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How to perform Thoracic Ultrasound
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« Refraction (= &) - artifact
e Scattering (~FEH)

e Longitudinal versus Transverse Scans
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Snell’s law



Mode

« Amplitude mode (A mode) : 2| Z &0 HtALZ S| 4
« Motion mode (M mode) : BtALN| | HE|E A|ZHE S

S|
*  Bright mode (B mode) : BtAFS 2 B (dot)2| S17| 2 EA|ot= HH &
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Spectral doppler

 Pulsed wave Doppler (22 1} =&

« Continuous wave Doppler (= 1}
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Doppler shift = Af = fr-fo
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fo = transmitted frequency
fr = reflected frequency

v
C

velocity of red blood cells
speed of ultrasound in blood
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Pulsed doppler
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Color Doppler : 1L

Power Doppler :




Artifact

Anisotropy (O] 2A) Reverberation (Ct& BtA})



e Longitudinal versus Transverse Scans

https://www.printfriendly.com/p/g/BRtwnD



Critical care ultrasound

General critical care ultrasound Critical care Echocardiography

Pleural )
Lung

Abdomen
Vascular — procedure and diagnostic

v

“B-line & alveolar interstitial syndrome”
* pulmonary edema in acute heart failure or volume overload
* Non-cardiogenic pulmonary edema
* Pneumonia
* Pulmonary embolus
e Acute lung injury
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A'bacus 101
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Landmarks

A\e
N\C
@

Ant axillar

AL'pocus 101

Mid axilla

Post axill -v

Anterior

R3/PLAPS

Posterior

https://www.printfriendly.com/p/g/BRtwnD



Lung interstitium




Definition

Overall molecular structure

Most numerous amino acids

Flexibility

Part of which tissues

Commercial use

Formation

Disorders

Three polypeptide chains making
up helix of various amino acids

A protein that is compromised of a
helix that is made up of three
separate component polypeptides

Proline, hydroxyproline, and
glycine as every third residue

Not very flexible

Collagen makes up much of the
ligaments, tendons, and part of the
skin

It is often used as part of surgical
repair of tissues

In the fibroblast cells

Ehlers-Danlos syndrome

Protein consisting of tropoelastin
molecules linked together with
hydrophilic acid hydrophobic
components

A protein made of several coiled
components but no helix is formed

Lysine, proline, alanine, and
glycine, but glycine is not at every
third residue

Extremely flexible, 1000x more so
than collagen

Connective tissues, especially in
the lung and blood vessel walls

It is used as part of biomaterials to
make structures to repair nerves
and blood vessels and even for
repair of bones

In fibroblasts, chondrocytes,
endothelial cells, and smooth
muscle cells

Supravalvular aortic stenosis,
Williams disorder, and some
caseds of atherosclerosis




Secondary

Pulmonary lobule
+ ~5-157H pulmonary acinus = &t

2 e 1-2.5cm
O|XHH| 2% 7

P
A M 7| X
il \ « \ SEM7|8X|

I
LA LS Primary

Pulmonary lobule

+ Respiratory bronchiole 0] 5}
alveolar duct, alveolar sac,
alveolus, vessel, nerve,
connective tissue 2 -

+ 17§9| terminal bronchiole 0] 8}
respiratory bronchiole, alveolar

duct, alveolar sac, alveolus2 743

Interlobular septa

* Normally ~100um
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Bronchioles
(wall thickness 0.15 mm)

Pulmonary veins \
+ Lymphatics

(0.5 mm) ~

Pulmonary arteries

7)'/\ (1 mm)
Y
¥

Visceral pleura
(0.1 mm)

N
N

Interlobular septa
(0.1 mm)

B-lines

—_




Pneumothorax

air

Normal lung surface

Interstitial syndrome

Normal Septum =

300um : cannot be

seen using US

Alveolar consolidation Pleural effusion

\

-~

<

1 0,98 0,95 ,2
AlR/no fluid AlR/fluid AlIR/fluid air/FLUID no air/FLUID
Air-fluid ratio e
e
I Lung sliding (-) Lung sliding (+) I
I A line B line Hepatization Pleural effusion I

Chapter 14, Whole body ultrasound in the critically ill




A-line & B-line

Reverberation artifact Air-fluid interface in the interstitial space

.

g a)% 4
i *1 %;"Norm
1

2

‘1

S&ptum = "h

[Mean 3762} [Mean  [&514]
007

Gray Gray Gray

Intensive Care Med (2020) 46:1081-1083
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=50 7| A 278 3 probe 154

7| Al 278 : no harmonic (THI ; tissue harmonic imaging)

Probe (5MHz) : curvilinear probe or phased array probe

X linear for pleura o - [Resolaion]
. ' Pl
Set : Lung or Abdominal [ Lung line
B'mOde / M'mOde f ~~ — _ Penetration |

Frequency 7.5MHz

A g

BLUE point : fast & simple

Semi-quantitative measure (I & Il)

Supine (B-line)

2 AF XhA|

Reclined at 45 degree (pleural effusion)

Sitting

Initial basic view

Perpendicular to the rib
Marker to Left of screen
Depth : 10cm

Batwing sign

e Longitudinal versus Transverse Scans




Findings on Lung Ultrasound
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Findings on Lung Ultrasound

Batwing sign Shred sign

Lung sliding

lung pulse

(lung p ) Hepatization

A-line
B-line
(comet tail)

Squad sign

Stratosphere sign

Sinusoid sign

Lung point






Batwing = A line = lung sliding

Soft Tissue —» Rlbs
x .A — Pleura

77 13

Shadow Shadow
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Reverberation Artifact
“Lung A-Lines”

Pleural Line

Pleural
Line




A (B) vs A’ (B’)

N\
W\
ALpocus 101 ALpocus 101




* B line (+)
* Lung pulse (+)
 Definite lung sliding (+)

U

Lung Point No PNx




Abnormal : B line 2 3 2 7mm vs. 3mm apart 2 confluent B line

__— Interlobular septa

—— with fluid
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ALpocus 101







DVYN:2 EHH:2/2 SCC:4 POST—-P: 1
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L‘Uﬁbﬁéﬁding

10.0cm..




Jellyfish Sign







Abocus 101 Spine Sign




QUAD SIGN QUAD SIGN
RS: Rib Shadow
PP: Parietal Pleura
VP: Visceral Pleura




Plankton Sign =
Exudative

W\
A'pocus 101




Anechoic pleural fluid

Hematocrit
sign

Homogenously complex
M pleural fluid

»
Lu < Diaphragm
‘ L

Pericardial stripe







Sample Report

Hara| g | O Dyspnea O Hypowema@ O Shock O Postprocedue O ather [

O Spomtanecus breathing

O Mechanical vertibtion

M- @ WWuH®E  with body marker

= Lung
Right Lung L=ft Lung
@FRIE (peum) |pDADOEB OBDOC @LWB(pum) |DADEB OBDOC
@ RLE (pleum) OAOB OBEQOC @LE (peum) ([DAOD B OBROC
Lung sliding Qves | O Mo Lung sliding aves | O MNo
Lung point ) es O No Lung point ) es O No
Profile QAQAQEQEQAEBQC Profile QAQAQEQEFQAEQC
@ Fr. PLAPS 0 ez 0 Mo @ Lt FLAPS | O e (O Mo
Other findings [ !
JlEaw A MNormal pattemn
El : Mukiple spaced B-lines (Fmm apart)
E? : Coakescemt B-lines Zmm apart)
C : Comalidation
[ Heart

Pamsterral Long

@ EF ivisual estimation) | ¢ Deceased Q) Mommal O Hypemctive

@ Percardil effusion 0 No Q) Yes icm

Pamasterral zhan %) Baze [ i
@ Mid papilary [ !
im Apex [ i
e & M- mode WC dameter &7| [ jcm Colb peibility inde [
C dameter =2 [ dem
Cther findings
W Cther findings

[

W Conclusion and mecommendation

[

Yarar

= ER

Lung (5 67H).

Heart (£ 671) .

Upper blue point = mid claviclex 29ICS [1= ~ 2 rib] (1) .
Low blue point = mid claviclex 4« ICS [4 ~ 5 rib] (2).,
PLAPS = post axillary line x extension of low blue point.,

1

*

*

*

P

.

P



Limitation of Lung ultrasound

Lung Ultrasound interpretation

Subcutaneous emphysema
Calcification of the pleura

Large thoracic dressing

Pleural symphysis & pleurodesis
Generalized edema

Overlying lines and tubes
Obese

Over-distension of alveoli

Lung Sliding interpretation

Small Tidal Volume

Pleural adhesion

COPD

Rt. main bronchial intubation & atelectasis
HFOV




« AALE 2| : BLUE points & Quantitative Measure Points

Lower Blue Points

PLAPS (Posterior and/or Lateral, Alveolar and/or Pleural Syndrome)

> BLUE : Bedside Lung Ultrasound in Emergency ; by Lichtenstein



Ultrasonography in Acute Respiratory Failure (Modified BLUE)

Lung Sliding
Present Any Abolished
B profile A profile ASB or C profile B profile A profile
R/O Pneumonia
Check Lung Point
Airway ds or Normal
Pneumonia
EF | Equality (RV dilatation) Pericardial effusion
Enlarged LV
N v Y +/- DVT

Acute Pulmonary Edema Pericarditis > Go to another

Diastolic HF d/t Systolic CHF Cor pulmonale Cardiac tamponade finding

Chest 2008; 134:117-125 “BLUE protocol”



« AALE?| :BLUE points & Quantitative Measure Points |

Landmark

Mid- Anterior | Mid- Para-
axillary axillary clavear | sternal

Para- Mid - Anterior | Mid-
sternal | clavear |axillary axillary

jterna

apis o

right side

Comet score : overall number of the ultrasound lung comets m

m Number of ULCs Extravascular lung water

0 <5 No signs
1 5-15 Mild degree
2 15-30 Moderate degree

3 >30 Severe degree



« BAIE S| : BLUE points & Quantitative Measure Points II

Landmark

AT
LUS Score = POST
0 Normal aeration Horizontal A-lines (or no more than two B-lines)
1 Moderate loss of aeration Multiple B lines, either regularly spaced (7mm apart), or irregularly spaced and even coalescent

but only visible in a limited area of the intercostal space

2 Severe loss of aeration Multiple coalescent B-lines, in prevalent areas of the intercostal spaces and observed in one or
several intercostal spaces

3 Complete loss of aeration Lung consolidation, with or without air bronchograms



ANT ANT

15

LUS Score = POST
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