RESEARCH ARTICLE

Point-of-care ultrasound training for respiratory
therapists: A scoping review

Coralea Kappel MD', Dipayan Chaudhuri MD, FRCPC'”?, Kelly Hassall RRT, BSc, MEd, FCSRT?, Shannon Theune MD, FRCPC',
Sameer Sharif MD, FRCPC'?, Waleed Alhazzani MD, FRCPC, MSc'”?, Kim Lewis MD, FRCPC, MSc'?

C Kappel, D Chaudhuri, K Hassall, et al. Point-of-care ultrasound training for respiratory therapists: A scoping review. Can ] Respir Ther
2022;58:28-33. doi: 10.29390/cjrt-2021-065.

Introduction: Point-of-care ultrasound (POCUS), although commonly used in clinical practice, is not currently included in training programs for respira-
tory therapists (RTs). In fact, given its ubiquity and clinical utility, RTs in Ontario, Canada, are changing their mandate to incorporate POCUS into their
daily patient assessment. Therefore, we conducted a scoping review of the literature, aiming to describe the current evidence of POCUS training and
methods of curriculum delivery for RTs to inform an evidence-based program design.

Method: We systematically searched MEDLINE, EMBASE, CINAHL, and Web of Science from inception to 8 July 2020. We included all studies report-
ing on RT training in POCUS. Documents included English language, full-text reports of all study designs. Title and abstract screening, full-text review,
and data abstraction were done independently and in duplicate.

Results: Seven studies met our inclusion criteria, including four full texts and three abstracts; all were prospective and single-center studies, except one multi-
center study. Reports were from nine different countries. Studies described cardiac, lung, and procedural ultrasonography use. The majority used a combina-
tion of educational methods; didactic talks, hands-on sessions, and practical assessments being the most common methods. There was a median of
11 participants enrolled in a training session. The instructors were physicians from various specialties such as critical care, pulmonology, and radiology.
Conclusions: This scoping review identified seven papers that explored different methods of a POCUS curriculum delivery for RTs. From the interven-
tions outlined, teaching POCUS skills to RTs seems feasible. However, further work needs to be done to solidify a POCUS curriculum specific to RTs and

examine the impact on patientrelated outcomes.
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INTRODUCTION
In the last decade, point-of-care ultrasound (POCUS) received increased
attention as a powerful adjunct to the physical exam to aid with real-time
diagnosis, management, and treatment decisions [1]. POCUS is a
non-invasive, radiation-free, portable tool able to rapidly diagnose or
rule out life-threatening conditions, guide invasive procedures, and
assess the effects of various therapies [2].

Integration and expansion of allied health professionals’ skills in ultra-
sonography may prove to be valuable in improving patient outcomes and
care delivery. Already, ultrasonography use by allied health care workers
has shown promise in improving patient care in many facets, such as nurse
anesthetists using ultrasound-guided peripheral venous catheter place-
ment [3], renal nurses using inferior vena cava ultrasonography to reduce
risk of intra-dialysis hypotension [4], and physiotherapists using lung ultra-
sound for identification of parenchymal pulmonary pathology [5]. In keep-
ing with this exciting trend, respiratory therapists (RTs) in Ontario,
Canada, have recently expanded their scope of practice to include ultraso-
nography in clinical use under an exemption since the COVID-19
pandemic.

The extent of studies examining RT training in POCUS is not
known. It is reasonable to assume that ultrasound training programs for

RTs may begin to become more commonplace with the extension of
their practice to include POCUS. It is important that all literature is
made available and summarized for an evidence-based program design.
This scoping review aims to systematically identify and describe the liter-
ature on POCUS training for RTs.

MATERIALS AND METHODS
We conducted our review according to the methods of Arksey and
O’Malley [6], revised recommendations by Levac et al. [7], and reported
our research per Colquhoun et al. [8] and the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) Extension for
Scoping Reviews [9]. The Hamilton Integrated Research Ethics Board
Approved of the study (project # 11496).

Search strategy

A medical librarian helped develop search strategies for the following
databases from inception to 8 July 2020: MEDLINE, EMBASE,
CINAHL, and Web of Science. Some keywords used include “ultra-
sonography,” “respiratory therapist,” “pocus,” “respiratory practi-
tioner” among others. Please see Appendix Tables 1-4 for the full

lDepartment of Medicine, Division of Emergency Medicine, McMaster University, Hamilton, ON
Department of Medicine, Division of Critical Care, McMaster University, Hamilton, ON

?Respiratory Therapy Department, St. Joseph’s Healthcare, Hamilton, ON

Correspondence: Coralea Kappel, Internal Medicine Resident Physician, Department of Medicine, Division of Internal Medicine, McMaster University,
1280 Main St W, Hamilton, ON L8S 4L8, E-mail: coralea.kappel@medportal.ca

Published online at https://www.cjrt.ca on 9 March 2022

creativecommons.org/licenses/by-nc/4.0/), which permits reuse, distribution and reproduction of the article, provided that the original work is

a This open-access article is distributed under the terms of the Creative Commons Attribution Non-Commercial License (CC BY-NC) (http://
OPEN ACCESS

properly cited and the reuse is restricted to noncommercial purposes. For commercial reuse, contact editor@csrt.com

28

Can J Respir Ther Vol 58


http://creativecommons.org/licenses/by-nc/4.0/�
http://creativecommons.org/licenses/by-nc/4.0/�
mailto:editor@csrt.com
mailto:coralea.kappel@medportal.ca

Ultrasound training for respiratory therapists

(ponuyuoy)

‘aulyoew Jsisse-ybnod ay) Jos 0} Ajljepow |nyesn pue
‘Jsey ‘a|geljal ‘ajes e sI Aydelbouos onewbeiydeiq

(ulw G| = abelane)
aujyoew ybnoo jo uoneiqies yum sbuines awi|

‘uonedioed

Apnis (g°t 8100s peyI uesw :[%00L] LL/LL) Jeye

pue (9'g 9100s uayIT uesw [%8g1L] L1/2) 810)2q (1000
> d) Ajjueoyiubis palieA punoselin yjm a|gepojwod
alam jey) siaydesbouosedyn Jo Jaquunu ay

anIsod alem sabew) Buuinboe aousiadxa

pue Buluiesy ay) jey) pue uonisinboe abew Joy wayy
paJedaud uoissas Bujuies) ayy jey) (,8a16e AjBuoss,
J0 ,9a16e, se pauyap) paalbe syuedonied ||y

‘pouad Jeak-| e Buunp paulejuiew
Sem uononpai ay| ‘Ael-x oloeIoy) sunnod Ajiep
JO Jaquinu 8y} uo uofonpal juepodw] ue Sem a1ay ]

'shep (28 ‘z¥) 29 sem
9oua)adwoo dIseq jo awiy uolisinboe uelpaw ay |

‘suoneujwexs pasiaiadns

Gz Jaje ulw Z| pue suoneulwexa pasiaiadns

G JoJe UlW | Sem UOljeulWEXd punoses}n

Bun| @}o|dwo9 e 10} BwI} UBIPAW 8Y)} ‘Seaulel) 104

‘suonjeulwexa pasiaiadns
Gz Jaye saaulel) Aq pauisse|o Ajgienbape aiam
uolepl|osuod yym suoibal Bunj Jo %08 ueyy aIop

‘suoljeujwexa pasialadns Qg JaYe %gce pue
suoljeujwexa punoseJn Bun| pasiniadns Gz Jaye
saaulel} Aq palisseo Ajgjenbape sem awoIpuAs Jejo
-aAje—[ensIaiul yum suoibai Bunj ay) Jo %08 ‘ewaps
Je|09Aje pue aWoIpUAs [ennsiaiul Buidnolb usypp
‘suoljeujwexa pasialadns

0Z Joye saaulel) Aq pauisse|o Ajgienbape aiam
uoljelae |ewJou yym suoibal Bun| jo %08 ueyy alop

‘auIyoew juejsisse ybnoo

ay} ypm uayy Buiyyeauq jewsou Buunp
Ajlemu| "uoiisod juaquindal-iwas

uo yoeoidde |B}s00QNS JolBJUR UB

ul syuaned pajejiuan Ajjesjueydsw
pue Buiyieaiq snosuejuods

uo pawJopad sem punosesyn Bun

‘sabew| punoseuyn

elA @ouepinb awi-jeas Buipiaoid
IS}AIsUBlUI-B[8} YIIM JBppe|q

pue (mala pioydixgns) yeay ‘seseq
pue saoide Bun| jo uonisinboe abew

1s160ojo1pel
Aq pajepijea punosesyn 6un-

‘(uonepijosuod

Bunj Jo ‘ewapa Jej0aAe ‘DWOoIpUAS
[elj}siajul ‘uonelse [ewlou

*a'1) uoibaui ay} sazusjoeleyd uleped
punoseJ}n }siom ayj sayiuapl
9aulel) 8y} pue ‘apis Yyoea uo
paulwexa a.e }saiajul Jo suolbal XIS

's1Y 9y} Aq pawlopad sem Bupiojuow punosesn ay |
‘Juaned juaquinoal-lwas uo yoeoisdde |B}S0OQNS JOLBIUE U|
Buliojuow punoseJyn ue Japun aulyoew juejsisse ybnoo
UM Sjuswieal) pey UONe[UaA [ediueydsw pue Buiyjeaiq
snoauejuods ul sjualjed Q| JUsWISSeSSE [BJjORId

—

3

‘NLNOI-S 8ugouos e Buisn
sabew punoselyn a|qeyins ainboe o} eijowed Aem-omy
NDISIA sdijiyd e ela asuepinb swi-jeas sueioisAyd-uou

papinoid uedisAyd pajeoo| Ajgjowal y :UoISSas Uo-spueH

—~

4
"1appe|q pue ‘(maia
ploydixgns) peay ‘saseq pue saoide Bun| ‘seinbnf jeussiul
ay) Jo uonisinboe abew pue  ‘ABojogouy, ‘Aydesbouos
o1seq Bulanod uoljejuasald apl|s ulw-Qg :uoissas anoepig (|

'S9sse|o |eonjoeld-A109y) JUSWISSOSSE |BO1}8I108Y |

—~

€
‘uoneyoedeo [eul sibojoipel e Aq pamoj|o} uoisiaiadns
s,Jojonuisul Japun aonoeld uo-spuey Joy syuaned

01 woulj sabew palinboe saaulel) :JUBWSSISSE |BJljoBId

—~

4
‘uo-spuey ay} buunp wea) ay) buoddns oy 3sibojoipes
e Aq pajepijeA alem punosedn Bun| ul asiadxa snoirald
peyY oym sJ0jonJIsul G'Z ‘swexa buunp anbjuyosy 1081100
ay) apInb pue weas) 8y} Joj punoselin Bun| ay) 8onpouul
0} padojanap sem [090}o.d [BUOLN}IISUI :UOISSAS UO-SpuBH

—~

3

‘padxa ayy
pue aaulel) ay} Aq payisse|o Ajuapuadapul aiom suolbal
Areuowind z| ‘yuaned mau e u| :;Juswssasse |edljoeld

—~

€
‘1s160j01pel B AQ pajepljeA pue punoseJjn Bun|

ul asuadxa Yym Jojonuisul ue Aq suoneujwexs pasialedns
anly A1ana passasse sem aouajadwod ul uoissalboud

8y ‘Madxa ue Aq pasiarledns suoieulwexa punosel)n
apIspaq Gz pawiouad asulel} Yoeg :uoissas Uo-spueH

—~

4
‘syualjed
Aouabiawa pue || A|jeonio ul paalasqo Ajuowwoo suiayed
punoseJ}|n 8y} paquosap pue uonewlo} abews Joy ajeuonel
8y} papinold 81njos| 08pIA U-Z [eljiul Uy :uoissas oioeplq (|

‘pauioads JoN :18juao Bujuiel]

‘s)sidelsayy Aiojelidsay
:sofsuajoeleyd a|dwes

Z = U :9zis ajdwes

"Olwapedy 148juad Buuiel|
'sysidelay)

Aiojesidsai ‘syuapnys bBuisinu
‘sasInN :sonsuejoeleyd ajdwes

‘Ll = u :9zis ajdwes

‘payoads JoN :Jejuad Bujules|

‘NOI 8y} Ul yuom oym sisidelayy
Kiojesdsas pue sueisAyd

:sofsuajoeleyo ajdwes
‘0 = U :9zi1s 9| dwes

"o|wapedy eyus) Bujurel]

‘s)sidesay}

Aiojesidsal aled [eonlio aiom

¥ puB ‘(g = U ‘auidipaw [eusajul
pue ‘g = U ‘auipipaw Aouabiawe
{87 = U ‘surolpsw aled

|eono Jo/pue ABojoisayjsaue)
slaquiaw Ye}s Joluas alam

o ‘(g = u ‘auioipaw |euajul pue
‘01 = U ‘audipaw Aouabiawa
Ly = U ‘Buioipaw a1ed |eanlo
Jo/pue ABojoisayisaue) sjuapisal
9G :sonsuejoeIeyd 9| dwes

'seaulel} 00| = U :9zIs a|dwes

Aluo yensqy
110Y09 aA0adsold
Aey

[91] "le 38 1u0BUOT

Aluo yensqy
110Y09 aA0adsold
Saje)s pajun

[S1] e 1o BuneT

ensqy Apnig
J0Y09 aAj0adsold
I1zeg

1] e 10 EYSIEg

Xa)-|In4
10yoo aAnoadsold

Kenbnin
pue ‘soue.i
‘eulyQ ‘izelg

[o1] "le 12 JopRQY

SBWO93N0 UOUBAIBIU|

(wnna1und) ,uopuaAidlul jo adA}

solysuvjoRIRYD
19juad Bujulely pue aaulel]

uBisap Apnys pue
‘uonesol ‘931nog

salpn}s papn[oul Jo sonsLd)oeIRY)

I 31avl

29

Can J Respir Ther Vol 58



Kappel et al.

‘palsi| 81 ApN}s 8y} Ul papnjoul 8soy) AJUQ “JUBLUSSESSE |BO1}8I08Y) PUB ‘JUBLUSSESSE [Bo110.Id ‘UOISSaS Uo-Spuey ‘e|npow BujuIes|-j|as ‘UoISSas J)j0epIp :8Iem SUOHUBAIBIUI Jo sadh] :8joN

‘sanbes||00 J1dy} 0} 8SIN0D

8y} puswiwosal pinom Aay} Jeyy pue suopeoadxe
J19Y} }oW 8s1n02 8y} jey) paaibe Jo paaibe A|Buoss
Jayye Asuy yeus 11e4 (%68 ‘g1L/91) siuedionied JSop
“ooys

10 uoisuajodAy pajoadsns abeuew 0} sUO)UBAIBIUI
ajeudoidde yym podsuel) [BjeUOSU UO BJED [BOIUID
9oUBYUS PINOD IS SIYL Y 98 Jo awi} abesane

UE U}IM SUOJJEUILUEXS PUNOSEJ}N OBIPJED PAsSNO0)
wiopad 0} paulel} 8q UBD S| Y puUe SNY [BJEUOBN

'S}08ye Wopuel
se seaulel} [enplAlpul Joj Buisnipe (200 = 4 ‘€00°0
JUSI01}}902) $8SED BulUIEJ) BIOW YIM PSJBIDOSSE SEM

(Ayjewuou Joy pawioysuel)-60|) 8109s souewWIONDd

‘uoneyaldieiul ebew ul Aorinooe %,GE paAsIyoe
sesulel} 210j0q palinbal a1om Sueds (| 1Sed| Iy

'S]09Jd WopUEel Se saaulel) [enplAlpul Joy Bunsnlpe
‘(WP1'0 = d ‘900°0- JuUSIOI02) sased Bujulel} alow
yum aseaudsp Apuesyiubis jou pip uonesnp Buiuuess

‘pajasdiaul A|Buoim asem
9%G> pue uonisinboe yum aouejsisse paiinbal sabew
1O %Z> ‘sueods (| }ses| Je pawiopad sasulel) Jayy

(8000 =d ‘€9'C = Z s01Zn))

sabew| paynuapl A[}0a.100 jo uoodold

ay} U eseasoul Jueoyiubis e pue ‘(L0000 =d

‘9/'/- = Z $01znD) 8oue)sisse Josiaiadns Buninbal
sabewl jo uopuodoid ayy ul asealoap jueoyiubis

e sem a8y} ‘sjusiied 810w pauueods sy Sy

‘uofjejnuued Alsyue |eipel papinb-punos

-BJ)|N 1O} SSO0NS JO s10joIpald a|geljal Jou ale
Japuab pue ‘sydwaye Joud ‘a@inssaid poojq 21j0}sAS
‘(Ajaanoadsau

‘%48, / "SA %1 °98) senbjuyos} SN-UOU BulNO. Uey}
J13)}aq 9)el SS220NS ||BISAO UE Y)im 8ouepinb SN eln
slajayieo Aiajie [eipes Wasul ueod s| ¥ paulel) Aadold
%L €9

sem ajel $s900ns Jdwaye Jsliy 8y} Sealdym ‘9,1 '9g
sem uolje|nuued A1aje [ejped 1o} 8jel SS800NS |[BIoAQ

‘uoneyaidiaiul Joy pauleqo sabew
Jo Aoenbape uo aaibe Ajuapuadapul
punoseJn ul pauieu) sysib
-0|0}eUOdU OM] “UIW Z UIYIM NDIN
3y} Ul Salgeq € U0 SMAIA Jaquieyd-{
a|qejdadoe uleyqo o} sajepipue)

‘uolEepI|oOSuo
pue ‘(sease sse|6-punolb Buieoipul
‘saul| g Jua0ss|eod a|diynw)

sjey001 sse|B-punolb ‘(swolpuhs
|enisiayul [eydas Buneoipul ‘saul|

g v—¢) s1ayool |eydas ‘(awolpuAs
[ennsiapul Bueslpul ‘saull g omy
uey) aiow) sjaxoo0l Bun) (saull g omy
Ajuo) saul| qq ‘(aul| g auo Ajuo) sauj|
q ‘saul| v ‘es|nd Bun| ‘Buipyis bun|

J0 @ouasald sy} Ayyuspl 0} pey pue
J000301d 3N 19 8y) Jad se sauoz bun|
21 8y} Ajnuapl 0} papesu sesulel|

BUON

‘(A1euiq) jou Jo uonouny oeipied ajenbape Buiney
se Jayjie sdoo| auio Jaquieyo- oelpied jo sdijo punosesjn
Apnjs Q| Ajuspl 0} SajepIpue) JUSWISSISSE [e0l}a10aY |

“UIW Z UIYIM NDIN Y} Ul SBIJEq € UO SMAIA JoquIEyo-f
a|qe}dsooe Ule)qo 0} S8JepIpUED JUBLLSSBSSE [eoljorld

‘uoisiniedns
Japun NOIN @Y} ul sejeuosu ajge)s uo sebew Buluiejqo
‘(seaules) —|) uoissas dnolb |jews :UoISSaS UO-SpueH

“JUBWISS8SSE UOIjouUn) OBIpIED
‘punoseu}n 2iseq UO S|NPOW dUljuo :8jnpow Bujules|-jjos

‘|EWIOUCE WO [BLUIOU S}B)UBIBYIP
0} sabeuw 9160j0yjed UO UOISSBS 21JOBPIP PUOIBS

V ‘|opow Jeay ypm AWojeue deipJed pue MaIA Jaquieyo-y
Uo uoNOUNY DBIPJED JO UolElsuowap ‘Juswdinbs

Y)m uonezieljiwe; ‘s/n oiseq Buimainal (seaulel)

€—1) uoisses onoeplp dnolb ||ews :uoissas onoepiq

1s930.d
8y} sk 1s9) swes ‘}s9)-}sod :JusWSSISSE |ed1}8109Y |

‘ejo} ul syusned 021
pue ‘yoes sjualjed G| jo abeiane ue pauueds saulel} yoeg
‘papJooal a1am sabewl punosedyn jo uonejaldialul 1081100

pue uopisinboe abewi Buunp aoue)sissy ‘suiajed xis ojul
sabew payisse|o pue uoisialadns Joalip Japun sauoz Bun|
21 woJy sabew pasinboe sasulel) JUSWSSASSE [eD1joeld

‘(pojeooyje
Sem yjuow |) aoed umo je Buluies| auljuo 21uoI08|d
‘uiw Q| suopsanb ao1j0yd aidynw Qg :8|npow Bujuies|-jos

"MBIAIBAO UIW (O JONIg 81N)08)| :UOISSSS d1oepIg

‘uofjejnuues
Aiape |ejped yum aouewiopad | Y JO suoienjens
aouelnsse Ajjenb |ejuswyuedsp 6uiobuo jo ped se payoel)
sem asn AydelBouosedsyn uo ejeq :JUSWISSOSSE |BONjoRId

—~

S

—~

14

—~

4

—~

3

—~

14

—~

€

—~

z
(1

(1

"olWapedy sjuad Bulules|
xa)-|Ind

‘sysidesayy A1ojeuidsal paioysibol
10Y09 8A0adsold

6 ‘sesinu paJsysibal [ejeuosu

01 :sonsus)oeIeyd ajdwes epeue)

‘6L =u:ezIs o dwes  [glL] e 10 azZIIS

‘payioads JoN :Jejuao Bulules|
Xa)-|Ind

"aAleu
10Y09 aAoadsold

punoseu}|n sisidesay} Aiojesidsay

:solsusjoeleyo ajdwes alodebuig

‘L} = U :8z1s a|dweg [c1] e 10 @85

‘pauioads JoN :18juso Bujuiel]
(A 0e—2)

sJajoyieo Alepe [eipel buioe|d
aouaiadxa Jo abuel apim e
UJIM UOIMBSUl J8}ayied [elale Ul
payiuao ‘sysidesay) Alojelidsay
:sofsuejoeleyo a|dwes

Xa)-|Ind
10Y09 aAoadsold
$9Je}s pajun

0} = u :9zis 9a|dwes [11] e 1o JonN

SBWO23N0 UOJUBAIBIU|

s|iejap uonisinboe abew)

(wnnaLung) ,uonuaiadjul jo adA)

solysuejoRIRYD
19juad Bujuiel) pue aaule]

ubisap Apnjs pue
‘uoijeso| ‘@21nog

Salpnjs papn|oul Jo soljslId)oeIRY)
(penunuo) | 371gvL

Can J Respir Ther Vol 58

30



. 1 . .
search strategies. All relevant documents were uploaded into Covidence
(Covidence systematic review software, Veritas Health Innovation,
Melbourne, Australia) where duplicates were deleted.

Inclusion and exclusion criteria

We included all studies reporting on RTs training in POCUS, and we used
their definition of RTs. We accepted studies that described RTs working in
any clinical area. We accepted studies that looked at any ultrasound train-
ing, regardless of the anatomy being examined or procedure being per-
formed. Documents included English language, full-text reports of all
study designs (e.g., randomized clinical trials, quasi or pseudo randomized
trials, systematic review, observational studies, editorials, and mixed meth-
ods). Opinion pieces and surveys were excluded. We screened the refer-
ence lists of narrative and systematic reviews for additional studies.

Document selection and data abstraction

Two reviewers (C.K. and D.C.) independently screened titles, abstracts,
and eligible full-text studies in duplicate. Disagreements were resolved by
consensus.

An electronic data collection tool was created and piloted. Data
extraction was then performed independently and in duplicate (C.K.
and D.C.). Disagreements were resolved by consensus or consultation
with a senior third reviewer (K.L.) as necessary. We extracted the follow-
ing data from each included trial: (i) study characteristics (e.g., year and
country of publication, journal title, study design), (ii) participants of
POCUS training (i.e., number of participants, participant’s profession),
and (iii) details of POCUS training characteristics (i.e., type of training,
training duration, methods of knowledge assessment).

RESULTS

Study publication

We identified 66 unique citations; 52 were excluded during title and
abstract screening. In total, 14 citations underwent full-text review, of
which seven met inclusion criteria (Figure 1). A description of excluded
studies can be found in Appendix Tables 1-4." In total, all studies were
prospective; four were published as full manuscripts [10-13] and three
were published as abstracts. Most studies (71%) were published in respi-
ratory medicine focused journals [13-15], one study published in a criti-
cal care focused journal [12] and one published in an anesthesiology
focused journal [10]. Figure 2 shows the number of studies published by
year; all were published since 2014.

Description of included studies

Table 1 summarizes the characteristics of included studies. All were
single-center studies, except one [10] which was multi-centered (included
10 centers). Three (43%) were completed in academic teaching hospitals
[10, 13, 15], while the remainder did not specify if participants were from
and training was conducted at a community or academic teaching hospi-
tal [11, 12, 14, 16]. The studies were conducted in nine countries includ-
ing the United States, Canada, Italy, China, Brazil, France, Uruguay,
India, and Singapore.

The median number of participants included in each study was 11
(range: 2-100). All included RTs as participants [10-16], with four stud-
ies [10, 13-15] also including other health care professionals such as
nurses, nursing students, physicians, and residents. The POCUS instruc-
tors, from studies that included this information, included physicians in
critical care medicine [15], emergency medicine [11], neonatology [13],
and radiology [10, 14].

Reported intervention and outcomes

Most studies outlined the specific details of their POCUS training cur-
riculum. A combination of educational methods was used across studies
including didactic sessions (57%) [10, 12, 13, 15], self-learning modules

"Appendix is available at: https://www.cjrt.ca/wp-content/uploads/
Appendix-cjrt-2021-065.docx.
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FIGURE 1
Flow diagram of included reports.

Unique records identified
(n=66)
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(n=152)
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Full-text documents
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Wrong study design (n = 5)

Full-text screened
(n=14)

Documents included
(n=7)

FIGURE 2
Cumulative papers over the years.

Cumulative papers over the years

Number of papers
S = N W kA N 0 0

2014 2015 2016 2017 2018 2019 2020
Year

(29%) [12, 13], hands-on sessions (71%) [10, 12-15], practical assess-
ments (71%) [10-14, 16], and theoretical assessments (43%) [12-14]
(Table 1). There were a median of two (range: 1-5) educational methods
used in each curriculum, as illustrated in Figure 3.

A didactic session was included in four curriculums [10, 12, 13, 15].
The median time of the didactic session was 43 min (range: 20-120 min).
The format was either a slide presentation or video lecture. Material
covered included basic sonography and image acquisition for lung,
heart, and internal jugular vein.

Two curriculums [12, 13] included a selflearning module with a contin-
uous access to electronic material. Trainees spent a median of 3 hours on
reading material. There was a combination of PowerPoint slides and videos
that included basic ultrasound principles, cardiac function assessment,
YouTube video links, basic cardiac and lung anatomy, and examples of nor-
mal and abnormal ultrasound findings of the heart and lung. Students were
expected to cover this material on their own time and review as needed.

A hands-on session was done in all curriculums with exception of
two [11, 16]. All hands-on scans were done on real patients ranging from
neonatal patients to adult patients. The median supervised scans per
trainee was 10 (range: 6-25). One curriculum described a 15-min period
of supervised scans rather than a numerical value. The image acquired
during the hands-on period was either lung or heart ultrasound.
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FIGURE 3
Type of intervention used in the curriculums.
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In terms of assessment of competency, 86% of curriculums included
a practical assessment and 43% a combination of both theoretical and a
practical assessment. The practical assessments consisted of supervised
scans by an instructor. The median scans per trainee was 11 (range:
3-15). The theoretical assessments were delivered either as a written
post-test [11] or as an electronic test where trainees were asked to cor-
rectly identify ultrasound clips [13, 14].

Following completion of their respective POCUS curriculum, the
studies reported the observed clinical outcomes that ensued. There was
an improvement in performance in clinical procedures [11, 16]. In Miller
et al. [11] there was an overall success rate for radial artery cannulation
through ultrasound guidance of 86.1% compared with 63.1% prior to
the curriculum. In Longoni et al. [16], ultrasonography was demon-
strated to be a useful and reliable tool used by RTs to set up cough-assist
machine. In Batista et al. [14] they described a reduction in the number
of daily routine thoracic x-ray. In two studies [10, 12], they found that an
average of 18 (range:10-25) supervised scans was required for a greater
than 80% (range: 80%-95%) accuracy in image interpretation for lung
ultrasonography. Two studies described qualitative results from survey
results such as an improvement in trainee comfort level (Likert scale
2.6-4.8 out of 5) in Levine et al. [15], and in Stritzke et al. [13], the
majority (89%) of trainees noted that they either strongly agreed or
agreed that the course met expectations and that they would recommend
the course to their colleagues.

DISCUSSION

This scoping review identified seven papers that explored the RT
POCUS curriculum. From the interventions outlined, there seems to be
some clinical benefit either at the patient, trainee, or institutional level,
including decreased number of thoracic x-rays ordered [14], improved
success of arterial line placement [11], and increased independence or
comfort of image acquisition [15]. Most interventions included a variety
of educational methods including didactic sessions, selflearning mod-
ules, hands-on sessions, and practical/theoretical assessments.

POCUS curriculums have historically been developed for physicians,
with most of the literature in internal medicine, emergency medicine,
residents, and hospitalists. In terms of duration of curriculum, emer-
gency medicine guidelines stipulate that 16-25 h of didactic time fol-
lowed by mentored and supervised scanning to teach 6-10 core
applications have become the accepted standard for demonstrating expe-
rience and for credentialing [17].
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Based on this scoping review, physician instructors with experience in
ultrasonography are important. Most studies describe using a combination
of interventions as part of the curriculum with the most common being a
didactic session introducing basic knobology and a hands-on session where
trainees can scan one or several patients under supervision, with most focus-
ing on either one procedure (i.e., artery cannulation) or one body organ (i.e.,
lung or heart). In terms of competency, the majority use a practical compo-
nent to assess the trainee’s competence, with a median of 11 scans at the
bedside with instructor supervision. Furthermore, one-third of the studies
used a combination of both theoretical and practical assessments to assess
competency. The theoretical aspect was either a written test or an electronic
test with ultrasonographic videos. Given that some studies reported an
increase in accuracy in ultrasound image interpretation with an increase in
number of supervised scans, establishing a minimum number of scans per
trainee prior to assessment of competence is likely to be important.

It is clear that more work needs to be done in this field to solidify the
optimal POCUS curriculum for RTs. At our centre, we are currently
performing a needs assessment to understand the gap in ultrasonogra-
phy in RT education and following this will deliver the first Canadian-
led ultrasonography curriculum designed for RTs led by physicians. The
effectiveness of this curriculum will be assessed using a pre- and
post-survey and practical assessment.

In summary, this scoping review identified that POCUS performed by
respiratory therapists was useful in organ-specific scans and procedures.
Curriculums outlined include a mix of theoretical and repetitive hands-on
learning experiences. As proposed by the literature, more objective compe-
tency and tangible assessment of outcomes will be required to demonstrate
acquisition of skills.
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