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ASE practice guideline 2020

J Am Soc Echocardiogr. 2020 Apr;33(4):409-422.e4.

Table 1 Definitions of cardiac ultrasound categories

Diagnostic
pxpaciations

Applcaton
frequancy

Interpratation
of findings

Quantificalion
Indication

Documentation

Teaching required

Notes

“Routind” performance of
asngle magng protoco
to augment bedside
examination

Fraquent, dally, multios
physcians

Presance or absence of
ullrasound “sgns”
Indicative of cardiac
aonomnality

Usually Absent

Physical axam

Images nol recordad
(except for QA), findings
reported in physcal
exam

Infroduciony and modest
[twveseks)

Used “In the marner end
intent” of cardiac
phy=cal examiration

Focusad axams with
specific imaging
profocols DEsed Lupon
suspicion of & spaclic
digease (a.g., rule out
tarmponade)

Ususly once, per diseasa,
but mora frequently i
change in cinical slatus

Findings ralated to tha
diagnosis soughl in
protocel

Optional

Clinica suspicion

Image archiving and formal
reporting controversis

Modest (weeks to menths)

Simllar to UAFE, but
distase speciiic

Focusad on a collection of
specific wewsfndings
pertnent 1o the care of
the critically il (e.9.,
cardac output, fluld
respaonsive)

Cn admission or change n
clirical status, potentially
frecuently

Primary and incidental
findings recarded in
ViewNs

Typically

Medical necessity

Images archived, fermal
rcport

Aavenced (menths)

Imaqing protocols spacific
toissues n the
critically ill; camparsan
tc available pricr studiee
as indcated

Focusaa on pravicusly
delineated findings as a
1ollow-up exam,; Imited
imaging protecol applad
1o angwer & specific
question

As folow up to
comprahansive scho;
polentialy multipk limes
aver weeks lo months

Al findings, pimary and
incidantal, recorded in
limitad viaows

Typically

Madical necessty

Images archived on PACS,
fermal report

Advanced [years

Reaacing all tindings
increases ranng
burden. Compsanison to
availabla prier stud s is
standard practice, Must
be abk to convert to
comprahansive at
bedside

Comprehersna, all
fndings, quantdication;
Increasingly use
advancad techniques

Oncea | par admission,
chana in clinical stetus)

Al findings, prmeary and
incidental recarded in
comprahensive Imagng

Mandatory

Medical nacessity

Images archived on PACS,
formal report

Advanced (years)

Comgpl etely avaluatas sll
fndings, regardiess of
refernal question ar
incidental natura.
Comparson to avalable
prior studies 15 standard
praclics,

CCE, critical care echocardiograpty; PACS, Picture Archival and Cammunication System; POCLS. paint of card ullrsscund; UAPE, ultrasound assisted physical examination.
Adepted from: Kmura BJ. Point-of-cara cardiac utrasound techniques in the physicel examingticn: batter at tha bedeide. Heart 2017;703:9687-094. httpe:/dol.org/ 1011386/

haartnl- 2018309815,
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Dagnostiv
axpoctations

Apglizatior
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Intarpratation
2 findngs
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Notes
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10 aigment tedside
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Physical axam
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(weeks)
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BE IRE
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epeciic imaging
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1ampzrade)
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Impact of POCUS

Pre-test
likelihood
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( Patient with suspected Cchocardiograghy

or knowr carciac disease
S -

Informaticn
available by
echocardiography

—> Diagnosis

Sensifivity/specificity

Post-tzst likelihcod
Accuracy/precis on/reproducibility
?0Other ciagnostic tests

= Clincal

* Prognosis
Education
Follow-up
Othar tests

outcome

—> Therapy
Medical
Surgical




Cardiac US exam types

Diagnostic Interventional Elecuophysiology Point of Care

Echocardiogram Curdiuc Surgury Procedures Procedurgs Echocardiagruphy

Purposz ol imiging Cragnosc Snd measur comprehensie Jirest eirrcicr and Circet e21m2tar 2ne Immedions porent
di=8asy =evernty, peroosatve ex:n CEVIDE SUsitioring. Jevics postion rg. tiEags and
wakale prog ess00 2 arvdior ocedure sva ale procedurs d=izot compd catio s managament o
response o theragny, guidance (beseline =aulls. delec montanng cardiec
1tegeate ath ch= ca dats, msasure camplicatinn s PR AMETErL
irfoomacion and ather roeag s dotoot
imaging anornzches oMo keatians)

Clin cal seting Any inpztent ¢ sutpatient Operzt rg con “tziventiondl suite or Elzztrockys clogy Inpatizrt pedsids
lasatmar undz Lhe vond vpe =L ng oo aburalory NEIYENICY
avapes ¢l oz stiuclured Jeoe lneg lo
echocardiacraphy autpatert chnie

laboratory™

Fealth care provides Images rscorded by Intesventiasal “tEruentinng Clinea corchac Fhyaician with limited
czroac acncgraphar ecrocardingrspher echocardiogranher 2 ectraphyziola; 3t train °g n
and Imergrese oy of cadac nerventional 2 anasthes clogisT ochccardozsphy
usiw olog siowith #heslhesioloust UL L L W who poodes diel
exIerise n with exgert 56 in anestiasicioq st carz to the patent
ecnocardiocraphy ecrocardisgreghy

L itreaound All ecnocardiogre phic TEE T=E TEE TTE, primai v 20

moislities maodalities =3 Fric=raial - ICE imaging and oolor

a00roprate 11z 1= Depgler

Coocumentation Formal w112~ "200rT in Fosuts Intzgrated fesule integraed mic Resuite integrated 1712 Fzsults rooorted in
rmsdiod recy J i gesthes ckogy nlervanuy il EP procacurs sl clinesl proass

procadure note procedure repornt note
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Goal of POCUS

Diagnostic Target Goals of POCUS Imaging Views Limitations
LV size and » Estimate overall LV * Parasternal long- and e Quantitative measurement of LV
function systolic function (normal, short-axis views of LV ejection fraction is rarely possible.
mildly, moderately, or ¢ Apical 4-chamber * [valuation of regional wall moticn
severely reduced). requires censiderable expertise
s Estimate LV size (relative out may be suggested by FeCUS
to size of aartic root). findings.
RV size and s Estimate RY systolic e Apical 4-chamber view e Complex RY shape limits
function function. ¢ Subcostal view evaluation of size and systolic
* Detect RV dilation. function.
Pericardial effusion ¢ Detect pericardial ¢ Parasternal * |Loculated effusions may be missed.
effusion. *  Apics! e Tamponade physiclogy is a clinical
» Estimate effusion size » Subcostal diagnosis that should be

Volume status

(small, moderate, large).

Evaluate central venous
pressure.

IVC size and respiratory
varigtion from subcostal
view (RA pressure)

considered for all moderate or
large effusions.

Unreliable in ventilated patients

Other

More complex anatomic
and physiologic
abnormalities may be
suspected on a POCUS

study.

FeCUS, Focused cardiac ultrasourd; ", infariar vena cava.
Fram MeConraughey S, Ctta CN: Facusad cardiac ultrasaund at the bedside. In O CM, editor: Tha praches of elincal echacardiography, ad b,
Philadelphia, 2022, Elsevier, pp 234-243.

All views

A diagnostic echocardicgram is
recermmended when regional wall
motion sbnormalties are &
concem, to evaluate for sortic
disease, valve stenosis, or
ragurgitation, or to astimate
pulmonary oressures.
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Mitral valve @
EPSS: E-point to septal separation
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Left ventricle dimension &)
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o M A l s E Does an emergency physician (EP)

measured MAPSE predict z

decreased LVEF compared to
reference comprehensive echo?

METHSBS

J’-v" i ; Single center, prospeclive
5 i 3 observational cohort. Canvenience

sample of ED patients with expected

acute heart failure. Comprehensive

"—W‘d’;“" echo done within past 12 months ¢
B —— e — - 3 months after ED visit.

1° outcome: Performance of EP
measured MAPSE <8mm o1

RIEsulles 'J’il’iLUllg <50% LVEF on

comprehensive echo
Sensitivity Specificity +LR -LR 2° outcomes: Inter-rater relizbility,
MAPSE 42% 89% 39 0.65 test performance compared to EPSS

and visual estimation, carrelatiol

with cardiac biomarkers,

Inter-rater reliablility of MAPSE was 96.7%.
When EPSS, MAPSE, & visual estimation were N = m
all abnormal, MAPSE was 94% specific. — ]‘I

Schick AL, €aine JC, Al-Sadhan NA, LnT Bairz J, Zakit €, Dwyer K4 Forused card iac L resourd with mitral anaular olane systelic sxcorsior
(PMAPSE) detectian of lef ventricular nysfunction. A | Emerg Med. 2023 Jun;68:52 38. dok: 10.1014/.a)em.2023.03.018. Exub 2023 Mar
11, PMID: 36933334.
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TABLE 74 Classification of Diastolic Dysfunction (Key Measures Highlighted)

Normal Mild (Grade ) Moderate (Grade Il) Severe* |(Grade lll)
Pathophysiology + Relexation and 1 Relexation and 1 Compliance anc
normal LVEDP T LVEDP TT LVEDP
E/A ratio’ =0.8 <0.8 >0.8 to <2.0* 22.0
Valsalva AE/A <05 208 205
DT (ms] 1580-200 >200 150-200 <150
£ velocity (cm/s) 210 <3 <8 <5
E/E 1atio =10 <10 10-14 >14
IVRT (ms) 50-100 2100 80-100 =60
Pv S/D =1 S>D S<D S« D
PV, tm/s! <0.35 <0.35° 20.35 20.35
da A IMS) =20 <20° =30 =30
LA volume index <34 ml/m? Mildly enlarged Meoderately enlarged Severely enlarged

*An anaitional grade of ireversible savere dysfunction 5 craracterized by the absance of a cecreasa in £ velooity with the strain phase of the
Valsalva maneuver

"Only the yellow rows are included in the American Scciety of Echocardiography guidelines, plus consideration of tricuspid regurgitant jet velocity. In
the absance of other causes for elevated pulmorary pressures, 2 ticuspid reguraitant velocity of crazter than 2.8 my's is cunsistent wath moderate
to severa LY diastolic dysfuncton,

$£/4 with the Valsalva maneuveris <1.

SPulmenary vain a duration and valoeity may be increasad ' filling pressures ara alevatad.

A, Late digstohic ventricalar filling velocity with atrial contracton; O7 deceleration tme; £, early diasivlic peak veloaly; T, early diastolic Ussue
Lopplar velocry; (VAT iIsovolumic relaxation time; LVEDF LV end-diastoic pressure; PY pulmonary vein.

Data from Magueh SE Smiseth OA, Appleton CF et al: [ASE guidelines], J Am Scc¢ Eohocargiogr 28:277-314, 2015; Rakowski H, Aggleton C, Chan KL,
at al: [Canadian cansensus guidalines], J Am Soe Fchocadiogr §:736-T60, 1996, Yarmada =, Goh PB Sun JE et al: [Canagcian cansensus guicalines], J
Arn Soc Echovardiogr 15:1238-1244, 2002; Redfield MM, Jacobsen SJ, Burrett JC Jr, et al: Burdan of systolic and diastolic vantricular dysfunction in
the community: eppraciating the scope of the heart failure epidemic, JAMA 289:194-202, 2003; Lester SJ, Tajix AJ, Nisnimura RA, et al: Unlocking
the mysteries of diastelic function: seciphering the Resatta Stone 10 years later, J Am Coil Cardiol 51:675-683, 2008.
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Diastolic dysfunction approac

Normal LV size,
wall thickness, and EF

Normal EF with oy
lYes lLVH or LV dilation lEF 0%

Normal LA size e > B E/E’ 214

¢Y E’ velocity a, -A,, 230ms
©S TR velocity
N
Normal E/A for age 2 » PRENIEN
Yes
Yes
|

Normal diastolic Diastolic dysfunction® Elevated LV filling

function (mild, moderate, severe) pressures
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60 / 60 rule : 94% specific for pEL

A. Enfarged right ventricle, B. Dilated RY with basal RV/LV C. Flattened intraventricle D. Distended inferior vena cava
parasternal long axis view ratio > 1.0, and McConrell sign septum (arrows) parascernal with diminished inspiratory
(arrow), four chamber view short axis view collapsibility, subcostal view
M-Mode Tissue Doppler Imaging
@! e [}
Ve vppse
<15 vm
AT <& ne TRPG E A
"natch'® ~60 mmig § <950
E. 60/€0 sign: coexistence of F. Right heart mabile thrombus G. Decreasad tricuspid annular | | H. Decreased peak systolic (5)
acceleration time of pulmonary ejection | | decected in right heart cavities | | plane systolic excursion (TAPSE)| | velocity of tricuspid annulus
<60 ms and midsystolic “notch”™ with {arraw) measured wich M-Mode (<9.5 cmis)

gradient at the tricuspic valve

mildy elevated (<60 mmMg) peak systolic

(<16 mm)

ESC 2019



Pulmonary artery pressure
Measurement

TR jet

IVC

RAP /

N apT, TR Peak velocity 2.8m/s
PAP = APay_ns + RAP (ARGt -SU




PAV =31 +5= 36

mmHg

TABLE 6.6 Estimation of Right Atrial Pressure

IVC Diameter*

Normal {<2.1cm)
Narmal {£2.1¢cm)
Dilatad (=2.1cm)

Dilated (»2.1cm)

Change With Sniff

Decrease > 50%
Decrease < 50%
Dacrease > 50%

Decrease < 50%

Range Estimate’

0-5mmHg
5-10mmHg
10=15mmHg
15-20mmHg

RA PRESSURE ESTIMATE

ASE Guidelines!
3mmHg

8 mmHg*

15mmHg



Increased RV:LV Size Ratio Abnormal Septal Motion McConnell’s Sign Tricuspid Regurgitation

(D | &

Elevated Pulmonary Artery Systolic Pressure Decreased TAPSE Decreased S’
\\ >_~_ 3 mmMg s <9 5 cmis
\
N ~ <17mm /\
2/ Pmmh -
~ N NN
\ A J —
- . E.
PASP=(4x TRV, ,* )+ RAP >35 mmHg g
Pulmenary Artery Mid-Systolic Notching 60/60 Sign Speckle Tracking: Decreased Free Wall Strain
Vg A0
/ = “\\ =
/ ‘\ “\—"’4
s RV i\ /
-"- | | S /'
v A SR { \/

(4 %X TRV ) < 60 mmHg PAAT < 60 ms
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CT scan for evaluation (&)




MI 1.0 9/25/2020 MIL.1l 9725/2020
SKH FR 1S 0,2 n:28:249 PM
“KH ER TIS 0.2 5:27:16 PM
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_ {E#Internal thoracic artery
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MI 1.2 9/25/2020
SKH ER TIS 0.2 5:49:45 PM




KX AS#RHMCVC

MI 1.2 9/25/2020 MI ]
SKH ER TI€ 0.2 5:51:39 PM SKH ER TIE




Trace CVC catheter

MI 1.2

TIE 0.2

9/257/2020

210300 PM



CVC catheter visible
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Adult Echo
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55M, Chest pain 2H, 119
BT 36; RR 18
Sp02 95% ; BP 80/59
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Pre-test
likelihood

Patient with suspected
or knowr carciac disease

Informaticn
availab'e by
echocardiography

Cchocardiograghy

—> Diagnosis

Sensilivity/specificty

Post-test likelihcod
Accuracy/precis or/reproduc bility
?0Other ciagnostic tests

| Clincal

= Erognosis | outcome
Education

Follow-up

Othar tests

—> Therapy
Medical
Surgical
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POCUS FOR CARDIAC ECHO

Parasternal Subcostal Apical/Supra
PSLA S4C A4C /A5C
PSSA S2C E/A & VTI

Aortic root IVC MAPSE/TAPSE
EPSS Abdominal aorta, Aortic arch




