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POCUS

Point-of-Care Ultrasound

“ultrasonography brought to
the patient and performed by

the provider in real time”

Moore, C. L., & Copel, J. A. NEJM 2011
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SonoQue

Philips
Lumify

EchoNous

Kosmos

Vave

\ GE
Vscan
et &

Butterfly
i1Q+

SonoSite

iYiz

Linear, curvilinear,
microconvex, &
endocavitary

Linear & curvilinear;

also dual-head
probes

Linear, curvilinear,
L phased array

Phased array

Phased array

Seclor, dual-head
linear/sector,
dual-head linear/
curvilinear

CMUT probe

Linear, curvilinear,
& phased array

Yes

Yes

No

Yes

Na (Vacan Extend)
Yes (Vscan Air)

No

Display

Fersonal i05
or Android smart
device

Personal i0S smart
device

Personal Android
smart device; i0S
device with adapler

Praprietary tablet or
select Samsung
devices

Personal iOS or
Android smart device

Extend: Proprielary
tablet

Air: Personal 105 or
Android smart device

Perscnal 105
or Android smart
device

Proprietary tablet

Storage

Cloud-based,
DICOM capable

On smart device

On davice;
DICOM capable

On device;
DICOM capable

On device or cloud;
DICOM capable

On device or cloud;
DICOM capable

Cloud-tased;
DICOM capable

DICOM & cloud
capable

$4,900-54,900;

no subscription

$999-54,400;
no subscription

$6,000;
no subscription

$5,000-58,500;
ne subscription

$99/manth
(billed annually)

$2,995-54,995;
ne subscription

$1.999 with S420
annual subscription;
$2,999 with lifetime
subscription

»510,000;
no subscription



The Use of Handheld Ultrasound Devices in Emergency Medicine

Adrienne N. Malik' « Jonathan Rowland? « Brian D. Haber? . Stephanie Thom' . Bradley Jackson’ «
Bryce Volk' « Robert R. Ehrman’ Current Emergency and Hospital Medicine Reports (2021) 9:73-81

TIS: 0.02, MI: 0.48, Cardiac
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Ig. 2 Side by side comparison of a parasternal long axis (PLAX) cardiac (Butterfly Network INC, Guilford, CT) on the right. Both images were
jew obtained on the same patient using 2 SonoSite X-Porte (Fujifilm, obtained using the cardiac preset function on each machine
SonoSite INC, Bothell, WA) an the left and the Butterfly iQ HHU
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Hussain et al. Crit Core (2020) 24:702
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REVIEW Open Access
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Multi-organ point-of-care ultrasound G0

for COVID-19 (PoCUS4COVID): international
expert consensus

Arif Hussain' '@, Gabrigle Via®", Lawrence Melniker’, Albertc Goff?, Guido Tavazzi*®, Luca Neri’, Tomas Villen®,
Richard Hoppmann?®, Fran cesco Mojoli'®, Vicki Noble'!, Laurent Zieleskiewicz'?, Pablo Blanca ', rer‘e‘.N" Ma”
Mahathar Abd. Wahab'®, Abdulmohsen Alscawﬂ’ Majid Al Salamen'’, Martin Bzlik'®, Diego Barca'®

Karim Bnndjelld10 Beleid Buuhemad“ Pablo Bravo- Fl,..er"a“ Raoul Bre|t<r°utz‘3. JJan Calderow

Jim Connolly®, Robertc Copetti®®, Francesco Corradi®”’ nthonyJ Dean®® Andra Denault‘ D@p‘,((;o,ﬂ*”
Carmela Graci:".Ybung-Ror.k Hz"’, Laura Hurtado™, Tory Kameda? “, Michael Lanspa®, Christian B. Laursen™,
Francis Lee*, Rachel Liu*, Massimiliano Meineri*®, Miguel "‘O'rorfano“0 Paiman I\azerian‘“,

Brat P. Nelson'™ ”Ieksa dar N. Neskovic™, Ramen Nogue™, Adi Osman™, José Pazeli*®, [ mo Pareira-lunicr?,
Tomislav Petrovic®, Emanuele Pivetta®, Jan Poelaert™®, Susanna Price®’, Greger Prosen??, Shalim Rodriguez®?,
Philippe Rola* , Colin Royse* 233 vale Tung Chen®’, Mike Wells*®, Adrian Wong®?, Wang Xiacting®, Wang Zhen®'
and Yaseen Arabi®




Low lung elastance, low ventilation/perfusion ratio g@;/
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COVID-19 PNEUMONIA LUS, consistent with “Phenotype L”
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Male, 64y, hypertension

Crs 44 mi/cmH20, P/F 105

22! (final PEEP set at 10cmH20) SORL



High lung elastance, high R-L shuntg)

w \///

COVID-19 PNEUMONIA LUS, consistent with “Phenotype H”

LUS Score = 27

Male, 74y, hypertension, CAD, chronic kidney failure
Crs 28 mlicmH20, P/F 82,
(final PEEP set at 14cmH20)






POTENTIALLY USEFUL PoCUS APPLICATIONS

in COVID-19 PATIENTS

i v e COVID-19 PNEUMONIA
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Taiwan Emergency Medicine Bulletin 4(4) : 2021040409

POCUSTECOVID-19iit1TRANI 252 [E R4Sk 0 = !

57F, Bilateral PN & ARDS

Rapid antigen: negative

PCR: positive (3d later) ”
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HEHE : 2021/C
Tlai\.vaﬂ Emi?ge]m:.y ‘jgdlcme Bulletin 4(4) : 2021040409 L U S 24; H type
Pocusricovm-wiﬁﬁaﬂaﬂ% ZIERERED =

S5TER Y » #is2ESp02 64% » FifIZH A4

BT 38.2°C; PR 86; RR 18; BP 122/70 mmHQ
Rapid test antigen: negative; RT-PCR on 3rd day: postive
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JAMA Cardiology | Special Communication

Time to Add a Fifth Pillar to Bedside Physical Examination
Inspection, Palpation, Percussion, Auscultation,
and Insonation

JagatNarula, MD, PhD; Y. Chandrashekhar, MD; Eugene Braurwald, MD 2018
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Surgical airway: CTM & PDT
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58M, dyspnea for 2 days (3#k) (&)
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Cardiac effusion, massive
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58M, dyspnea for 2 days (3#%)
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W (]‘ & World Journal of
Orthopedics

Online Submissions: http:/ fwww.wignet.com/2218-5836office World [ Orthop 2010 November 18; 1(1): 10-19
wjolwjgnet.com [SSN 2218-5836 (online)
doi:10.5312/wijo.v1.il.10 @ 2010 Baishideng. All rights reserved.

TOPIC HIGHLIGHT

Stanislaw Peter Stawicki, MD, Series Editor

Portable ultrasonography in mass casualty incidents: The
CAVEAT examination

Stanislaw Peter Stawicki, James M Howard, John P Pryor, David P Bahner, Melissa L Whitmill, Anthony J Dean
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Stanislaw Peter Stawicki, MD, Series Editor

Portable ultrasonography in mass casualty incidents: The
CAVEAT examination

TE7 Ultrasound System 07-02-2018
20180207-164506-34EA Adult ABD 10:33:19

(5-2s AP 96.6%

MI09

TIS0.7

Identification of immediately and Intravascular status Hemothorax Extremity assessment

potentially life-threatening evaluation (IVCCI) assessment (lower — upper extremity
injuries (FAST + pneumothorax) sonography)

Skill level Easy Intermediate Difficult

Urgency

Primary triage & assessment (Mandatory)

Secondary triage & assessment (Optioral)
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Nerve Motor Sensory Injuries Treated
Radial Wrist extension Dorsal aspect of hand Hand injuries to
from thumb to affected area
radial half of ring
finger
1 Median Wrist and finger Volar aspect of hand Hand injuries to
flexion from thumb to affected area
radial half of ring
finger
Ulnar Intrinsic muscles of Sensation to 5th digit, Hand injuries to

hand

and ulnar half of
ring finger

affected area

Interscalene

brachial
plexus

Superior and middle
trunks of the
brachial plexus
(C5-C7), shoulder
and upper arm

Superior and middle
trunks of the
brachial plexus (C5-
C?7), shoulder and
upper arm

Shoulder, humerus,
and elbow injuries;
does not reliably
block forearm or
hand injuries

Sciatic
(popliteal)

All movements of foot
and toes (via tibial
and peroneal
nerves)

Flexion at hip and

extension at knee

Foot and most of leg,
excludes most
medial aspect
(innervated by
saphenous)

Medial aspect of distal
thigh and leg

Injuries to lower leg,
ankle, and foot

Hip fractures,
proximal femur, and

knee injuries
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Ultrasonographic Applications After Mass Casualty Incident
Caused by Wenchuan Earthquake

J Trauma. 2010;68: 1417-1420

Deng Dan, MD, Liao Mingsong, MM, Tao Jie, MM, Wu Xiaobo, MM, Chen Zhong, MM, Liang Yan, MM,
Lai Xiaojin, MM, and Chang Ming, MM
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Ultrasonographic Applications After Mass Casualty Incident
Caused by Wenchuan Earthquake

J Trauma. 2010;68: 1417-1420

Deng Dan, MD, Liao Mingsong, MM, Tao Jie, MM, Wu Xiaobo, MM, Chen Zhong, MM, Liang Yan, MM,
Lai Xiaojin, MM, and Chang Ming, MM

Major examination: FAST

-outdoor, for safety concern

3207 wounded patient
-37.6% had US (1207/3207)

-9.53% had US assisted intervention (115/1207)

Detection rate of trauma related disease

-6.96% (84/1207)
-false negative rate 5.6% (5/89)
-US intervention 100% (drainage)
69




Streamlined focused assessment with sonography for mass casualty
prehospital triage of blunt torso trauma patients

2013FEILHE, R 7.0; 11826 injured Hu H, et al. Am J Emerg Med 2014:32:303-6

2.3min versus 2.9min

START

Simple Triage and Rapid Treatment

SFAST

Streamlined FAST

Abls to walk? Yes P Greea tag: minor Able to walk? Yes > Greentag: minor
Ne l No l
S sreathi Black S | ™ R e e e e e T e e e -
| pontaneous ng? No tag‘cvo rFAST -|
| Positive findiag: —r’l Black tag- expectant
Spontaneors No 1 Tassverse Heart beat steps I
Yes breuthing afer I Subziphoid I
open Voe ' Positive finding I
No finding low vohame statui
>30 tpes A 4 ' peoisandiv < ffusin l
Recpiratory Rete P Redta: fiste 1 Longitodina! right intratherasic fluid |
fr— povasobiveax
<30 bpm l * | upper quadrant I
l Ma fnding ‘ l Fed tag Emmediate
Perfusion: No | Lengitudinal Izt |
Radial pulss present I upper quadrant I
Or No fnding & p  Pasitive finding __I
Copillary refill = 2 aeo i Right lateral abdommal free fuid |
Neo ' Ne fnding ‘ l
A | Lef lateral |
Mental datne I~ finding ' |
Obey commands . i Longitudingl [ N¢ finding I
e 4 i Iransverse Pehis | p| Twhg by
Tellow Jels
e R T —— J




Streamlined focused assessment with sonography for mass casualty
prehospital triage of blunt torso trauma patients

45 patients in 24 hours after earthquake (on site) HuH, et al. Am J Emerg Med 2014;32:803-6

FAST examination views /_// \\

Statistical comparison of START and SFAST against benchmark standard [SS scale

Accuracy rate (%) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

START 80.0 773 82.6 81.0 79 2
SFAST 91.1 90.9 913 90. q 1.3

pLongitudinal right " er e I
upper quadrant ; 5' 1! PP q

I Richt lateral Lefs Interal I

Statistical comparison of START and SFAST in determining whether patient needed

emergent surgery

Accuracy rate (%) Sensitivity (%) Specificity (%) PPV (%) NPV (%)

START 55.6 519 61.1 66.7 45.8
SFAST 62.2 59.3 66.7 72.7 52.2




REVIEW Open Access

ABCDE of prehospital ultrasonography: @
a narrative reVieW Ketelaars et al. Crit Ultrasound J (2018) 10:17

Rein Ketelaars'* @, Gabby Reijnders’, Geert-Jan van Geffen'”, Gert Jan Scheffer' and Nico Hoogerwerf'

Point-of-Care Ultrasound (L=
In Austere Environments

A Complete Review of Its Utilization, Pitfalls, and

Technique for Common Applications in Austere
Settings

Emerg Med Clin N Am 35 (2017) 409441

Laleh Gharahbaghian, Mp®*, Kenton L. Anderson, mp®, Viveta Lobo, Mo?,
Rwo-Wen Huang, mp?, Cori McClure Poffenberger, mp?, Phi D. Nguyen, mp*
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REVIEW Open Access

ABCDE of prehospital ultrasonography: @
a narrative rEVieW Ketelaars et al. Crit Ultrasound J (2018) 10:17

Rein Ketelaars'* @, Gabby Reijnders’, Geert-Jan van Geffen'”, Gert Jan Scheffer' and Nico Hoogerwerf'

Table 2 The CAVEAT protocol. Stawicki et al. [135]

Urgency Step Examination Focuson Looking for
CAVEAT protoco
Prmary assessment (mandatory] 7 Fvaluation of the pleura Chest Pneumatharax
P Complete FAST examination  Abdomen Hemaopentoneum
Costophrenic recesses Hemaothorax
3 Inferior Vena Cava assessment Collapsibility index Yolume depletion
Seconcary assessment (opticnal) 4 Upper- and lower extremities  Long bones; regiens of Major fractures eligible for mere accurate
pain, tendermess, o reduction and stabilizatior
deformity Fractures to priortize utilization of radiographic
rESQUICES, Or achieve even Imore accurate
lriage

CAVFAT sonagraphic evaluation of the chest, abdomen, vena cava, extremities for acute triage, FAST focused assessment with sonagraphy for trauma

This table shaws the suggested order of examinations in the CAYEAT pratacel. Specific components may depend on the operators'skill level and on the individual
patient’s Injurles
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62F, Breast ca hx with dyspnea & shock “&*
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Parasternal approach pericardiocentesis “&*

PHILIPS MI 1.2 1/18/2021
TIS€ 0.2 3:54:32 PM

Arterial
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34 Hz
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20N
HGen >
GNn 66 ’

C. 41

332

Y 1 -
e
| P
(T
"N el
VN T
> L
e i_ it
Y ;)



D
(7))
c
o
Q.
()
L
—
—
o
Ky
c
e,
=










'." 'ﬁ.: . ~ A e .
ey i e
e R e T Y P
- . "—‘;.
o g -
Nt
- ~ Gl
\ o
A,
.; i | A
y A 0.49¢cm

Cutoff : > 25mm
Sensitivity: 100% Specificity: 100%

Bauman M, et al. J Emerg Med 2011;40:528-33



Journal of Ultrasound
https./doi.org/10.1007/540477-020-00483-6

ORIGINAL PAPER l')

Diagnostic accuracy of pubic symphysis ultrasound in the detection
of unstable pelvis in polytrauma patients during e-FAST: the value
of FAST-PLUS protocol. A preliminary experience
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secelveck 15 Aol 2020/ Aoceptec: 19 May 2020 5 OB fracture in 67 suspect pelvic instability

@ Socleta ltallana di Ultrasonologia in Medicina e Biologia (SIUME) 2020




Diagnostic accuracy of pubic symphysis ultrasound in the detection
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23M, trauma with abdominal pain
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