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NOi dung

e Lich s&f cuia LUS
 Vai tro cua LUS & dau va khi nao?
e Cac dau hiéu sinh ly/bénh ly ctia LUS (A-B-C-D-E)




Lich str cua LUS

Prof. Daniel Lichtenstein, MD. PhD.




SIEU AM PHOI CO KHA THI KHONG?2?

“The lung is a major hindrance to the use of ultrasound at
the thoracic level” (€1992; p1043)

“The air is importance barrier to use the ultrasound for
lung study” (e2001; p1043)

“Because ultrasound energy is rapidly dissipated in air,
Ultrasound imaging is not useful for evaluating of the lung
parenchyma”(e2005; p1454)

“Ultrasound imaging: not useful for evaluating of the
pulmonary parenchyma” (e2011; p2098)
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“Time to add a Fifth Pillar to bedside
Physical Exam-

One of the pillars of bedside clinical examination Insonation

POCUS

i oo Auscultation
Percussion

Palpation

Inspection

Vai tro cua LUS??

O tai givong bénh

Bat ké khi ndo thdm kham bénh nhan




KHAC GI NHAU?

* POCUS

* Tiép can theo van dé & tra Loi cau hoi
lam sang (problem-based multiple
organs)

* BSlam sang chi dinh, biét réo BN va thuc
hién tai givdng
e Thai gian huan luyén ngan

* Thaigian: han ché, can két qua ngay lap
tirc = pham vi gidi han va theo muc tiéu

 Chan doan, diéu tri, theo doi, thu thuat

* DIAGNOSTIC US

Khao sat tirng co quan (organ-based)

BS khac chi dinh — BS tim mach/CBHA
(khong biét BN) thuc hién tai echo-lab

Can dao tao chuyén sau, dai han

Thoi gian: khéng gidi han 2 muc tiéu
ma rong

Chan doan
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LUS tai ICU

* Thuong phoi hgp véi cac co quan khac trong chién lwuge POCUS
* Tiép can kho thd, dau nguc, shock

 Gia tri cao, bo trg dé nang tam CXR

* HO trg dat NKQ

e Siéu Am co hoanh tién lugng cai may thd

e HO6 tro tha thuat trong hoi sutrc




LUS cho chuyén nganh phoi

* Chan doéan va theo ddi diéu tri viém phoi, lao phoi

e COVID-19

* Bénh ly mang phoi

* Sinh thiét phdi/mang phoéi dudi huéng dan clia siéu &m
e Theo ddi dién tién cta ILD

* HO trg khi rira phoi




MUC DiCH CUALUS LA
TRA LO'l CAU HOI LAM SANG

Possible limitations  Inadequate training and lack ofcom petence, with potential
for false positive and false aminations

A notable limitation of lung lt nogra phy ma y b operator inexperience
Periodic training and the use of innovative techni q ncluding a tf al inte ll

gence-based algorithms for artif ct identification, can support the diagnostic
process and reduce misinterpretation of the obt d images. Finally, a poorly
cleaned ultrasound machine can be a potential source of new infections.

Hoc hoi-Hoc tap - Hoc
nanh

Ludn tao an tuong trong dau
_am nghién ct’u khoa hoc

* La cot tru tha 5 trong tham
kham lam sang
- validity, reliability

* Tich hgp v&i nhiéu ky nang va
cong cu khac
- sensitivity, specificity

* Bién luan két qua LUS nhu la
mot van dé lam sang
- physiopathology
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Hinh anh sinh ly/bénh ly ctia phoi
qua US

A/ B lines
Consolidation

Diaphragm

Effusion




NGUYEN TAC SIEU AM PHOI:
ARTIFACTS ANALYSIS

Phdi la co quan trdon lan bdi khiva nudc

Left lungpt 2

Figure 9.1 Air/Fluid Ratios and Lung Artifacts. (A) A-lines are seen in a “dry” lung, with no fluid-filled

or thickened interlobular septa. (B) B-lines appear as fluid begins to widen the interlobular septa.

(C) Consolidation pattern is seen when fluid completely fills the alveoli, displacing air. (D) Pleural effusion
with consolidation pattern from compressive atelectasis is seen with fluid accumulation in the pleural space.




ACTIFACTS IN US

Artifacts are false images or parts of images that
do not represent true anatomic structures

Reverberation Refraction (Side) Lobe Acoustic
(dQi am) (khuc xa) artifacts shadowing

(xao anh thuy) (béng am)

Mirroring Acoustic
(soi guong) enhancement

E (gia cuong am)




Pneumothorax  Normal lung surface Interstitial syndrome Lung consolidation Pleural effusion
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Pleural lines & Lung sliding
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healthy aeration of the alveoli

E=r Pneumothorax: A-lines but not lung sliding
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Absent Lung Sliding > Abnormal
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DVH:1 EHH:4 POST-P:2
1 .

—

Lung point

\Vung phoi Viing tran
binh thwong “khi

Exqi_ration , nspiration

Fig. 14.5 Pathophysiology of the lung point. The probe
is motionless. At the left, it faces the pneumothorax, on
expiration. At the right, it faces the lung itself, on inspira-
tion, which has slightly increased its volume
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Lung Ultrasound

B-lines

“The B-lines are separated from each other by an average distance of 7 mm,; this

Is the septal variant of the lung rockets, labeled septal rockets.

Lung rockets indicate interstitial syndrome.

*®[XITID

OF b-line bb-line septal ground glass Birolleau
line llne
LUNG ROCKETS

BT >2 B-lines




16 APR 2020 17:21:30
B RIS-B G — P 80% M 11
TEI D 108 mm XV/IM C1/-

PRC 8/0/i3/6 PRS 6

10

SARS-CoV-2 pneumonia




Depth (cm)

Gain (%)

Transducer

Curvilinear

Linear

Pleural Line Mid-screen

Focal position

Depth - Gain - Focus
for B-lines

Ultrasound in Med. & Biol.,
Vol. 48, No. 8, pp. 1509-1517, 2022



Consolidation

Consolidations

" , Dense lung consolidation
- - (Hepatization of the lung)

POST-P: 1
Shred sign
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Shred/Fractal sign

Consolidated Diaphragm
Subpleural il I/
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Figure 9.10 “Shred Sign.” In the far field, an
irregular jagged hyperechoic line traverses the lung
at the interface of the aerated lung (far field) and
consolidated lung (near field); this is called the

“shred sign.”



Dense/Alveolar Consolidations

Consolidated . Diaphragm
lung )

Figure 9.9 Alveolar Consolidation. A consolidation pattern is seen just above the diaphragm (left
half of image). Echogenicity of the consolidated lung is similar to that of the liver; this is described as
“hepatization” of the lung.



Diaphragm

Mirror artifact + Curtain sign

; - =
R3/Right PLAPS . L3/Left PLAPS o
Liver Diaphragm '

Diaphragm -

-~ R Kidney
Spine = 4

® (mirror artifact)

__ (mirror artifact)




Lung curtain sign

Curtain sign —
Air within the descending lung \ _
base obscures the area above Rib
the descending diaphragm as 5-
' Liver ”~
the lung desfcel.wds during Kidney
inspiration
_ 1
I Diaphragm 10-

Right v




Absence of mirror actifact and curtain sign

Dynamic air bronchograms at PLAPS point Pleural Effusion




Effusion

* Spine sign

* Jellyfish sign

* Sinusoid sign

Quad sign
Plankton sign
Hematocrit sign

_oculated Pleural Effusions
Empyema

Atelectatic *

I
Air . \

bronchograms Liver

-
-

Pleural == Claphigom

ffusi === ., »
effusion - b - »
Spine

Figure 9.14 Compressive Atelectasis. A pleural
effusion is compressing the lower lobe, causing
atelectasis with air bronchograms.




Jellyfish Sign

N

Lbocus 101 Spine Sign




Quad Sign

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




Sinusoid Sign

* [tis equivalent to an M-mode view
of the jellyfish sign

* Differentiating factor between
pleural effusion and thick pleuritis [FEEEEEEEE R RS
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Plankton Sign

Plankton Sign =
Exudative

)
Apocus 101



Hematocrit Sign

* Exudative Pleural Effusion: Hematocrit
Present plankton sign/hematocrit Sign
sign

Complex nonseptated
pleural effusion

Lunk <—Diaphragm

Pericardial \‘
stripe

e~
Apocus 101




Loculated Pleural Effusion

Pleural
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Empyema
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Take home messages

e LUS nén la mot ky nang can thiét ctia BS phoi/hé hap
« LUS giuip giai quyét cau hdi lam sang tai givong

e Hiéu dugc LUS:

* Phan tich xao anh

* Phéi la co quan tron lan gitra nuwdc va khi
* Nhin tat ca théng qua mang phoi

* Tiép can don gian, hé thong (A-B-C-D-E)
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WATCHING THE SOUND
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