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Procedural Symptom- or

Resuscitative Diagnostic Guidance Sign-Based

Therapeutic
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Core Applications (2023 ACEP Emergency Ultrasound Guidelines)
15l 2B E RO ER

Aorta Procedural Guidance "
Hepatobiliary

DVT US-guided NB Urinary tract

Trauma Testicular
Pregnancy

Thoracic/Airway Ocular Bowel

Cardia/HD assessment Skin & Soft tissue MSK




F.O.R.E.S.I.G.H.T. Comprehensive Perioperative Ultrasound Examination

F ocused
peri O perative
Risk
E vaiuation
S onography
l nvolving
G astro-Abdominal
H emodynamic, and
T rans-Thoracic Ultrasound

ICP Accessment
*Optic sheath diameter

Cardiac Evaluation

‘R/L ventricular function
*Pericardial effusion

*Severe valvular abnormalities

Endotracheal Tube Placement

Pulmonary Evaluation
‘Pneumothorax

Hemodynamics
*IVC collapsibility

3 p "\ LV end diastolic area
, % /\ *Respiratory variation on

‘Pleural effusion

‘Severe alveolar
interstitial disease

Doppler flow across LVOT/
penpheral arteries

\ ‘, Vascular Access
— P ‘Demonstrate image
~ acquisition of peripheral
) >~

Abdominal Evaluation

‘Evaluate free fluid in
interperitoneal space
via 3 windows

*Assess gastric content
and volume

I 1 5 veins/arteries

/ / : /Anesthesmlogy 2015 Sep;123(3):670-82




IMAGE AREA IMAGE ACQUISITION PROBE
1 Hearl Parastemal Long Axis [PLAX] Phased
2 Inferice Vena Cava  Subceslal Phased
3 Lung Anterior, Lateral, Postericr Linear
4 Kidney Longitudinal. Traneversa Curved
5 Eladder Supragubic Curved
6 Dialysis Fistula Longitudinal and Transverse Linear

Johns Hopkins Nephrology fellowship

POCUS curriculum

Lungs
B lines, Effusion,
Prieumothorax

Heart
Effusion, EF,
Chamber Size

IvC
Diameler,
Collapsibility Bladder

Diameter, Volume

Kidney
Size, Echogenicity,

Hydronephrosis
Dialysis Fistula

Diameter, Depth

Semin Dial. 2018 Mar;31(2):154-162




Lung Ultrasound: The Essentials

Thomas J. Marini, MD * Deborah J. Rubens, MD * Yu T Zhao, BA * Justin Weis, MD « Timothy I? O'Connor, MD »
William H. Novak, MDD * Katherine A. Kaproth-foslin, MD, PhD

From the Departments of Tmaging, Sciences (T).M., DR, Y.TZ, KAK]), Mediciae (J.W, WIH.N.), and Emergency Medicine (T.R0O.), University of Rochester Medical
Center, School of Madicine and Dentistey, 601 Elmwood Ave, Box 655, Rochestes, NY 14642, Received Ociober 24, 2020; revision requested January 5; revision recelved

January 16; accepred February 5. Address correspondence to M. (e-mail: Rocherrerfiadiolozy202 1 agmatl com),

Conficts of interest are listed at the end of this article.

Radiology: Cardiothoracic Inagiug 2021; 3i2):c200564 ® https://doi.org/10.1148/ryct. 2021200564 ® Content codes: [CHJ[US]

Sensitivity and Specificity of Lung US versus Chest Radiography

Chest Radiography

Indication Study Type No. of Patients il Sensicivity (20)  Specificicy (%) 8 Sensiaviry (%)  Specificity (%)
Pleural effusion (5) Prospective 32 39 85
Pneumonia (7) Systematic review with 742 77 91
meta-analysis

Pneumothorax () Systemaric review with 5314 A6 100
mera-analysis

Pulmonary edema (6]  Systemaric review with 1827 73 20

meta-analysis

Note.~—Scnsitivity and specificity values vary slightly from study to study. ‘The pleural cffusion statistics are drawn from a sample of criti-

cally ill paticnts.







=ElE

BRE

e R Fa ¥

HE PR &S

H 0= gt
=L ELED
B
B
L
N e




LUNG USG APPLICATIONS
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Sensitivity and Specificity of Lung US versus Chest Radiography

Lung US Chest Radiography
Indication Seudy Type No. of Patients  Sensicivity (20)  Specificicy (%) Sensiaviry (%) Specificity (96)

Pleural effusion (5} Prospective 32 92 923 39 85

Pneumonia (7) Systematic review with 742 95 90 77 91 9
mera-analysis

Pneumothorax (4) Systematic review with 3314 87 29 46 100
mcra-analysis

Pulmonary edema (6)  Systemaric review with 1827 88 20 73 920
meta-analysis

Note.—Scnsitivity and specificity values vary slightly from study to study. The pleural effusion statistics are drawn from a sample of eriti-
cally ill patients.
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Intensive Care Med (1999) 25: 383-388
© Springer-Verlag 1999

D. Lichienstcin The comet-tail artifact: an ultrasound sign
P Bidermnn ruling out pneumothorax

A.Gepner
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15F, ASTHMA HX , DYSPNEA




15F, ASTHMA HX , DYSPNEA
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“BLUE 4 poinits

Point 3

3x2

Alveolar Interstitial Syndrome




LUNG ROCKETS
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Pneumonia
Pneumonitis
Atelectasis
Contusion
Infarction
Pleural disease

Neoplasia

Normal lung







'R portable

BN
Mt A L e LY

DN
A Neial







Patient sitting
upright and
leaning on table

Pleural space filled
with excess fluid

Fluid collects in
bag or syringe




Rib

vein,
nerve

External
intercostal muscle ——~_

Internal

intercostal muscle

_JE=—

Rib-pleura
distance 0.5 cm

Diaphragm

Soft tissue




Spine sign

Jellyfish ~

Loss of curtain
SR
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Pericardial

VS

Pleural




13M, F & Dyspnea

Septation
Fibrin
Particles




17.0cm.




US for PLE

Detection
Volume
Nature
Safety
Drainage

Improve ventilatory mechanics & Assist
weaning



Consolidation
Air-bronchogram
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BLUE Protocol

(Bedside Lung Ultrasound in Emergency Protocol)

Daniel Lichtenstein



No _ [Absent lung pulse?| NO_ | CXR or CT chest to rule B L U E

Is there lung sliding? [—

Stratosphere sign? out PTX
iYes Atelectasis
No
Lung Point? Is effusion clinically significant A
e + Volume loss
lYes : with static or no air
Effusion bronchograms

Pneumothorax + /

What is the underlying pattern? —>| Consolidation —

j ¢ \

A-line pattern No volume loss
: B-line pattern with dynamic air
+ Negative COPD/asthma most likely; bronchograms
consider metabolic or
Perform DVT sudy - T ki D
pulmonary embolism Characterize
still possible Pneumonia

Positive

Pulmonary embolism
Bilateral, uniform with smooth, Unilateral, patchy with Bilateral with areas of sparing
thin pleura irregular pleura and irregular pleura
eI =R l l
Y { )
Pulmonary adema Early or atypical pneumonia ARDS

FER itz



Curtain sign & Diaphragm movement (@)
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Greatest motion of sliding
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Respiratory drive

TOSHIBA 2017 ;DS 09
Xarlo 200 Wesgt Garden Hospital Ahdomen 3158 92045 AM
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Respiratory drive
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Diaphragm Th|ckness fractlon (DTf)
(DTi-DTe) / DTe * 100 -
Normal lower limit > 0% -
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I ndication

| nterpretation

* Rezpitatory symptems and'er signe
* Urcloar <hast radiagraph finsings

* Mowdoring end prograsi

* Hiztary
- * Physical e aminet
@~ Pretast probability YA G.’" “ =
* BCG

DIAGNOSTIC HYPOTHESIS

Floural sffusizn suspectad

Fatient position
Frabe selestion & eslontation
Frotoon! selm-tan

Plcture cptimlzation

* Semsittng (o suaral
* Low frsauorcy poone
* Mrirgsin portpracening
atilecis rodack on Sl thins
* Saart meamration from lung bases;

ienify claghragm and spne

PIX suspected

o Mealy spne
* F possiola, Ngh-foquorsy proke
» Corsider Mvmoade and

Powar L .ay’.L-\

Incransed lung density suspected

* Semblling o sugi'e

* Lowreguency and high-Fojuerey prabes

* F 3 ne pattern anzlysis, Jeactirate Dost.
procEsing i acts wedudtion J ',J’iﬂnlrz

= ket Fy boast depencent zore * Compliote lang exawingtien (awerfor, latora|

wd postenar serfaces. Blteraly

PLEURAL LINE INTERFACE

¥
Fluid
Plowral effusions

Hemothorax

* Sira
* Hed dranacior stics

A-line Pattern

Lungy shding? @—
yv@
wegpuse? O

Yeortical artifact? —

@

Y
PTX likel Normal lung deasty
. at ptcwgl Imm)
* Consider:
Lung point? » FEEP o et Yuny ovacdine nion
* Lung patho gy nat walvisg
* @ poary e
* Eorly slecan ul ueg pathclogy
PTX highly likaly v Perlormarce of futher 1ests

—

Dlagnostic  Nondagnostic

Y

Increased Lung Density
. k.tm:scdlung wm'gM water, oo Iy pun. Hosd, protries, co~rective tav.r, izicy and/or
* Lung deflatice

! ;
Bline Pattern Solid

Large area of | Small subpl eural
Diffuze Focal oomd-dcbo:" comsolidution

Scaographic fnd ngs that may help in differar sl diagous
* E-fves datrikytion Poeomines ANhonRomacioesus dubi oy
“ U hs "Uore by” (U paltew UZ palteed
* Decreased lung sidngy
* Decroosrd neressnd hng g
* Greainvdepandant 2¢ . indeper dem samiers
“ P oveno'os oo of whou ol bere 2bodma i
* Fresence/oisecce of tuspleumel ehacomeiiss
(ng.. locsl comealiclaior:)

Sancarapric Endinae thet maghapin
et s dagnonis

. -' ~ ‘).-l"-.".'.

* Dotection of sir brondkogremis)

* Dwtection of fiid branchagam(s]

* Vossdar patterm v thin e consalidyicn

Anesthesiology 9 2017, Vol.127, 568-582



| nterpretation

PLEURAL LINE INTERFACE

Fluid
Plowral effusion/
Hemothorax

* Sies
* Hurd Craracior stics

differential disgnosis | oL L
* Exadate
* Hemncthorax
*Empyenea

A-line Pattern

I.mgidi.g? @—
v@®

wegpuse? @
@

Yortical artifact? - @—
@

PTX likely

L/

Lung point?

v ®

PTX highly likaly

- PTX
» Bdlous ¢ e

M edical Decision-making

* Intogration with dinical cantoxt {protost probability)
* Cemaitanzy or incansiztonsy of findings with pretest dinenogtic hypethesls ‘
* LUS d'agnestic or nondiegnostic

* Chang s in ¢ agnestic and therapeuiic aparcech

Y
S

Consider:

» FEEP o cetune oraecine 2o

¢ Lung patho ogy nat waliisg
poad e

* Eorly slecn ul ueg pathology

v Perlomance o buther 1eits

——

Dlagnostic  Nond agnostic

AIR CONTENT ——

+ Athima sunenrbation

* COPE axscerbaton

+ Paimceary nmbelion

+ Infacticusinaoplast ¢ prasees

¥

Increased Lung Density
* ncreased lung woight (wate, ce Iy pan. Hosd, protries, co-rectiee tar, izicy and/for
+ Lung deflatice

¥ v

Bline Pattern Solid
Large area of lung  Small subpleural

Diffuze Focal consolidation comsolicution
Scnogeaphic find nge taat may help in differar Sl diagrous hl.ugn'a-h findinae thet maghapin
* B-fes datikution e omenes AR imoc e sus DR i ‘“:'"“ dagneiis
* U hows "deme &y” (U pattew U2 ool d . "74’5""" )
*Decreassd lung fidng * Dotectior ::;' :"‘:“"“‘J""“{ .
* Decroosrd neresind hnp g ' Lolechon of H,id bronchagram.il
* Greainv-dependant a¢ . sdeper dent samiers * Vossdar pattern v thin B consolicyicn
“ P esenveoheee oo of whou ol bere 2boama e
* Frasence/obsesce of tusplauel ehacomeiviss

(g focsl corealicaions)

* Card ogenic [k, ich
witheut plasral ine imvolvemens pulmanary n‘m
« Lung owerinfldicn (n.g, COPD,  * Neohydrastatic pulmansry aderna |e.q, ARDS)

rmwechanicd wentiltion|
+ Broeshial cbasrction [andy)

* Infectice
* Pnmamariic * Lerg consolidation
+ Mutubolic or newologe cacws  * Kispathicintsnsttil peauneoniog and sthar L03 « Pulmanary nfarst
« Alnalie hemeorrhague = Pulmanary santascn
* Aleale protsnesis * Atalactasis [eamprassion or chitriction)
» Noemal pattan 0f isolated at boog bascs) * Prierury lung cancurtumor ar reeietass
== LUNG DENSITY >

Anesthesiology 9 2017, Vol.127, 568-582









LUNG USG : S - ABCDE

Dyspnea
Chest pain
Infections
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PLE
Consolidati



