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[1naH nekunn:

* HebosbLLOE BCTYMMEHNE O PU3NKE Y3

o Llenn Y3 nérkmnx ons aHectesnonora

* HopMasibHbIE 1 MATaASIOMNYECKUNE KAPTUHDI
o ASTTOPUTMbI ONArHOCTUKM

* HoBble NydmKaUuy No TeEME

o [ e nckartb JOMOJIHATENIbHOE ODYyYeHME
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Punsnka Y3: CKopocCTb

* CKOPOCTb 3BYyKa EE
— Kposb 1570 m/cek c= |—
— Myckynbl 1580 M/cek V PK

— [Toukn 1560 m/cek

— 2Knpoow nokpoB 1450 m/cek
— KocTtb 4080 M/cek

— Bona 1480 m/cek

— Bozgyx 330 m/cek
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Pdunsnka Y3: ConpoTmsBrieHne

° y,EI,eJ'IbHOe dKYCTUNHECKOE COMPOTUBIIEHNE

Z * Density Speed of Sound Acoustic Impedance
—C p Tissue or Material (g/em?) (m/sec) [kg/(sec-m?)] x 10°
Water 1 1480 1.48
Bosayx Blood 1.055 1575 1.66
Fat 0.95 1450 1.38
C=330Mm/cek Liver 1.06 1590 1.69
3 Kidney 1.05 1570 1.65
— Brain 1.03 1550 1.60
p_1 ’2922Kr/M Heart 1.045 1570 1.64
Muscle (along the fibers) 1.065 1575 1.68
Muscle (across the fibers) 1.065 1590 1.69
7/ =426Kr/cekK*M? Skin 1.15 1730 1.99
Eye (lens) 1.04 1650 1.72
Eye (vitreous humor) 1.01 1525 1.54
= 0.0004*10°kr/cek*m: Bone axial (longitudinal 1.9 4080 7.75
waves)

Bone axial (shear waves) 1.9 2800 5.32
Teeth (dentine) 2.2 3600 7.92
Teeth (enamel) 2.9 5500 15.95

UNIVERSITY OF WISCONSIN-MADISON

= School of Medicine
‘Mﬂealth @ and Public Health

/ Irop XYkoB. 10-1 BOUTAHCLKO-YKDAIHCbKMA CUMMIO3IYM, KuiB, 2018




Ddusnka Y3:

* /I3 BOObI B BO3OyX:

« OTparkeHve 99,59% RA /,— 7
 [lepepnaya 0,05% — 22 N Zl
* BbiBOOblI — HoOpMasibHbIX
NErkmx Ha Y3 He BUOHO! T A ZZZ
/> + 21
JWhealth O
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«J1erkmne» BoOnpocChbl aHeCcTe3nosiora:

* [ITHeBMOTOpPAKC

e [MopoTopakc
— BbInoT

e ATenekras
e [IHEBMOHUA
e OTEK Nerkoro

* HopmanbHoe
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Y3 obopynoBaHuE:

» KOHCOJIb — BbIOOP MOJSIb30BATESIS

* [1p0ObbI
— JInHenHasa 8-12 Ml

« TyacToTa = TUETKOCTb =V NPOHMKHOBEHM
* MOBEPXHOCTHOE VCCAEn0BaHME (MNeBpa)

— BbirHytaa 3-5MIl L,

» KoynHag, ontrMyM 4acT/riydrHa

— Pa3oBaga matpuua 3-5Mly
* YOOOHbIN pa3Mep, YAOB KA4YeCTBO Y3
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Y3 — «Pact» n «bnto»:

e Scanning areas

/, Trauma

KOB. 10-1 BMTOHC%%8§ Koo . R‘R?T@!ﬁﬁ%om
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HopmanbHOe NErKoe:

 [1neBpa (bl): Ckonb>xxeHne
» PeBepbepauns
— A-lines
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HopmanbHoe nerkoe: M-mode

Adult Echo
S§5-1

51Hz ¢ M3
15cm 3 .

2D
74%
C 50
P Lowy
HGen

TIS0.7 MI14

. A | .. '
'75mmis 60bpm
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HopmanbHoe nerkoe: M-mode

Adult Echo
S5-1

90Hz
6.0cm

2D I MM
48% 50%

C50

P Low
HGen

N JWHealth
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Ab / HopmanbHoe nérkoe: B-lines

AnbBeosia + prbpos
VNN XKNOKOCTb =
apTedakT b-nnHUS

Havano ot nieBpbl
[ lpepbIiBaeT A-NMHK
[1B>KeTCS COo

CKOJIbXEHNEM

— HopmasibHOE B HUXKHUX
OONAX

— VIHTEepcTrumansHoe
3abosieBaHue

— OTEK NErkunx
School of Medici
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B-lines

 [laTanornydeckme B lines: Lung Rockets

Sunnybrook Emergency 11405115 Sunnybrook Emergency
1090686 CHO 17:09:46 1090686
Abd/EDE Abd/EDE
C6-2/CH6 £ C6-2/CH6
DR70iM2{P2 4 DR70/M2/P2
G76/E1/100% - G72/E11100%
2 g MI1.2 Tis0.4 > . MI1.2 Tis0.4
RIGHT PLAPS 3 180cm  RIGHT 4 160 cm
; 14 Hz P , 14 Hz
ZS10 AT ot 2510
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» PacrnonoxeHve b-nvHui; omarHo3s

B-line pattern

DIFFUSE FOCAL

* Pulmonary edema * Pneumonia

* Pulmonary fibrosis * ARDS
* Pulmonary contusion

* +PULMONARY HEMORRHAGE
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HopmanbHOe NErKoe:

B RSB G -
T™® D 108 mm XVM CV-

* Y3 OPIOLLIMHDI e
— [lnadpparma .
— [TeveHb
— CenesHka

— «3aHaBeC»
JIErKOro

and Public Health

UNIVERSITY OF WISCONSIN-MADISON

Y ' Mﬂealth @ School of Medicine

7 Irop Xykos. 10-l BOUTAHCHKO-YKDATHCKMM CUMMMIO3] M, Kumig, 2018



HopmanbHOe NErKoe:

Adult Echo TISO4 MI1.4

[ pyaHas o .. ~

18cm

KJ1IETKA. o

C 50
P Low
HPen

— «3aHaBeC»
NIErKOro
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[IlHeBMOTOpAaKC:

2007Jun26 16:28

Abd
C15

CF
1000

T T ——d o) s

N JwHealth
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[ITHeBMOTOpPakc: Lung point™
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dDanbLWwmBbIN MHEBMOTOPAKC:

» CKOJIbXKEHWE MNEBPLI TPEDYET
BEHTUALNIO:
— OHO0DPOHXMaNbHAA HTYOaUUS
— OMdpunsema
— ['1neBpoaes

o OTcyTtcTBME Depera mops Ha M-Mode

* Lung Pulse — nynbLc go/mkeH noarse
OTCYTCTBME NHEBMOTOPAKCA
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[ITHeBMOTOpAaKc: ANroputm

Lung
Sliding | ——> No
Yes B Lines — No
1es Lung
point | Yes
v / l l
NO PNEUMOTHORAX PNEUMOTHORAX
No
Yes <«— Lung |
pulse e
From: Practical approach to lung ultrasound
_X ealth BJA Educ. 2015;16(2):39-45. School of Medicine
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[ ngpoTOopakKc:

o XX1OKOCTb — OPY>KeCTBeHHAdA Y3 cpena
o CKaHVpOBAaTb B HU3MEXALLIMX OTAES1ax
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ATenekraTtmnyeckas KapTuHa:

e JIErkoe—> «neyeHb»
(Lung hepatization)

* Y3 NPOHMNKAET
rnyoxxe

* TpagnLIMOHHbBIV
BO3BPAT 3X0

CUI'HaJ1a
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C-lines:

o KoHCcOIMaauma nerkoro = [ lTHeBMoHuSA

Sunnybrook Emergency 12116414 Sunnybrook Emergency 12116114

AVERMA 12:11:43 2320376 AVERMA 12:11:17
Abd/EDE ,

—C6-2/CH6MHz S T—— ~C6-2/CH6MHz
- DR50/M2/P2 NS - DR50/M2/P2
p -GT4E11100% R T ’ -G70/E1/100%
LEFT JANT R _ _Mi1.4 TIs0.3 RIGHT ANT| : oo ~ MI1.4 TIs0.3
X o 20.0 cm A S v ’ 20.0cm
10 Hz B _ 10 Hz
ZS1 0 e 7510
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Shred Sign:

* HepOBHbIV «CPE3» MEBPbI, aTEIEKTa3 =

|_| H e B M O H I/Ig 3054943 MBAIMEL A:)Zd(‘)'SE(SE

C6-2/CH6MHZz

DR50/M2/P2

T G70/E1/100%
Mi1.4 Tis0.3

B 10.0 cm
15 Hz

ZS1 0

Image]
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bnto: AnropnTtm

= IMHealth Lichtenstein D. BLUE-Protocol and FALLS-Protocol Two School of Medicine

Applications of Lung Ultrasound in the Critically Ill. Chest and Public Health
2015; 147(6): 1659 - 1670 UNIVERSITY OF WISCONSIN-MADISON
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Y3 a(pPEKTUBHOCTD:

YnbTpasByKkoBoe obcnegoBaHme VS Tomorpadus B KPUTUYECKN BOIbHBIX NALMEHTOB

Y3Uu YyBCTBUTENLHOCTL , % CneundunyHocTtb, %
[MapoTopakc 94 97

AnbBeonApHaA KOHCONMAALUUA 90 98
BHyTpuTKaHeBon ¢punbpos 100 100
[THEBMOTOpPAKC, KPYMHbIN 100 96

[THEBMOTOpPAKC, CKPbITbIN 79 100

Lichtenstein D. BLUE-Protocol and FALLS-Protocol Two

- ‘ Health Applications of Lung Ultrasound in the Critically Ill. Chest School of Medicine
= 2015; 147(6) 1659 1670 nd Public Health
: UNIVERSITY OF WISCONSIN-MADISON
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TepaneBT, bpocb CteTockon!

o
— [ToLwuaroBbii anropuTm - —
TepaneBToB NPU OAbILLKE ap = B
LUS views as embedded in the ICARUS protocol
/\ Iidinu
1. Upper BLUE point, left = = B
2. Upper BLUE point, left, M-mode
2. Lower BLUE point, left m = o &
4. Lower BLUE point, left, M-mode N '
5. Upper BLUE point, right
6. Upper BLUE point, right, M-mode 5 0 TR
7. Lower BLUE point, right -
8. Lower BLUE point, right, M-mode &
9. PLAPS point — left VAN
10. PLAPS point — right
11. Lung point (optional) g
12. Venous analysis (optional) 0 \

Touw H. et. al. Lung ultrasound: routine practice for ww - L
—~'Mﬂealth the next generation of internists Netherlands Journal School Of Medicine

of Medicine. 2015: 73(3) pp100-107 and Public Health
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CkKaH: 6-7 To4ek

. ' k y
anterio-me dial (low"
‘ s ‘;;Fy. Al_t .':.
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Y3 B BCMIT:

TABLE 2 | Causes of Dyspnea According to Ultrasound
Diagnosis, ED Diagnosis, and Final

2083 naupeHTa

Diagnosis
— yS 'D'I/larHOS 2411 OMI/IH Variable Ul)lf;‘;ioous?j DiagEEosis Di;:gijr:wilsis
— KnvH gnarHos3 186+72MuH :t”'y kil e
syndrome
Y3 bosiee 4yBCTBUTESIEH preumonia Loss | oot | 1088
o Pleural effusion 97 111 98
— Cep,lj,eqHOI/l HEOOCTATOYHOCTW  pericardial 45 48 44
effusion
y3 MeHee L‘IyBCTBMTeﬂeH COPD/asthma 735 782 759
Pulmonary 41 95 95
embolism
— XOS'}—I Pneumothorax 39 45 44
1 ARDS/ALI 20 7 16
— ﬂerquaﬂ 3M6OJ’II/I9| Other causes 86 86 121
Total 2,791 2,798 2,890

Zanobetti M, et. al. Point-of-Care

Ultrasonography for Evaluation of Acute
Dyspnea in the ED. CHEST 2017;

5§)é6)c11||—2|8§|<1143140<1:14/v\no3| M, Kuig, 2018
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DunHanbHbIN 9K3aMEH:

Sunnybrook Emergency 03101/15
1001584 JGODWIN 14:30:20

Z Card/General
LRI H3. 5MHZ,

_ DRB65/M3/P1

G74/E2{100%

- MI1.5 Tis0.3

14.0 cm

38 Hz

- ZS1 0

Image
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[1IpakTumka:

« Daniel Lichtenstein — MHOXXeCTBO nybiMkaumi (+
becnnaTtHo)
— Kypebl Y3W oT JlnxTeHwTenHa ($$9)
— http://www.ceurf.net/en/index.htm

» Perioperative Interactive Education (PIE) group
(becrnnaTtHo)

— http://pie.med.utoronto.ca/
— FAST and LUNG U/S, TTE, TEE. - ocHoBbI, TEOPUS

 Sonosite — 6becnnaTtHOo!
— https://ultrasound.quide/lesson/81/Introduction-to-thoracic-

UNIVERSITY OF WISCONSIN-MADISON

ultrasound
— Mopnyn |/| r|o MHOXXECTBY Y3 HaBbIKOB, TEOPVS U NaTa10rs
= School of Medicine
‘Mﬂea and Public Health
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& Perioperative Interactive Education - Point of Care Lung Ultrasound - Internet Explorer

toronto.ca/PO

Lung Ultrasound

Introduction

Pneumothorax

- Right pneumothorax

Pleural Effusion

- Left effusion

Help

Send Feedback

Depth: 12 cm

M-mode . Off Label . Off Orientation Cardiology.

=) | -

| Whole View ﬁ Slice View m
|

r
#

Linear J Convex | ased

How to Obtain Identify these Understand these Use this View
this View Structures Artifacts to Assess

» Probe is positioned in the 2nd-3rd intercostal space along the mid clavicular line.
» The probe marker is pointing towards the patient’s head.
» Probe depth is set at 6-18 cm.

Tips:
« Slide the probe up and down to visualize two ribs.
« Rotate the probe to bring the ribs as close as possible.
» Keep the probe perpendicular to the chest wall.
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[lpakTnka: Sonosite
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