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Pro¢c POCUS?

POCUS was found to be Eotentiallz beneficial in 27.0% of all Eatients. High triage score, known cardiac

disease, hypertension, pulmonary diseases, a clinical presentation with abdominal pain, dyspnea, or
syncope are predictors of this. Future research should focus on patient-important outcomes when applying

POCUS on these patients.

Recommendation: ACP suggests that clinicians may use
point-of-care ultrasonography in addition to the standard
diagnostic pathway when there is diagnostic uncertainty in
patients with acute dyspnea in emergency department or
inpatient settings (conditional recommendation; low-certainty

evidence).

Point-of-care ultrasound induced changes in management of unselected patients in the
emergency department - a prospective single-blinded observational trial

Jesper Weile,®":2 Christian A. Frederiksen,? Christian B. Laursen,* Ole Graumann,®® Erik Sloth,” and Hans Kirkegaard?8

Item 1. Triage or clinical suspicion for intracranial
hypertension (ESM 2, Video S1, Figure 51)
+ We recommend B-mode Transcranial color-coded
duplex (TCCD) insonation of the middle cerebral

artery as basic skill for the qualitative waveforms
analysis and to measure pulsatility index to rule out
intracranial hypertension impairing cerebral perfu-

!O 'American College of Physicians® ] | ) IF Basi It d head-to-t kill
ACPmdmg.mem.Med.c.ne,:mpmmguves CLINICAL GUIDELINE i gecr),efj SIS ing the use of optic nerve sheath diameter (ONSD)
Appropriate Use of Point-of-Care Ultrasonography in Patients With P et < e i as a basic skill for intensivists to rule out intracranial

Acute Dyspnea in Emergency Department or Inpatient Settings: A
Clinical Guideline From the American College of Physicians

Amir Qaseem, MD, PhD, MHA; Itziar Etxeandia-lkobaltzeta, PharmD, PhD; Reem A. Mustafa, MD, MPH, PhD;
Devan Kansagara, MD, MCR; Nick Fitterman, MD; and Timothy J. Wilt, MD, MPH; for the Clinical Guidelines Committee

of the American College of Physicians*

Society of Intensive Care Medicine hypertension (no recommendation).




» Table2 Recommended methodology for creation of Neuro-POCUS clinical questions with examples.

(P)opulation

Symptoms/disease

Stroke

Headache

Impaired
consciousness

Other neurological
symptoms

Subacute Sensory/
motor symptoms in
extremities

Dysphagia with
hypersalivation

Location

Ambulance/
ED/SD unit/
ICU/ward

Ambulance/
ED/ward

Ambulance/
ED/SD unit/
ICU[ward

ICU

ED/SD unit/
ICU/ward

ED/SD unit/
ICU/ward

(!)ntervention

Neuro-POCUS
protocol

TCDJTCCS +/-
Carotid/
vertebral US

TCDJTCCS
Carotid fvertebral/
superficial temporal
artery US

TCD[TCCS

TCD/ carotid ver-
tebral US or TCCS/
carotid vertebral US
Transorbital
sonography
Peripheral nerve US

Muscle US

US of parotid and
submandi-bular
gland

Timing

Urgent

Urgent

Urgent

Semi-urgent

Semi-urgent

Semi-urgent

Semi-urgent
or Elective

Semi-urgent
or Elective

(C)omparator

Other diagnostic method(s)

CT/CTA
MRI/MRA

CT/CTA
MRI/MRA

CT/CTA
MRI/ MRA

CT/CTA
Perfusion scintigraphy/
SPECT

Fundoscopy

EMG

CT, EMG

Injection without US
guidance

Considerations

Radiation exposure, absolute/relative
contraindications, cost, availability

Radiation exposure, absolutefrelative
contraindications, cost, availability

Radiation exposure, absolute/relative
contraindications, cost, availability

Exposure to contrast agents, need of
transportation of mechanically respirated
patients, cost, availability

Technical challenges, use of mydriatics

Availability

Availability

Availability

(O)utcome

Role

Establish diagnosis & guide treatment

Rule out vascular abnormalities (e.q., dissection,
RCVS) & cerebral edema,
diagnosis of giant cell arteritis

Rule out vascular abnormities (e. g., occlusion,
vasospasm) & cerebral edema

Proof of cerebral circulatory arrest

Monitoring/follow-up of intracranial pressure

Diagnosis of neuropathies/plexopathies &
prognostication

Intramuscular botulinum toxin injection in painful
nerve compression syndromes (e. g., thoracic
outlet syndrome, piriformis syndrome)

Intramuscular botulinum toxin injection in relative
hypersalivation due to dysphagia with imminent
aspiration

CT - computed tomography; CTA - computed tomography angiography; DSA - digital subtraction angiography; ED - emergency department; EMG - electromyography ICU - intensive care unit; MRI = magnetic
resonance imaging; MRA - magnetic resonance angiography; POCUS - point-of-care ultrasound; RCVS - reversible cerebral vasoconstriction syndrome; SD - step-down unit; SPECT - single photon emission
computed tomography; TCCS - transcranial color-coded duplex sonography; TCD - transcranial Doppler; US - ultrasound.

https://www.thieme-connect.com/products/ejournals/pdf/10.1055/a-1816-8548.pdf



POCUS + bezvédomi

Kraniocerebralni POCUS (= neurosonologie)
= \ysSetreni orbity
= Prutok krve hlavnich mozkovych tepen (TCD, TCCD)
= \/ySetreni krcnich cév

Extrakranialni POCUS
= Srdce = Sok
= Onemocneéni pleury a plic = Aorta
= HZT = 7droj infekce




Kraniocerebralni POCUS - akustické okno
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Intensive Care Med (2019) 45:913-927



Transorbitalni pristup

Linearni sonda
Horizontalni /vertikalni poloha pres vicko
Optimalizace polohy sondy (a. centralis retinae)

Znamky elevace ICP:

1) ONSD — optic nerve sheat diameter
= Méreni 3 mm od zadni ¢asti o¢niho bulbu
= <5mm norma
= 5-6 mm Sedd zona
= >6 mm abnormalni

2) Elevace optického disku




Optimalizace polohy

P
+ 1 ermﬂW‘
el ength” - 0.547cm
2 Length 0.300 cm
a Length 0.5649 cm

}.0cm - X .. < 1.0cm

https://emcrit.org/pulmcrit/pulmcrit-algorithm-diagnosing-icp-elevation-ocular-sonography/



Meéreni 3 mm od zadni ¢asti bulbu
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Elevace optického disku

FIGURE 1. Point-of-care ocular ultrasound images demonstrating papilledema. Eachimage above demonstrates papilledema as evidenced by
hi NSD ic disc elevation.
R IncTpRsedl R nd oplic dBciermton Marchese RF etal, 2015 PMID 25831036



Algorithm to evaluate for ICP elevation using ocular ultrasonography
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Prutok krve v mozkovych tepnach

TCD (Transcranial Doppler Ultrasonography)

TCCD (Transcranial Colour-Coded Duplex

ultrasonography ) BN~ P
= kombinace TCD+B mode+ barevny mode + NS SOL T
parenchym RMYCR e e

~
\_\\_‘_ :
=

—

“BSMNA, 2013 » radiographics. rena.org



TCD




TCD/TCCD

Vazospazmy
Odhad nitrolebniho tlaku
Smrt mozku

l1l. komora




Vazospazmy

Komplikace SAH

TCD od 2. dne

Pricina neurologického deficitu

\

\ /|

Flg. 2 Transcranial Doppler for vasospasm following subarachnoid hemorrhage. a CT Head demonstrating diffuse subarachnoid hemorrhage. b
2 - o 9

TCD measurement of left MCA flows, demonstrating a mean MCA velocity of 123 cm/s (in-keeping with mild vasospasm). ¢ Measurement of ipsilat-
eral left ICA flows for calculation of Lindegaard ratio of 3.8 (Mean MCAACA velocity = 123/325 cm/s), which confirmed mild MCA vasospasm

Table 2
Quantitative Parameters for Assessing Vaso-
spasm of the MCA

Severity of PS5V MEV Lindegaard
Vasospasm  (cmy/sec) {cmy/sec) Ratio

Mild 200-250 120-150 34.5
Moderate 250300  150-200 4.5-6.0

Severe =300 =200 =6




Nitrolebni hypertenze

? CPP = MAP - ICP
CPP
MAP A AT
IcP
ICP _— LA >

SolEne20

CPP<ICP CPP<<ICP



Smrt mozku

Progrese narustu ICP
Oslabeni toku
Reverzni tok

Zadny tok

ColorTHI

ebral

irculatory arrest.a C
idenced by blunting of the
induces backwa




3. Potvrzeni nevratnosti klinickych znamek smrti mozku

Smrt mozku B —

3.1. angiografic mozkovych tepen
zjiSténa absence napln¢ cerebralnich usekli mozkovych tepen:

datum hodina Jjmeéno a podpis vysetiujiciho I¢kare

3.2. mozkova perfuzni scintigrafie
zjiSténa absence zachytu radiofarmaka v mozkoveé tkani:

%E{ | S BI RK A Z AKONU datum hodina jméno a podpis vysetiujiciho Iékate

- CESKA REPUBLIKA

3.3. vysetieni sluchovych kmenovych evokovanych potencialii
Casta 51 Rozeslina dne 7. kvétna 2013 Cena K¢ 40 Casn¢ akusticky evokovana potenciondla mozkového kmene viny

II - V vyhasl¢ oboustranné (ano/ne)

datum hodina jméno a podpis vySetiujiciho 1ékare

3.4. transkranialni dopplerovské sonografie
zjiSténa zastava toku v mozkovych tepnach:

datum hodina jméno a podpis vysetiujiciho 1ékare

e Al 9109 [A11C
zjiSténa absence napln¢ cerebralnich usekti mozkovych cév




Stredocarovy posun mozkovych struktur

Temporalni okno

l1l. Komora

Midline lateral displacement = A-B/2



Hydrocefalus

Site IIl. komory
= >55mm
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WEIRD THINGS!




Kréni cévy

DISECCION

Common

<« carofid artery




POCUS + bezvédomi

Kraniocerebralni POCUS (= neurosonologie)
= \ysSetreni orbity
= Prutok krve hlavnich mozkovych tepen (TCD, TCCD)
= \/ySetreni krcnich cév

Extrakranialni POCUS
= Srdce = Sok
= Onemocneéni pleury a plic = Aorta
= HZT = Zdroj infekce




Zdroj infekce - POCUS urychluje diagnosu

The presentation of a patient with altered mental status to the emergency department begins a long list of possible differentials which must be investigated
and ruled out. The sooner the differential can be narrowed down; the sooner the patient is able to receive the appropriate care. As Coretellaro et al
demonstrated, with the aide of Point-of-Care-Ultrasound (POCUS), the final diagnosis of septic source had a sensitivity of 73 % and specificity of 95%, with an
accuracy of 75%; while the diagnosis of septic sources based only on clinical impressions without POCUS showed a sensitivity of 48%, specificity of 86%, and an

accuracy of 52.5%. In this study, POCUS-implemented diagnoses were always obtained within 10 minutes while non-POCUS guided clinical impression
identified a source within an hour only 22% of the time and 53% of the time within 3 hours.

Sepsis
v Accuracy of point of care ultrasound to identify the
source of infection in septic patients: a prospective
ECHO, LV contractility

endocarditis, IVC

study

—

Francesca Cortellaro 1, Laura Ferrari 2, Francesco Molteni 3, Paolo Aseni !, Marta Velati 1,
Y Linda Guarnieri , Katia Barbara Cazzola !, Silvia Colombo ', Daniele Coen !
LUS, focal and diffuse ‘
interstitial syndrome,
consolidations, pleural |
effusions.

Hepato-biliary and .
g:stvoimc:?ilnal Renal and GU Musculoskeletal Procedural and POCUS source |
POCUS POCUS diagnostic POCUS control
POCUS 9 \
]
Y A Y Y
Cholecystitis P Siiid .
Appendicitis Hydronephrosis, Cellulitis, abscess, NF, " e';;(m(“:‘a' empyema, dramage |
Coliis, Diverticulitis eprdidymitis seplic arthnitis s wAesdl abscess, septic arthritis
arthrocenthesis
Pneumopernitoneum




POCUS + hypermagnhezemie

Clinical Communication

Utility of Point-of-Care
Ultrasound (POCUS) for
predicting risk of magnesium
toxicity in critically ill
pre-eclamptic patients




POCUS u pacienta v bezvédomi

ONE DOES NOT SIMPLY GO

MUze pomoci v diagnostice
Vstupni data dalsi sledovani (stp. KPR, CMP..)

Nenahrazuje CT/CTAg, NMR (CAVE: riziko z
prodleni)

MESS“G[ \emegenerator.net

Gravidita posouva risk/benefit téchto metod



