Ultrasonografie trans-toracica.

Nivel bazal

Cristina Petrisor MD, PhD, DESA

Medic primar ATI, Spitalul Clinic Judetean de Urgenta Cluj-Napoca
Conferentiar, Universitatea de Medicina si Farmacie “luliu Hatieganu”

petrisor.cristina@umfcluj.ro

UMF

UNIVERSITATEA DE
MEDICINA SI FARMACIE
IULIU HATIEGANU
CLUJ-NAPOCA



mailto:Petrisor.cristina@umfcluj.ro

Utilizare Tn ATI:

Hemotorax
Pneumotorax
Colectii pleurale
Toracocentezad
Edem pulmonar — evaluare EVLW
Atelectazie — condensare pulmonara
Functia VS
Embolie

Tamponadé




Fizica ultrasunetelor

e Efectul piezoelectric

® Emitere

* Recepfionare semnal- reflectare w
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e Undele sonore
* Amplitudine- influenteaza luminozitatea (gri-ul=
hipo/hiperecogen)
® Viteza propagérii prin mediu- folosita pentru calcularea
distantelor in US
(Hz)

* Frecventa- de céte ori pe secunda se repeta un ciclu

* Lungimea de unda- distanta pentru un singur ciclu
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High Frequency Wave
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THE HIGH FREQUENCY WAVE SOUNDS HIGHER
THAN THE LOW FREQUENCY WAVE.
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Formarea imaginii ultrasonografice
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A Linear array probe B Curved array probe C Phased array probe



Frecventa

Sector (phased array) Linear Convex (curved array)

Y




* Unda incidenta este reflectata (A); apare refractia (B) Si
fenomenele de imprastiere (C) Si absorbtie (D)




Ce transductor? Ce frecventa?




Semiologia ecografica a pleurei si
plamanului

® Aerul- nu se vede bine ultrasonografic— reflecta complet us

* A-lines= imaginea tipica data prin reverberatie (artefact)-
orizontale, hiperecoice (imaginea liniei pleurale), nu se

miSca, repetitive

Static
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® B- lines= verticale, trec prin toatad lungimea imaginii

e Artefact In coada de cometa

Static




Dinamic

® Glisarea liniei pleurale cu fiecare respirafie

® Pleura/ plémén

e Modul B

e Modul M- plajé cu nisip- strat superficial parietal aspect de

valuri, nu se mi$ca, Si aspect granular a mi$carii

parenchimului pulmonar sub linia pleuralé
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Pneumotorace

® In mod B nu gliseazé linia pleuralé
® Nu exista linii B

® Lung point

Pneumothorax
A

Soft tissue Soft tissue

o Pleural line o ——————
X —

Pleural line [

A: Stratrophere Sign. B; Gliding of pleura results
in Comet tail artifact which produce as Granular
pattern in M Mode below pleural line called;
Seashore sign




Parcode sign







LUNG SLIDING

absent
NO o present
PNEUMOTHORAX
= \ ARTEFACTS
“B” lines present
“A" lines present
PNEUMOTHORAX |, LUNG POINT
PRESENT present
absent

NO DEFINITE CONCLUSION




Important

® De comparat stﬁnga— dreapta

* De vazut cum este pozifionat pacientul




Colectiile pleurale
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UsSor de vizualizat, chiar Si cand sunt mici

Sunt uSor de punctionat sub ghidaj ultrasonogratfic

Important de identificat linia diafragmului

Bine delimitate de pleura parietala Si pleura viscerala (daca
nu sunt inchistate)

Identificarea plamanului care pluteSte in lichid in colectiile
masive

Gre ude apreciat volumul colectiei
5cm= 500mL




Dreapta







Superior

Lung

Inferior

P Effusion
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Diagnosis







Condensarea pulmonara

® Parenchim plin de apé: transmite bine ultrasunetele
® Parenchimul este hipoecogen

® Punctele albe sunt echivalentul bronhogramei aerice
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CONSOLIDATION
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Edemul interstitial

e Linii B multiple la 7 mm distanta= edem interstitial




* Linii B multiple la 3mm distanta= edem alveolar




Lung sliding

The
prosent - ay ™~ abolished p:;g:d
B profile A profile A/B or 8 profile A lines
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A profile means predominantly A lines

B profile means predominantly multiple antenor diffuse B lines

A | B profile means predominant A lines on one side and predominant B lines on the other side.
C profile means antenor alveolar consolidation(s)

PLAPS means posterolateral alveolar and/or pleural syndrome detected on a lateral sub-posterior
sonoclogical examination

Decision tree indicating a way of reaching 90.5% accuracy with lung
\ ultrasound: Lichenstein et al Chest July 2008 134:117-125 /




Toracocenteza

Needle Tip

= Pleural Effusion

g==—— Diaphragm
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Utilizarea US Tn timpul RCP
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Point-of-Care
ULTRASOUND




a . . o
Evaluarea statusululi hemodinamic In

stari de soc

® Anatomie examen fizic

o Fizmlogie Extindere

* Identificarea rapida a cauzelor reversibile de Soc
® Monitorizarea réspunsului la terapia de resuscitare

o Prognostic 1n cursul resuscitarii

® RUSH= rapid US in shock




Caz 1l

Barbat 72 ani adus in CPU pentru tuse, dispnee, durere

toracica ascutita. Hipertensiv cunoscut.

TA 82/60mmHg, AV 120bpm, 24 resp/min, t 100.8F,
SpO2=92% fara O2.

Raluri bazale bilaterale.

ECK= BRS, prezent de un an

Rx= infiltrate bazale bilaterale, mediastin largit sau

cardiomegalie




Diagnostic de soc?

® Diagnostice diferentiale?
® Fluide?

® Management?




Caz 2

® Femeie 64 ani, antecedente neoplasm mamar de trei ani

® Vine cu durere toracia, dispnee

* TA=74/58mmHg, AV 120bpm, 30resp/min,, SpO2 94%
fara O2, afebrila

e Raluri pulmonare
® Nu se aude bine cordul
e EKG hipovoltat, modificari ischemice

® Rx silueta cardiaca marita




Diagnostic de soc?

® Diagnostice diferentiale?
® Fluide?

® Management?




RUSH protocol- the pump

* Evaluarea functiei cordului in urgenta:

* 1. Colectie pleurala?

Peri mrdnl//-—-—'

Effusion

L Descending
Pericardium : g Aorta




Compression

Pericardium

n‘ a
Pleural }‘K Descending

Effusion o Acyta




e 2. LV contractilitate

Diastole

Diastole Systole y

&,




e 3 RV dilatare




RUSH protocol- the tank
1. fullness

® Vena cava inferioara Si venele jugulare
® Diametru $i dinamica inspiratorie= colaps inspirator

® Cava- evaluare la intrare 1n atriu, cu contluenta

suprahepaticelor




VCI

® Diametru sub 2.1cm §i colaps peste 50%= gol (PVC=
3cmH20)

® Diametru peste 2.1cm Si colaps sub 50%= plin (PVC=
15cmH20)

* La pacientul intubat dinamica este inversa, cava este mai

larga $i mai putin complianta




RUSH protocol- the tank
2. leakiness

* FAST $i ecografie pleurala- hemoperitoneu sau hemotorax?

) Inferior

RUQ-hepatorenal
LUQ-splenorenal

Suprapubic-bladder




e

RUSH protocol- the tank
3. compromise

of the tank

- penumothorax




RUSH protocol- the pipes

* 1. disectia de aorta Si anevrismul

Fusiform Saccular

(more common | (less common)

AAA defined as aorta diameter > 3cm

AL
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Infrarenal AAA AAA extending into
right llliac artery 8 ¥ 8 cm AAA including thrombus




RUSH protocol- the pipes

® ). tromboza venoasa profundé

Common Femaoral Vein
Deep Femoral Vein

Saphenous Vein

Femoral Vein of Thigh

Popliteal Vein
Anterior Tibial Vein
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Peroneal Vein
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RUSH= protocol fiziologic

Step no. 1 Step no. 2 Step no. 3
Pericardial effusion: Left ventricular contractility: Right ventricular strain:
Pum (a) Effusion present? (a) Hyperdynamic? (a) Increased size of RV?
P (b) Signs of tamponade? (b) Normal? (b) Septal displacement
Diastolic collapse of R Vent +/— R Atrium? (c) Decreased? from right to left?
Tank volume:
(1) Inferior vena cava: Tank leakiness:
(a) Large size/small Insp collapse? (1) E-FAST exam: Tank compromise:
Tank —CVP high— (a) Free fluid Abd/Pelvis? Tension pneumothorax?
(b) Small size/large Insp collapse? (b) Free fluid thoracic cavity? (a) Absent lung sliding?
—CVP Low— (2) Pulm edema: (b) Absent comet tails?
(2) Internal jugular veins: Lung rockets?
(a) Small or large?
Thoracic aorta aneurysm/dissection: (1) Femoral vein DVT?
Pines Abdominal aorta aneurysm: (a) Aortic root > 3.8 cm? Noncompressible vessel?
P Abd aorta > 3 cm? (b) Intimal flap? (2) Popliteal vein DVT?

(c) Thor aorta > 5cm?

Noncompressible vessel?




Resuscitarea volemica

Point of Care Ultrasound Fluid Resuscitation Guide

- using IVC and lung ultrasound -
Underfilled Normal

Distended
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Intubated

Not Intubated
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Passive Triggering

> 2.5 cm, non-varying IVC
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pressure e.9.
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Ultrasonografia de resuscitare- inclusa in training ATI §i

ED= specialiSti de resuscitare

Contractilitate la AEP?
Penumotorax?
Tamponada?

Embolie pulmonaré?

LV failure?




Advanced Life Support

Assess
rhythm

DuumeCPR
‘Obswehm mmmm
omm re intermipting CPR
Wpl
&wmwmundupmn
-%mumampmmmmmmh
* Vascular access (intravenous, intraosseous)
* Give adrenaline every 3-5 min
reversible causes.

ct.om

P

REVERSIBLE CAUSES




Stop cardiac 1n sala de operatie

® 1. toate alarmele pornite Si presupune ca este real

® 2.ritmul: TV fara puls, FiV,bradicardie severa, asistolie
* 3. ET CO?2 pierdut, pierderea curbelor de artera Si pulsoximetrie

® 4. cauze- specifice blocului operator: supradoze de opioid extubarea
accidentala, larlngospasm hemoragle severd, embolie venoasa sau
gazoasa pneumotorace tarnponada

5. 02 100% Si ajutor
® 6. cco’

® 7. evaluarea resuscitarii

-ET CO2 sub 10 pentru 20 min= 100% failure for ROSC




