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Zasadnim zpusobem

* Jde o revolucni zmeénu meéritelnou se zavedenim elektro stimulacnich
metod v regionalni anestézii.

* Ultrazvukova asistence umoznuje monitoring provadeného bloku.

* Zobrazi fadu anatomickych struktur. Dokaze identifikovat cévy,
pleuru, svaly, parenchymatozni organy a ostatni potencionalné
rizikové struktury.

* Umozni sledovat pohyb a umisténi jehly.
* Dokaze zobrazit aplikovanou tekutinu.



Ultrazvukova asistence v regionalni anestezii
Dokumentovaneé ben E?flty De Q.Tran Regional Anesthesia and Pain medicina vol. 42 No 5. 2017

* Vede u trénovaného Iékare ke zkraceni procedury
* Vede u trénovaného lekare k rychlejsimu nastupu blokady
care ke snizeni davek lokalniho anestetika

(OB

* VVede u trénovaného

eVvVvV/

kare k nizSimu poctu vpichu

(D~

* VVede u trénovaného

e VvvV/

kare k nizSimu poctu pneumothoraxu

(OB

* VVede u trénovaného

kare k nizSimu poctu paréz branice.

M-~

* Vede u trénovaného
* Vede u trénovaného lékare k nizSimu vyskytu blokad n. reccurenc.

care ke zvyseni poctu uspesnych blokad.

M-~

* VVede u trénovaného



Ultrazvukova asistence v regionalni anestézii

Ultrasound-Guided Regional Anesthesia and Patient Safety: Update of an Evidence-Based Analysis
Neal, Joseph M. Regional Anesthesia & Pain Medicine . 41(2):195-204, March/April 2016.

Snizuje pravdépodobnost komplikaci regionalni anestézie

OhroZujici Zivot:

Celkova toxicka reakce, posSkozeni spinalnich cév, spinalni blok, PNO.

OhroZujici zdravotni stav:

Mechanické postizeni nervl. (PoSkozeni nervu hrotem jehly, tlakem aplikovaného anestetika)

Nechtené blokady

n. phrenicus, n. recurenc, kréni sympatikus.




Prinos ultrazvuku z hlediska bezpecnosti




Celkova toxicka reakce a vliv asistence UZ

Barrington MJ and Kluger R. Ultrasound guidance reduces the risk of local systemic toxicity following periferal
nerve blockade. Reg. Aneast. And Pain Med 2013 38.

* 1. obecné doslo ke snizeni davky aplikovaného anestetika.
* 2. moznost vizualizace cév

* 3. vizualizace hrotu jehly behem zavadeéni a aplikaci anestetika je
prevenci intravazalniho podani

* 4. vizualni kontrola Sifeni lokalniho anestetika do prostoru mimo cévu.

* 5. pri podezreni na intravasalni aplikaci (mizeni LA) - okamzité
preruseni davky.



Pneumotorax — plice je dobre UZ identifikovatelny
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Seznam a lokalizace publikovanych TSA v oblasti krku

ROSS S. 1973 1S

MEDDE R.R. 1977 1S
Barraka A 1992 IS

Gladde 1992 Pipa

Tezlaff 1994 1S

Dutton 1994 1S
Passanante A. 1996 IS
Arramidech 2002 Pipa

MN 2012 obstrik ortopeda




Poskozeni spinalnich Cév (v uz-neprokszsny

Anterior sulcal artery Anterior spinal artery
Carona Fostenor spinal
Pastarior intarior artery
Lateral cerabellar artery
column
| Vartebral
r
Anterior spinal ariery
\’ Posterolateral artery anery

Dorsal column

Source: Waxman 5G; Clcal Newroanatomy: Teenly-Séventh Edition;
o, SO0 ESMEdICHE. Com
Copyright & The McGraw-Hill Companies, Inc. All rights reserved.



Blokada n. Phrenicus

MSM

. Phrenicus g4

S

Brachial Plexus

B




Nervus recurrent

-

Cervical sympathetic

nervus

C s Ll laryngeus

. - superior
Inferior ganglion -
of vagus n.

Sternecleidomastoid
Pharyngeal n.—— f s LE.__,
Superior laryngeal n.
Internal laryngeal br.
External laryngeal br.
Inferior laryngeal br.
(recurrent laryngeal n.) -
Vagus n.-
Recurrent laryngeal n.——— nervus
laryngeus

recurrens




Blokada kréniho sympatiku

Infernal
canai perve ~__

Laryngophanmiea
symgathetc branch

Subelasvian anery



Prinos UZ asistence z hlediska techniky blokad
Modifikaci stavajicich pristupu.
Zcela nové pristupy.

Cilené zavadeéni a kontrola hrotu katetru u pokracujicich blokad.

Zvyseni mobility a zkraceni hospitalizace u cilenych blokad.



mandibularni céva, nerv a pterygoidalni ploténka — blokada

trigeminu pro operace ve tvari

- 220ct2015/10 PTERYGO2, 1 Oct 2015/ 10:0

i === T — aen e~ S L) Tapyia S S———— - e ———— T T T S e
2 = gt R 9 Sige S
16 = p—— s —iperr ——— e N - TE————
e = . Sy o o e N = i T - ————
S— T e— Ca— = e — - e e
: m— . e ===
'1-—-, —_— . S S e —_— _
= - e — =_-"-'-'_ —
h*""&—._ — e - — e — — ——
B e | — N e — = S
: i R —— i
fr— - — —_ R
16 - |z‘<::> :g — . R -
cm/s cmis - =
L = T —
—— - o

44c 4.0 cm |

Color: G:50 2D: & Color: G:50 2D: G:50

SonoSite Med SonoSite Med

DR DR: 0
HFL50xp/15-6 Nerve 2551Hz n HFL50xp/15-6 Nerve 2551Hz a’
M- 07 TIS: 05 0° M- 08 TIS: 0.6 0°




Cervikalni plexus —

blokady pro endarterectomie carotid

31 Oct 2017 / 11:37 31 Oct 2017 / 11:37
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Infraclavicularni pristup do supraclavicularniho
prostoru — zavedeni katetru pro pokracujici blok

16 Nov 2016 /12:20 . — -
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Ultrazvukovy obraz axilarniho nervu (color boppler

24 Nov 2016 / 24 Nov 2016/ 09:34
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Blok nervus axilaris
Bloky, ktere jsou bez ultrazvuku nesmirne obtizne

[ 44cm |

Color: &:50 2D: G:50

SO“OSlte Med Res DR:0
HFL50xp/15-6 Nerve 2551Hz
MIZ 0.7 TIS 0.5 0°

Ultrazvukovy obraz arterie axilarni, kosti a prilehlych svalQ, je patrny Upon m. teres minor, arterie a deltovy sval
predstavuje hlavni svalovou masu



Obraz n. medianus a arterie.
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Nove fascialni bloky hrudniku a jejich validace

citace: De Q.Tran Regional Anesthesia and Pain medicina vol. 42 No 5. 2017




Inervace predni strany hrudniku
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the brachial plexus at variable locations and take a variable course

Supraclavicular
nerves

Pectoralis

Anterior cutaneous major m.

branches
Lateral div. ..
Medial div.-

Intercosto-
brachial n.

Thoraco-
dorsal n.

Long thoracic n.
Latissimus dorsi m.

[ Lateral cutaneous br.
“..Posterior div.
“Anterior div.

Serratus
anterior m.

External
abdominal
oblique m.



PECS | a PECS Il blok — stav po aplikaci LA

25 May 2017 1 10:37
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AP block — MRI sireni tekutiny




Bloky lumbalniho plexu - dva odlisné prostory
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A B
Source: Admir Hadzic: Hadzic's Textbook of Regional
Anesthesia and Acute Pain Management, Second Edition
www, AccessAanesthesiology.com
Copyright © McGraw-Hill Education. All rights reserved.
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niho plexu - dva odlisnée fascia

/

Nni

oky lumba

B
prostory (L1-2) a (L3-5

lateral

A B

Source: Admir Hadzic: Hadzic's Textbook of Regional
Anesthesia and Acute Pain Management, Second Edition
www. AccessAnesthesiology.com

Copyright © MoGraw-Hill Education. All rights reserved,



3Intho anestetika u lumbalnich blokU

Sireni




Prilozeni sondy u bloku , errector spinae“




Jehla u n. femoralis
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Bloky predni strany stehna —

Adductor canal block, Trigonum femorale block, n. femoralis bl.

Medial

'+_Mlerlm_




Blokada vetvi n. Obturatorius




U kanylaci centralniho recisté se stava asistenci
ultrazvuku normou... RA je v ocekavani




Co naprosto zasadniho nam UZ poskytuje

Bed side vysetreni
Neinvazivni vysetreni
Opakovatelné vysetreni

Monitoring rady parametrt béhem zavadéni jehly i
béhem aplikace lokalniho anestetika



Limitace ultrazvukové asistence v RA

* Obtizna interpretace nervovych struktur ve vetsi hloubce od sondy.
* Neuplné presny odhad vzdalenosti jehly od nervové struktury.

* Obtizna interpretace intralaminarnich prostor v oblasti hrudni patere.
* Nevalidované vysledky nékterych novych fascialnich blokad.

* Nutny trénink a osvojeni novych znalosti a dovednosti.



Mista mozné aplikace
lokalniho anestetika

Mimo nerv

Epineurium

Mezi svazky, perineurium

Do nervu mezi vlakna
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TABLE 1. Learning Curve for Common Procedures in Anesthesiclogy

Median No. Procedures  Success 95%
Procedure Required for Success (n) Rate, % Confidence Interval Operators (n) Definition of Success Evidence
| Endotracheal intubation | 22 80 18-not estimable  Nurse anesthetist trainees (11), Confirmation with capnography Rujirojindakul et al*?
Data derived from 10 operators
29 80 22 notestimable  Interns in non—-Anesthesia specialties Confirmation with chest movement, Komatsu et al**
(15). Data derived from 9 operators auscultation, and capnography
95.9 Paramedic students (802) Not defined (success was self-reported Wang et al™
and, presumably, verified by the
nstructor or preceptor
80 First year Anesthesia residents (11), Confirmation with chest auscultation de Oliveira Filho**
Data derived from 4 operators and capnometry after a single
laryngoscopy
90 First year Anesthesia residents (7) Detection of end-tidal CO, Kopacz et al*t
47* 90 Respiratory therapy, paramedic Not defined Mulcaster et al*’
or medical students (20)
90 0.80-0.99 First year Anesthesia residents (11) Adequate technical performance Konrad et al**
Arterial line insertion 84 0.60-1.0 First year Anesthesia residents (11) Adequate technical performance Konrad et al**
Intrathecal blocks 83 First year Anesthesia residents (11). Adequate surgical anesthesia de Oliveira Filho™
Data derived from 7 operators (no need for opioid supplementation
or general anesthesia)
90 First year Anesthesia residents (7) CSF return Kopacz et al*®
90 0.75-1.0 First year Anesthesia residents (11) Adequate technical performance Konrad et al*®
I Lumbar epidural blocks I 21.4 85 First year Anesthesia residents (11). Adequate surgical anesthesia de Oliveira Filho*
Data derived from 4 operators (no need for opioid supplementation
or general anesthesia)
90 First year Anesthesia residents (11). Epidural block that provided some Naik et al**
Data derived from 10 operators analgesia and that was placed
without the assistance of a staff’
anesthesiologist
90 First year Anesthesia residents (7) Anesthetic block Kopacz et al*®
80 Novice obstetric Anesthesia trainees (81). Midwife assessment of quality Drake et al*”
Data derived from 46 operators of analgesia
90* 78 0.71-0.85 First year Anesthesia residents (11) Adequate technical performance Konrad et al*®
*Mean value.

CSF indicates Cerebrospinal fluid.

kani dovednost
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Lektorsky sbor since 2010

* MUDr. David Bejsovec Usti nad Labem
* MUDr. David Dolezal Hradec Kralové
* MUDr. Dusan Mach Nové Mésto na Morave

* Doc. MUDr. Pavel Michalek, Ph.D., DESA, MSc. Praha
* MUDr. Daniel Nalos Usti nad Labem
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Podminky pro ziskani certifikatu

1, Doporuceni certifikovaného lektora
2, Absolvovani certifikacniho kursu
a. Pisemna zkouska: — test nahodné vybranych 40 otazek z 85.
podminka uspéesnosti nad 66 % spravnych odpovedi.
b. Ustni zkouska: - zkousi 2 examinatofi.
Demonstrace dvou bloku na figurantech.

Anatomie, indikace, rizika, alternativni pristupy, U7 apatamia nactqyeni
pristroje, sondy, demonstrace pristupu.




Sonoakademie ..- neziskova organizace
since 2015

* Cil : Propagace a vyuka ultrazvukové asistence v regionalni anestézii.

* Pravidelné jednodenni kurzy: Bulovka, Hradec Kralové.
* Cadaver workshopy Ostrava

* Certifikaéni kurzy Velké Zernoseky, Ostrava

* Distribuovany workshop na kongresech.

* Specializované kurzy na pracovistich dle prani.
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Porada Lékarska fakulta Ostravské university,
KAPIM Usti nad Labem a Sonoakademie z.u

www. Sonoakademie.cz
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Zaver:  prinos UZ pro RA

* Vizualisace nervu, fascialniho prostoru, okolnich struktur.
* Vizualizace jehly a jejiho hrotu,
* Vizualizace aplikovaného roztoku.

* Optimalizace rozsahu blokady — minimalizace svalové slabosti,
zlepseni pooperacni mobility, urychleni rehabilitace.

* Ultrazvukova asistence umoznila vznik novych pristupu a originalnich
blokdu.

* RozsSireni spektra pooperacni analgezie.



Dékuji za pozornost
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