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Intraneuralni podani???

O

Doporuéeni UGRA- tvar a objem nervu by se pri
podavani LA nemél meénit

Neurostimulaéni prah nad 0,5 mA nevylucéuje
intraneuralni podani, stimulace pri 0,2 mA zpravidla
znamena intraneuralni podani

Ani nepritomnost parestezii nevylucuje intraneuralni
podani




Ujasnéni pojmu
Subepineuralni= interfascikularni vs. subperineuralni=intrafascikularni

Epineurium

> AUC
P oo ®
Fasciculus
Perineurium
Endoneurium
Spinal nerve
Axon

Blood vessels




New trends in regional anesthesia

for shoulder surgery: Avoiding
devastating complications

O

ANDRE P.BOEZAART, PATRICK TIGHE

INTERNATIONAL JOURNAL OF
SHOULDER SURGERY 2010
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Brachial Plexus Roots
Brachial Plexus Trunks
Brachial plexus Divisions
Brachial Plexus Cords
Peripheral Nerves

Middle Scalene Muscle
Posterior Scalene muscle
Dura Mater

Mainly Sensory Nerve Axons

. Mainly Motor Nerve Axons
. Interstitial (extracellular) fluid/

Cerabrospinal fluid
Spinal Cord

Sensory Dorsal Root
Motor Ventral Root




Brachial Plexus Roots

Brachial Plexus Trunks

Brachial Plexus Divisions

Brachial Plexus Cords

Peripheral Nerves

Anterior Scalene Muscle

Middle Scalene Muscle

Posterior Scalene muscle

. Interstitial (extracellular) fluid and endoneurium
10. Epineurium

11. Septae (formed by dura moving into the trunk)
12. Sensory, Molor, and Autonomic Nerve Axons
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Brachial Plexus Roots
Brachial Plexus Trunks
Brachial Plexus Divisions
Brachial Plexus Cords
Penpheral Nerves

Anterior Scalene Muscle
Middle Scalene Muscle
Posterior Scalene muscle
Interstitial (extracellular) fluid
and endoneurium

10. Fascicle

11. Epineurium
12. Penneurium
13. Nodes of Ranvier
14. Myelin

15. Schwann cell
16. Efferent axon
17. Afferent axon
18. A fiber

19. Ay fiber

20. Ap fiber

21. C fiber




Quantitative Architecture of the Brachial

Plexus and Surrounding Compartments, and
Their Possible Significance for Plexus Blocks

O

NIZAR MOAYERI, PAUL E. BIGELEISEN, GERBRAND J.
GROEN

ANESTHESIOLOGY 2008




Metoda

N 4 kadaveru

Kryomikrotomové rezy, kolmeé na dlouhou osu BP v
interskalenické, supraklavikularni,
midinfraklavikularni a subkorakoidealni oblasti

Méreni celkové intraepineuralni plochy, neuralni
(interfascikularni) plochy a plochy podpiirné
pojivove tkane v BP
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Correlation between Ultrasound Imaging,

Cross-Sectional Anatomy and Histology of
the Brachial Plexus: a Review

O

GEERT-JAN VAN GEFFEN, NIZAR MOAYERI,
JORGEN BRUHN, GERT-JAN SCHEFFER, VINCENT
W. CHAN, GERBRAND J. GROEN

REGIONAL ANESTHESIA PAIN
MEDICINE 2009




Brachialni plexus interskalenicky a supraklavikularnée
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Extraneural vs. Intraneural Stimulation

Thresholds during Ultrasound-guided
Supraclavicular Block

O

PAUL E. BIGELEISEN, NIZAR MOAYERI, GERBRAND J.
GROEN

ANESTHESIOLOGY 2009




Metoda

O

N 55, UGRA, natocen zaznam, pozice jehly
hodnocena nasledne vice experty

Snaha vyvolat motorickou odpovéd nejpovrchné;ji
uloZené casti BP pri intra a extraneuralnim uloZeni
jehly

Intraneuralné 5ml smesi (bupivacaine 2.5 mg/ml, lidocaine

10 mg/ml a adrenalin 3 mcg/ml)+ 20 ml smeési k hlubsim
castem BP

6 mesicni follow-up pro neurologické komplikace
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Vysledky

O

N31 splnilo vSechny kritéria dle expertt

minimalni stimulaéni prah extraneuralne 0.60 +
0.37 mA (0.40, 1.0)

Intraneuralneé 0.30 + 0.19 mA (0.20, 0.40)

Stimulacni prah 0,2 mA nebyl pozorovan u
zadného pac. extraneuralné

Stimulac¢ni prah 0,2-0,5 mA nevylucuje
intraneuralni podani

N2 senzoricky vypadek, ale dany spiSe opera¢nim
vykonem (upraveno 3. a 5. tyden)




N. medianus-dist.predlokti




An Ultrasonographic Assessment of Nerve
Stimulation-Guided Median Nerve Block at the

Elbow: A Local Anesthetic Spread, Nerve Size, and
Clinical Efficacy Study

O

ERIC DUFOUR, ALEXANDRE CYMERMAN, GE"RARD
NOURRY, NICOLAS BALLAND, CHRISTIAN COUTURIER,
NGAI LIU, JEAN-FRANC, OIS DREYFUS,

AND MARC FISCHLER,
ANESTHESIA & ANALGESIA 20009




Metoda

O

N 100, stimulacni technikou

<0.5 mA (2 Hz, 0.1 ms), 6 mL lidocaine 1.5% s
adrenalinem 1:200,000

US pred a po aplikaci
Hodnocena plocha nervu a Sireni LA kolem nervu

Intraneuralni podani- zvétSeni plochy nervu o min
75%

Uspesnost- senze ve 3 oblastech
Neurologické zhodnoceni po 3 dnech a 1 mésici




Vysledky
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Vysledky

Proportion of 100 -

successful
anesthesia - Group Sw+Cd+
(%) |
Group Sw-Cd+
w —
[ Group Sw+Cd-
40 » |
T ® Group Sw-Cd-
2 1 5 |
|
5
0 —_ 4 T : : :
0 5 10 15 20 25 30
minutes




Vysledky

O

Intraneuralni podani- ,,otok® nervu nad 75% n 43

,Otok“nervu + cirkumferentni Sireni LA n 37-
uspesnost 86%

Pouze cirkumferentni Sireni LA n 25-Gspesnost 75%
Ani jedna znamka n 32- GspesSnost 34%

Zadné zavazné neurol. komplikace




Nerve puncture and apparent intraneural
injection during ultrasound-guided axillary

block does not invariably result in neurologic
injury.

O

PAUL E. BIGELEISEN
ANESTHESIOLOGY 2006




Metoda

O

UGRA, n 26, parestezie, ,,pop“ efekt nebo
intraneuralni umisténi jehly- kazdy nerv jednotlivé

2-3 ml smeési (2.5 mg/ml bupivacain, 10mg/ml lidocain, 3
mikrog/ml adrenalin)

Hodnoceno- nastup anestezie, ispesSnost,
neurologické deficity

Senze a motorika testovana pred provedenim bloku a
5, 20 min. po

Po 6 mésicich neurologicke vys.




cephalic /
vein

axillary nerve
artery

Needle in nerve with swelling



Vysledky

O

22 pac. nezarazeno do studie kviili abnormalnimu
predop. neurol. vys

N 21- intraneuralni podani alespon do jednoho nervu
Celkové z n 104/n 72 intraneuralni podani

Rychly nastup , 100% tspésSnost

Senze a motorika nezménéna pred a po 6 mesicich




Differences in Quantitative Architecture of Sciatic
Nerve may explain Differences in Potential

Vulnerability to Nerve Injury, Onset Time and
Minimum Effective Anesthetic Volume

O

NIZAR MOAYERI & GERBRAND J. GROEN

ANESTHESIOLOGY 2009




Metoda

N 5 kadaveru (82-98let)

Kryomikrotomové rezy, kolmé na dlouhou osu SN
midglutealni,subglutealni, midfemoralni a
poplitealni

Méreni celkové intraepineuralni plochy, neuralni
(interfascikularni) plochy a plochy podpiirné
pojivové tkane v SN







midgluteal




Vysledky a zavéry
O
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Midghteal Subgluteal Midfemoral Popliteal Midgldeal Subgluteal Midfermoral Popiteal

Vétsi podil podptirné tkané v distalni oblasti
vysvétluje pomalejsi nastup blokady a vétsi min.
mnozstvi LA nutného k blokadé v poplitealni oblasti-
vetsi bezpecnost pri intraneuralnim podani ?
]




Ultrasound Imaging, Cross-sectional

Anatomyand Histology of the Sciatic
Nerve: a Correlative Review

O

NIZAR MOAYERI, GEERT-JAN VAN GEFFEN, JORGEN
BRUHN,

GERBRAND J. GROEN




SN infrapiriformé a infraglutealné

gorsal
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SN midfemoralné a poplitealné




Blok n. ischiadicus— poplitealni oblast




Blok n. ischiadicus— poplitealni oblast




Intraneural injection during nerve

stimulator-guided sciatic nerve
block at the popliteal fossa

O

X. SALA BLANCH, A. M. LO'PEZ, J. CARAZO, A. HADZIC,
A. CARRERA, J. POME’'S AND J. VALLS-SOLE~

BRITISH JOURNAL OF ANAESTHESIA
20009




Metoda

O

Blokada neurostimulac¢ni technikou, <o0.5mA (2 Hz,
0.1 ms), 40ml 1.2% mepivacainu

N 42, halux valgus

Zmereni plochy nervu pred a po punkci

Intraneuralni aplikace- zvétSeni plochy nervu o 15%+
otok nervu nebo distalni/proximalni Sireni
subepineuralné

Klinické neurologické zhodnoceni za 24h a po tydnu
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Vysledky

O

ZvétSeni plochy nervu nad 15% n32 (76%)

Otok nervu s fascikularni separaci n37 (88%)
Kriteria intraneuralni aplikace splnilo n28 (66%)
Nebyla zaznamenana neurologicka komplikace




Intraneural Injection with Low-Current

Stimulation During
Popliteal Sciatic Nerve Block

O

CHRISTOPHER ROBARDS, ADMIR HADZIC,
LAKSHMANASAMY SOMASUNDARAM, TAKASHIGE
IWATA, JEFF GADSDEN, DAQUAN XU, XAVIER SALA-
BLANCH

ANESTHESIA & ANALGESIA 20009




Metoda

O
N 24

Kombinovana US/NS technika

Endpoint- stimulace pri 0,2-0,5mA nebo zrejmé
intraneuralni umisténi jehly dle US

Podani 30-40ml pri tlaku injekce <20 psi

Intraneuralni podani-otok nebo
kompartmentalizace nervu uvnitr epineuria

Neurologické hodnoceni po 24 + 48 h
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Sciatic nerve

7

Sciatic nerve




Vysledky

O

N 20 (83%) vyvolani motorické odpovedi teprve po
proniknuti intraneuralne

N 4 (17%) nevyvolani motorické odpovedi pri
intraneuralni pozici ani pri 1,5mA

N 5 (21%) tlak pri podani >20 psi, otoceni nebo
povytazeni jehly s poklesem <15 psi
Uspésnost 100%

ZAdné neurologické komplikace




Intraneural Injection of Local

Anesthetics and Nerve Injury. A
Systematic Review

O

NIZAR MOAYERI, WALID MOUDROUS, MARTINA S.
FRIJLINK,
ALAIN BORGEAT, GERBRAND J. GROEN




Metoda

O

4 humalni + 6 animalnich studii

US pouzit k overeni intraneuralniho podani

Riziko vzniku prechodnych (pod 3 tydny) neurologickych
komplikaci méné nez 4%

Animalni 368 intraneuralnich/233 intrafascikularnich/12
s vysokym tlakem pri podani

Neurologické dysfunkce po intrafascikularnim 62.7 %
risk ratio of 62.9 (95%CI; 13.1-303.2),  oproti Zadnym
znamkam postizeni po
intraneuralnim/interfascikularnim podani

Vsechny blokady s vysokym tlakem pri podani(= 20 PSI)
spojené s neurologickym deficitem




Vysledky a zavéry

O

Intrafascikularni podani je spojeno s nervovym
poskozenim (prechodnym)

Interfascikularni podani nevede nezbytne ke
zvyseni rizika poranéni nervu

Vysoky tlak pri podani je spojen s vysokym rizikem
poranéni nervu

Intraneuralni podani velkeho objemu LA o vysoké
koncentraci muze zvysovat riziko poranéni nervu




Zaverem
O

Je zfejmé, Ze k intraneuralni/ interfascikularni
aplikaci LA dochazelo a dochazi zcela bézné a
mozna je v nekterych pripadech zadouci

PNS- neni schopna odlisit intraneuralni aplikaci

US je ze soucasnych metod pouzivanych k detekci
perifernich nervi nejspolehlivéjsi metodou k
detekci intraneuralniho podani




Zaverem
Aplikaci LA intrafascikularné je nutno predejit

US je schopen zobrazit fascikuly ohranicené
perineuriem.

Je vSak schopen predejit intrafascikularni aplikaci ?
U velkych fascikuli proximalniho BP asi ano + je




Zaverem

O

» Riziko intrafascikularni aplikace sniZzuje pouZiti jehel
s tupym tkosem + kontrola tlaku injekce pri aplikaci




