,

Twes sparste standand emergency wltrasond
examinations were omducted: extended oo ssd
sssemment with sancgraphy in traums (EFAST)
finchsding Imited smesment of the chest poaen
tislly to identfy presmothorsces) and AAMA
mesesment. A Sonosie Manomase: (SonaSite, Inc.,
Beahell, WA) ultrssound madiine with 2 3.5 MHz
curvilinesr transdicer was wsed to complete all
examinstions. Two healthy vd unteer patents with
st lar et were mecrsited to eliminate the
effect of body habitue on ultrseund procedire snd
facilitate the analyss of inter and intrachserver
varshility, Patient 1 was 2 57yearold man,
1775 em in height and weighing 82 kg. Patient 2
was a d3yearald man, 1725em in height and
weighing 84 8 kg

The quality of ultmsound images prodiuced by
partcipants in terms of anstomicsl display was

independently sstesmed by an experienced clirdeal
scademic sonographer sing an sgreed praforma.
All exsminstion images wene graded sstisfactory
(1}, unsstisfactory () or indeterminste (J) with
respect to anatednieal display.

RESULTS
A total of 72 ulrssound examinstHons was
perfermed (36 EFAST and 36 AAA). Using Fisher's

0z



Snaith et al (2011)

> Road transport vs ED
> EFAST + AAA
> Time to complete / quality of scan

> PHUS results comparable to ED



Ambulance

Queensland
Service

Clinical practice procedures

Version 1.0 — September 2011

Authorisation to practice
=

Pre-hospital ultrasound

ITrained ICP officers approved
by the Medical Director

Pre-hospital ultrasonography is a growing field in the assessment

of trauma and critically ill patients ™ It includes focused assessment
of sonography for trauma (FAST), lung ultrasound and focused
echocardiography. The QAS currently utilises this modality in proof
of concept trials.

Indications

* FAST and lung scanning
- blunt trauma
- penetrating trauma
* Focused echo
- cardiac arrest

Contraindications

* Nilin this setting

Precautions

* FASTis a dynamic investigation. Clinical judgment
continues to guide patient therapy irrespective of
ultrasound findings.

Pre-hospital ultrasound

Page 10f 2

Additional information

FAST

FAST is a portable ultrasound examination used for trauma
patients to determine whether there is any fluid within the
abdomen and/or pericardium_®! In the trauma setting this fluid
is assumed to represent blood and is visualised as anechoic
(black) on the ultrasound.

Four views comprise a FAST scan-

* Morrison’s pouch — right upper quadrant (hepatorenal space)
* splenorenal space — left upper quadrant

* subxiphoid pericardial view

* pelvic view — longitudinal and transverse.

Morrison’s Pouch Spleno-renal

RUQ)




MedSTAR Retrieval
Practitioner Program

>Retrieval Practitioner

* Nurse / paramedic

>5 day program

>Supervised practice

e ED/ICU/ retrieval

>Autonomous practice



MedSTAR Retrieval
Practitioner Program

Current use:

> Line insertion

>

>

>

EFAST
Lung US
RUSH

AAA

MedSTAR Emergency Medical Retrieval



Credentialling for
Non-Physician Practitioners

Australasian Society of Ultrasound Medicine
(ASUM)

> Certificate of Allied Health Performed
Ultrasound (CAHPU)

> Endorsed by ACEM, RACS, RANZCOG,
CICM, Sports Medicine and FRACP

> On line modules / proctored scans / log
book



Multi-skilled Team

> Able to perform tasks in parallel

> Physician not required to perform all
assessments / procedures

> Results in rapid assessment, treatment and
transport

> Some medical trainees not trained or skilled
in U/S

> RN/ PM expanded scope of practice



Challenges

>

Limited opportunity for clinical
application

Unsupervised scans - applicability of
findings

Acceptance of findings by others

Accreditation / credentialing



Future Directions

> PE - thrombolysis

> Optic nerve sheath US
* raised ICP

> Transcranial US
 stroke

> Technological improvements

« “Smart phone” US

MedSTAR Emergency Medical Retrieval



Summary

>

US effective by non-physician
providers

* Improves diagnostic accuracy
* Improves procedural safety
- Standard of care?

Competency possible with minimal
training

Wider use possible with technological
advances



Questions?

© www.flyingmouse365.com

lol wall www.lolwall.co/262360

MedSTAR Emergency Medical Retrieval
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