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Point-of-Care Ultrasonography
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From the Baylor College of Medicine,

OINT-OF-CARE ULTRASONOGRAPHY (POCUS) IS DEFINED AS THE ACQUISI-
Houston (1..D.-G.; and the Donald and

tion, interpretation, and immediate clinical integration of ultrasonographic
imaging performed by a treating clinician at the patient's bedside rather —[ieire ontoel Fmpatosd (3114

diologist or cardiologist. POCUS is an inclusive term; it is not limited

than by a
to any specialty, protocol, or organ system.! With the advent of smaller and more
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affordable ultrasound machines, combined with evidence that and
noncardiologists can become competent in the performance of POCUS, it is now
tings and in all phases of care — from screening and
ince and monitoring — and has become associated

king in medical practice.?* A recent study
showed that POC pected clinical diagnosis in
up 1o 50% of cases and supported a change in the initial diagnosis in 23% of
cases.* In this review, we discuss key trends in POCUS technology, advances in its
and the overlap and complementarity of POCUS and consul-
n primary imaging specialties, as shown in Figure 1.
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Figure 1. Evolution of Point-of-Care Ultrasonography (POCUS) during the Past Decade.
The leading areas of research on POCUS have been and ul d-guided procedures. Most of the studies
have been published in critical care medicine and emergency medicine journals.
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Ultrasound Evolution
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Various types of Pocket sized Hand-held Utrasound Devices.

Allin-one uss probe Alinone uss probe
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Ultraschallgerate der UKNFM der
letzten 20 Jahre
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Jultraschallunterstitzte
korperliche Untersuchung”

Integration der sonographischen Befunde in das praktische
Management von Notallpatienten (NFS ist keine isolierte bildgebende
Untersuchung)

Erster Eindruck und Arbeitshypothese

Klinische Fragestellung

Sonographische Fragestellung

Sonographie: Befund/Interpretation

Interpretation im Klinischen Kontext
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Sonographische Fragestellung = MaRnahmen

[ Frwis ]

[ Beantwortung durch die NFS
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Problem Unenwarte- Problem
ungelsst ter Befund gelost

Neue
1| Fragestellung Altemative
Diagnostik

‘ Entscheidung und Einleitung weiterer Massnahmen ‘
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Quelle: Dreilandertbergreifendes Ausbildungskonzept
und Curriculum Notfallsonoeraphie

Fokussierte Echokardiographie

Notfallsonographie Herz

CardiacPOCUS

FoCUS
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- symptomorientiert
- fokussiert
- ,bedside”
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Publikumsfrage:
FoCUS bei welchen Symptomen?
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- Thoraxschmerz

- Dyspnoe

- Schockzustande

- Herzkreislaufstillstand

- Thoraxtrauma

........................ et
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Akuter Thoraxschmerz

Akute Dyspnoe

Hamody. Instabilitat
»Schock”

Herzkreislaufstillstand

Thoraxtrauma

Neues Herzgerausch

Abkiirzungen: ACS = Akutes 0=

FOCUS Indikationen und haufigste Pathologien

Hadfigste Hrsache

ACS, AoD, PE, MP, PTx, (ADHF, AVR/PVD, T)
ADHF, PE, T, AVR/PVD, ACS, (AoD, PTx, MP)
ADHF, T, AoD, PE, ACS, AVR/PVD, (PTx, MP)
ACS, PE, T, AoD, (MP, AVR/PVD, PTx)
T, AoD, PTx, (ACS, AVR/PVD)

AVR/PVD, ACS, AoD, (MP, ADHF, PE)

RIPVD = Akute

PE= M= PTx= . ADHE = Akut
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Sechs potentiell todliche
Ursachen flr den
akuten Thoraxschmerz

1. Aortendissektion
2. Myokardinfarkt

3. Herzbeuteltamponade

5. Lungenembolie (zentral)

v F
v o
v C
(V> LUS) U
v S
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FoCUS ,ABCDE"

Table 8 ‘ABCD approach’ in performing emergency

echocardiography

A Awareness
B Be Suspicious
C  Comprehensiveness

D Double R*

Fight against routine

Think beyond apparent explanations
Referral diagnosis may be misleading
Never trust, confirm

Do as complete examination as suitable
Careful interpretation

The study should be recorded and
reviewed

Team work is crucial

“Record and Review.

Neskovic et al. Eur Heart J Cardiovsc Imaging. 2013

F Shitten
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,Pathologien” immer versuchen in 2 Ebene darstellen

Basis FOCUS-Schnitte
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FATE Protokoll

FATE Card
By USABCD A/S.

Customer Ratings
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Focus Assessed Transthoracic Echo (FATE)

g
Important patholol
Basic FATE views o 9 " o
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FATE Protokoll

Focus Assessed Transthoracic Echo (FATE)
(European Journal of Anaesthesiology 2004; 21: 700-707)

Look for obvious pathology

Assess wall thickness + chamber dimensions
Assess bi - ventricular function

Image pleura on both sides

Relate the information to the clinical context
Apply additional ultrasound
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= ePointient poinign s
Gatencsrgn  panents
@ EHE . E
w
— - ~— -
Pos 2: Apical Long - axis Pas 2:Apical 5 Chamber
epuintign  poinerghe s

(paenesiee,
Souier

Wiener Gesundheitsverbund W Sl

Klinik Ottakring

FoCUS Indikationen

Wofur:

- Perikarderguss?
- Lv-Funktion? (normal vs. leicht/héhergradig reduziert)
- Wandbewegungsstorungen (regional vs. global)
- Rechtsherzbelastung?
- héhergradige Klappenvitien? Ja/Nein?
- V.cava? — kollabiert vs. dilatiert?

Woflr nicht:

- Genaue Quantifizierung der LV/RV-Funktion

- Genaue Quantifizierung von Klappenvitien
- Diastolische Ventrikelfunktionsbestimmung, ...
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FOCUS INDIKATIONEN IM NOTFALL

AMERICAN SOCIETY OF ECHOCARDIOGRAPHY CONSENSUS STATEMENT

Focused Cardiac Ultrasound in the Emergent Setting:
A Consensus Statement of the American Society of
Echocardiography and American College of
Emergency Physicians

Table 1 Goals of the focused cardiac ultrasound in the
symptomatic emergency department patient

Assessment for the presence of pericardial effusion RENH

Assessment of global cardiac systolic function LVE?

Identification of marked right ventricular and left ventricular
enlargement W/RV?

Intravascular volume nent VOLUMEN ?

Guidance of pericardiocentesis

Confirmation of transvenous pacing wire placement

06.06.22
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EbucaTioNAL ADVANCE

The “5Es” of Emergency Physician-performed
Focused Cardiac Ultrasound: A Protocol for
Rapid Identification of Effusion, Ejection,
Equality, Exit, and Entrance

T Effusion  Nor (trace)
Small (41 cm) Tamponads physiclogy
o WV fro0 wal collapso in diastolo (may use M.mode)
Large (-2 em) BA collapse in ventricular systole
_ 254 respirophasic variation in pesk velosity using spectal Doppler
* Plethoric NC.
2 Ejoction  Hyperdynamic

EF - 85%) E-point septal separation < 7 mm is normal

V Giametor > 6 om n diastol ' abrormal
EF 50% 65%) Wall motion bnormaifies using “SALPI” maemonis (sspta, anterior,laeral,
Moderately depressed posterior, nferor) on short axis view,

EF 30% 0%)
Sevorely dopressed
TEF < 30%)

No significant
myocardial sctvity
Normal (VA < 1)
Enlarged (RVLV - 1) Other signs of AV stain

‘Suptal bowing (D shaped septum)
RcConnalr's sign

- Elevatod AV prassuro estimated using continuous wave Doppler with peak TF
 Tricuspid annular plans systolic excursion (TAPSE) < 16 mm

Bewaro chronic RV strain (COPD; pulmonary hypertension)

=RV Troo-wall thicknss > 5 min

£ TR 6t very slevetad (-4 misec)

et MeCornel's sign

3. Equality

it Normalroot (<4 om)
Baordering root Dissection flap
45 cm) Aorte regurghation using color Dogpler
Pericardia sfusion
5. Entrance etermin IVC. diamerer
e M.mods to caculats cavalinds: ™4 1V chameter-mmin IVC dia
Neasuremonts within 1.2 cm of hepatic vein  mx [VC diamcter

Hall et al. Acad. Emerg. Med. 2015 &i};fﬁ"é}'i;‘i(ﬁng

FOCUS versus kardiologoscher Notfallultraschall (aus Sicht des Kardiologen)
Notfall:
akuter
Notfallechokardiographie Notfallechokardiographie
nicht ad hoc verfiigbar verfiigbar
Fokussierte Notfallsonographie|
des Herzens
Diagnose-
P —— sihring
Diagnosebesttigung o
genal
Analyse
Perikarderguss
Jarnein i Kiappenvitium
Whiatation || ™mitZetreserve PoE——
janein |
Aortendissektion
‘ L-Funktion ‘ falls pathologisch
normal-reduziert Sofortige
RV-Dilaat "
RV-Funktion o
normal-reduziert Operation
V.cava inferior
normal-gestaut falls normal tige elektive
rdiographie
. Wiener Gesundheitsverbund W St
Hagendorf et al. Kardiologe 2013 Klinik Ottakring




Internal Medicine Point-of-Care Ultrasound
Assessment of Left Ventricular Function
Correlates with Formal Echocardiography

INTERNIST ASSESSMENT OF SYSTOLIC FUNCTION

Any LYSF Impairment

Formal Echo Ejection Fraction (%)

%eg@ ® O

Normal Mild/Moderately Reduced Severely Reduced
FoCUS Left Ventricular Systolic Function

FIGURE 1. Inernal

diography lef ventricular sjection faction (LVEF) (n= 178). Formal echocardiography LVEF cutoffs (harizontal gray lines) were sat as “normal
>50%," 31eagi, <30%." White E  formal studios per
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Focused cardiac ultrasound (FOCUS) by emergency medicine
residents in patients with suspected cardiovascular diseases

Table 2 Abnormal findings reported by the cardiologist-performed
echocardiography in the study cohort

Findings N % (95% CI)

PE 21/205 10 (7-14)

RVP 6/205 3(1-6) .
RVE 32205 16 (11-21) k:0,61-0,80 = ,beachtliche
WMA 68/205 33 (27-40) (__subslantlal)

Low LVEF 100/205 51 (44-58) Ubereinstimmung*

PE pericardial effusion, RVP right ventricular pressure overload, RVE

right ventricular enlargement, WMA wall motion abnormality, LVEF K:0,81-1,00 = (fast)

left ventricular ejection fraction vollkommene ((almost)

perfect) Ubereinstimmung”
Table 3 The agreements of EM
resident-performed FOCUS and
that of cardiologist-performed

95% CI

Landis and Koch, Biometrics

0.77-089

echocardiography for each 1977
‘major classification are listed in 0.98-1.00
Table 3 3 0.82-090
0.76-090
Low LVEF 0.79-091

Farsi et al. J. Ultrasound 2017 oo Gonodpateturd | 528
Klinik Ottakring

Comparison of Effectiveness of Hand-Carried Ultrasound to Bedside
Cardiovascular Physical Examination

,Patienten mit signifikanter
kardialer Erkrankung”

fg 1
} J ' ,‘\\\‘ versus

75% richtige Diagnose 49%

Kobal et al. A J Cardiol 2005 Kiinik Ottakring




»1he times are changing”

» 1980 - 2018
» Aus dem Stethoskop ist ein Schallkopf geworden bei

sehr vielen (kardialen) Symptomen
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Ausbildungskonzept ,Notfallsonographie” entsprechend den
Dreilanderrichtlinien (OGUM, DEGUM, SGUM)

-

Grundkurs

oder

S o B
Final teaching - Zertifikat Notfallsonografie S

Aufbaumodule
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Zertifikat - Notfallsonographie

1. Kursteilnahme

et 2. Schallen und Dokumentieren

Voraussatzungen
1" Abschierung otsprachande approbirar Kurse o 8, 30-50%, Praktkum) n

- 3. Final Teaching

nachloliond pubkzet n Uraschall m led 201132 218220

mogich
(atr CT.Batunda, OP-Borcho oaerivsche Enddagnoss. Dse Untarsochungen snd
OGUM St 2

Zubestitigen nsgesamt missen 20% der Beunde pathciogech sen Pathcogache

Echoxardogaphie werden govenn sokumertrt

e et Didgebendes Verlhren, .., ader enen Operstionbetund besint s

Dot ooam ECHO Kurse
WG wio ot andoren Zararungen o ach Aubwand o 2 € 100 bazan. B

o Ihre Untersuchungen

20E-Fast Lunge/Abdomen / incl mind. § mit patholog. Befund Vi

Y ege /S patholog J.

7.

Abde Aot log. /.

20 Kompressionssonographien Beinvenen /S patholog. /.
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DEGUM DEGUM
Soktion g Abetskreis
Anéisthesiolgle. Ultraschall Notfallsonografie 3 thesie | und Sonografie.

Grundkurs 1; 8 Grundkurs 1;

- Grundiagen - Grundlagen fagen - Grundlagen
- GeféiBpunktionen - GefaBpunktionen
- Reg. Anisthosie | - Reg. Andisthesio : - Reg. Andsthesie

Grundkurs 2: Modulo 4 &5 Basiskurs Basiskurs
Notfallsonografie: | Notfallsonografie:

- Herz - Lunge - Lunge

- Lunge - Abdomen - Abdomen

- Abdomen
fokuss. Echo- fokuss. Echo-
Kardiografio: Kardiografie

- Herz .

den Themen Herz/Lunge/Abdomen (blauen
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Zeitplan

Tag 3= Fokussierte Echokardiographie (03.06.2022)

830845 Enfihvung i de Fokussiers Echokarographie (FoCUS) % UE
08450905 Vo Poriarderguss 2 Porkardtamponade HUE
09050930 FoCUS Fatloaus der rikink Hue
09301015 Linksherzprobem vs. Rechisherzpriem e
10151030 Pause

10301050 At Actorpathoioge nue
10501100 Relevante Kappenviten beim FoCUS nue
11001135 FoCUS m Schock und m HKS (RUSH, FEEL) 10e
11351200 Interakive Falbospicle 10e

12001245 Mitagspause
12451615 Hands-on - Paktische Otungen

32 (7) Teinehmer'anen (6 Gruppen a 56 Personen: A B,C, 0, . F)

Utraschatzot pro Siaton!

(1) FoCUS und VCi von subcostal

@) FocuS on pwas
6 FaUs von apl (M w530
@ Facus von skl
& Aorwnaogen'anser
o TeEun
S Sp—gm——
Wiener Gesundheitsverbund W S
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Lernziele

»Anwendungsprinzipien und Indikation der NFS
»Korrektes Untersuchungstechnik/Organdarstellung

»Symptomorientierte Befundung und Interpretation der
relevantesten kardialen Pathologien bei Thoraxschmerz,

Dyspnoe, Schock, Reanimation..

» Korrekte Dokumentation
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Klinik Ottakring

11



06.06.22

&

JUSTDOIT.

‘Wiener Gesundheitsverbund W S

Klinik Ottakring

12



