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Odlisnosti od dospelych -
organizacni

* Provadéni RA v celkové anestezii nebo hluboké sedaci'?

* Souhlas rodicu

* Souhlas operatéra?

1. Krane EJ, Dalens BJ, Murat | et al. The safety of epidurals placed during general anesthesia. Reg Anesth Pain
Med 1998; 23: 433-438.

2. Polaner, David; Taenzer, Andreas H. et al.; Asleep Versus Awake: Does It Matter? Pediatric Regional Block
Complications by Patient State: A Report From the Pediatric Regional Anesthesia Network, J..REGIONAL
ANESTHESIA AND PAIN MEDICINE; JUL-AUG 2014; 39; 4; p279-p283



Odlisnosti od dospelych -
anatomie a histologie

Nervova vlakna'?
* tenCi (dostacCuji nizSi koncentrace LA k dosazeni blokady)
* nedostateCné myelinizovana
* Ranvierovy zarezy jsou blize sebe

Pater a micha
* micha konCi u L,jako u dospélych?

Viwv s VIrv

snadnégjsi zavedeni katétru)

Osifikace patere
* dokonceni kolem 6. roku (riziko intraosealni injekce)?

Absence vazivovych sept (axillarni blokada)2®

1.Philippi-Hohne C (2012) Perioperative pain management in children. Anasth Intensivmed 53:33—44

2.J6hr M (2012) Pharmacotherapy in paediatric anaesthesia. Anasth Intensivmed 53:330-347

3. Willschke H, Bosenberg A, Marhofer P et al (2007) Epidural catheter placement in neonates: sonoanatomy and feasibility of ultrasonographic guidance in term
and preterm neonates. Reg Anesth Pain Med 32:34—-40

4 Marhofer P, Koinig H, Kapral S (2003) Kaudalanasthesie. Die Wahl der Medikamente fur die Kaudalanasthesie bei Kindern. Anaesthesist 52:55-67

5. Koscielniak-Nielsen ZJ. Multiple injections in axillary block: where and how many? Regional Anesthesia and Pain Medicine 2006; 31: 192-5.

6. Carre P, Joly A, Cluzel Field B, Wodey E, Lucas MM, Ecoffey C. Axillary block in children: single or multiple * o

injection? Pediatric Anesthesia 2000; 10:°35-9.



Odlisnosti od dospelych - fyziologie

Koagulacni Ccasy
* zraly novorozenec cca 1/3-1/2 aktivity dospéleho (vyjimkou je I, V, VIII)
* aktivita protrombinového komplexu (Il,VII,1X,X) klesa jesté po porodu
* | hodnota Quick (PT) a prodlouzeni akt. parcialni tromboplastinovy Cas
(aPTT, 50-60s)
* aktivita hlavnich inhibitort (antitrombin a protein C) je u novorozence na
1/2 dospélého, u nedonoseneho na 1/3, t,, je zkracen na 1//2

Farmakokinetika LA

Absence tonu sympatiku (neni pokles TK u centralnich blokad, < 8
|et)1,2,3,4

1. Kretz FJ, Becke K (2007) Anasthesie und Intensivmedizin bei Kindern. Physiologie des Neugeborenen, 2. Aufl. Thieme, Stuttgart
2. Dohi S, Naito H, Takahashi T. Age related changes in blood pressure and duration of motor block in spinal anesthesia.
Anesthesiology 1979; 50: 319-323.

3. Mahe" V, Ecoffey C. Spinal anesthesia with isobaric bupivacaine in infants. Anesthesiology

1988; 68: 601-603.

4. Bonnet MP, Larousse E, Asehnoune K et al. Spinal anesthesia with bupivacaine decreases cerebral blood flow in former preterm
infants. Anesth Analg 2004; 98: 1280-1283.
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Koagulace dile veku

Trombinovy Cas 16-28 s 21-25s 20-26 s

aPTT >100 s asi70s 45-65s

Faktor V 64% 70% 80-90%

Faktor VIII 50-90% 140% 170%

Antitrombin 29+3% 44+10% 60+16%

Quick 55% 55% 80% 40-100%
Protein C 30% 14-46%
Protein S 36% 12-60%

aPTT je laboratorné zavisla hodnota a musi byt posuzovana kriticky

1.Messerer B, Platzer M, Justin C, Vittinghoff M. Regionalanasthesiologische Verfaren im Kindesalter. Schmerz 2014; 28:67-81
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Farmakokinetika LA u deti

A Unbound bupivacaine BAG o
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1. Oda Y. Pharmacokinetics and systemic toxicity of local anesthetics in children,J Anesth (2016) 30:547-550
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Clin Pharmacokinat 2004; 43 (1): 17-32
REVIEW ARTICLE 0312-5963/04/0001-0017/521.00/0

@ 2004 Adis Dota Information BY. Al rights resenved.

Pharmacokinetics of Local
Anaesthetics in Infants and Children

Jean-Xavier Mazoit' and Bernard J. Dalens®
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Prehledove studie, registry

ADARPEF (1996)'

National pediatric epidural audit, UK+IR (2007)?
ADARPEF (2010)3

PRAN (2012)*

(KDAR 2019-2021:-)

Komplikace®

* vyhnutelné
 |ékové chyby, zaména strany, nechténé rozSifeni SA blokady
* pravdépodobné vyhnutelné

* nevyhnutelné

1.Giaufre” E, Dalens B, Gambert A. Epidemiology and morbidity of regional anesthesia in children: a one year prospective survey of the French
Language Society of Pediatric Anesthesiologists. Anesth Analg 1996; 83: 904-912.
2. Llewellyn N, Moriarty A (2007) The national pediatric epidural audit. Paediatr Anaesth 17:520-533

3. Polaner DM, Bosenberg A, Cravero J et al. Preliminary Data from the Pediatric Regional Anesthesia Network (PRAN): Demographics, Practice
4. Patterns and Complications [Abstract]. American Society of Anesthesiologists Annual Meeting, New Orleans, LA, 2009. */
ey of

5. Ecoffey C, Lacroit F, Giaufré E et al (2010) Epidemiology and morbidity of regional anesthesia in children: a follow-up one-year prospective s
the French-Language Society of Paediatric Anaesthesiologists (ADARPEF). Paediatr Anaesth 20:1061-1069



PEDIATRIC ANESTHESIA

Secrron Epiror

Paul R, Hickey

Epidemiology and Morbidity of Regional Anesthesia in
Children: A One-Year Prospective Survey of the French-

Language Society of Pediatric Anesthesiologists

Elisabeth Giaufré, Mp* Bernard Dalens, MDt, and Anne Gombert, MDj

*Service de Chirurgie Pédiatrique, Fondation-Hépital Saint-loseph. Marseille, France, tPavillon Gosselin, Hotel-Dieu,
Clermont-Ferrand, France, and jDépartement d'Informatique Médicale, Hopital de la Conception, Marseille, France

* 85 412 zakroku, z toho 61 003 celkovych anestezii v obdobi 1993 -
1994

* 24 409 regionalnich blokad, z toho:
* >60% centralnich blokad (predevsim kaudalni blokady)
* 38% periferni nervové blokady

* 89% RA provedeno v CA
* celkovy pocet komplikaci RA 0,9-1,5%o0 (25 pfipadu u 24 pacientl)

¢ o



Pediatric Anesthesia 2007 17: 520-533 doi:10.1111/}.1460-9592.2007.02230.x

The National Pediatric Epidural Audit

N. LLEWELLYN, rnN, rRscN, BA®* AND A. MORIARTY rFrcat

*Acute Pain Service and +Department of Anaesthesia, Birmmgham Cluldren’s Hospital NHS
Trust, Birmingham, UK

* 10 633 epiduralnich anestezii v obdobi 2001 — 2005
* 56 komplikaci spojeno s epiduralni analgezii (nizka zavaznost)
* 5 zavaznych komplikaci

2 epiduralni abscesy

* 1 pfipad meningismu

1 pfipad PDPH s nutnosti krevni zaplaty

* 1 Iékova chyba s rozvojem syndromu kaudy

1 dité s pretrvavajicim deficitem po 12 mésicich



Pediatric Anesthesia

Pediatric Anesthesia 2010 20: 1061-1069 doi:10.1111 /. 1460-9592.2010.03448.x

Epidemiology and morbidity of regional anesthesia
in children: a follow-up one-year prospective
survey of the French-Language Society of
Paediatric Anaesthesiologists (ADARPEF)

CLAUDE ECOFFEY wmp*, FREDERIC LACROIX mpt,
ELISABETH GIAUFRE mpf, GILLES ORLIAGUET MDS§,
PHILIPPE COURREGES MpYAND ASSOCIATION DES
ANESTHESISTES REANIMATEURS PEDIATRIQUES
D'EXPRESSION FRANCAISE (ADARPEF)

* v obdobi 2005 — 2006 provedeno 104 612 CA
* 29 870 regionalnich blokad

* 34% centralnich blokad

* 66% perifernich blokad

* 29% na koncCetinach, 71% na trupu a tvafi
* 41 komplikaci u 40 pacientu
* celkovy pocet komplikaci 0,12%,
* 6x vice komplikaci u centralnich blokad ne u perifernich W o



Section Editor: Peter J. Davis

Pediatric Regional Anesthesia Network (PRAN):
A Multi-Institutional Study of the Use and Incidence

of Complications of Pediatric Regional Anesthesia
David M. Polaner, MD, FAAR* Andreas H. Taenzer, MD, MS, FAAR¥§ Benjamin J. Walker, MD, ||

Adrian Bosenberg, MB, ChB, FFA,|| Elliot J. Krane, MD,fl# Santhanam Suresh, MD,**
Christine Wolf, MBS, ¥ and Lynn D. Martin, MD, MBA, FAAR FCCM||§§

* 14 917 blokad u 13 725 pacientu v obdobi 2007-2010
* 33% komplikaci bylo spojeno s katétry
* nejCastéjSi blokada - kaudalni blok (40%)

* periferni blokady na 2. misté (35%)
» pouziti UZ (HKK 83% a DKK 69%)

* 95% blokad zavedeno v CA



Komplikace spojeneé s katetry

* NejCastéji mechanické problémy zpusobené
* nechténym vytazenim
* dislokaci
* okluzi
* obtékanim
* infek€éni komplikace
* Casto lokalni — 0,3-11%
* zavazné (meningitis, absces) jsou vzacné — 0,02%
* velky narust Cetnosti od 3. dne

Llewellyn N, Moriarty A (2007) The national pediatric epidural audit. Paediatr Anaesth 17:520-533
Polaner DM, Taenzer AH, Walker BJ et al (2012) Pediatric Regional Anesthesia Network (PRAN): a multi-institutional study of the use and incidence of

complications of pediatric regional anesthesia. Anesth Analg 115:1353-1364
Sethna NF, Clendenin D, Athiraman U et al (2010) Incidence of epidural catheter-associated infections after continuous epidural analgesia in children.

Anesthesiology 113:224-232



Jde to i jinak?

,
—

‘LALA - long acting local anestetics SIE ﬁ’{ﬁ@% .

Multilamellar

*lipozomalni bupivakain (Exparel) Vesicle (ML) G
*adjuvancia - tetrodotoxin, neosaxitoxin

*adjuvancia — morfin, klonidin




Reglonal Anesthesia and Acute Pain Medicine

Section Editor: Richard Brull
B META-ANALYSIS

The Use of Ultrasound Guidance for Perioperative
Neuraxial and Peripheral Nerve Blocks in Children:
A Cochrane Review

Joanne Guay, MD,*t Santhanam Suresh, MD.£ and Sandra Kopp, MD§

Metodika
* déeti (< 18 let)

e chirurgicky zakrok v neuroaxialni nebo regionalni anestezii
* monoanestezie
* kombinovana anestezie (CA + RA)
* pooperacni analgezie

* pouziti ultrazvuku




Metodika

2017

» 20 studii

* 1241 pacientu
* 624 —UZ
* 617 —jiné

* vykony

cirkumcize
* umbilikalni kyla
* inquinalni kyla
* orchidopexe
* urologické vykony
* oteviena pyeloplastika
* velké bfisni vykony
* hrudni vykony
* korekce pectus excavatum

* chirurgie hornich a dolnich
koncetin

CENTRAL =45 Reference lists of retrieved Ongoing trials
MEDLINE = 62 :::E:'d do ol b nitp-/Awwa clinicaltrials gov
EMBASE = 93 hitp:/lisrctn org,
Scopus =440 Ditlp./www umin ac jplctriingdex.h
!@:fﬁm anzcir l]l'gﬂ..b‘
1aln r
Ongongtnals =7
T , . N
e —————— Different intervention = 1
z abstracts retrieved = 29 *| Withdrawn by the trialists = 1
* blokady i
* brachialni plexus y
) Retainzd = 20
* n. femoralis

n. ischiadicus
ilioinquinalis/iliohypogasticus
penilni blok

rectus sheath blok
transversus abd. plane b.
hrudni epiduralni

bederni epiduralni

kaudalni



Review 2019

e 33 studii

(%) Cochrane . 2203 déti
@ Library . niz&i Getnost selhani blokd

Cochrane Database of Systematic Reviews ° redukce bOleSti po 1 hOd

The use of ultrasound guidance for perioperative neuraxial and

peripheral nerve blocks in children (Review)

Guay J, Suresh S, Kopp S

The use of ultrasound guidance for perioperative neuraxial and peripheral nerve blocks in children.
Cochrane Database of Systematic Reviews 2019, Issue 2. Art. No.: CD011436.
DOI: 10.1002,/14651858.C0011436.pub3.



Vysledky 2019

selhani blokady, uleva od bolesti, trvani, délka provedeni

Outcomes No ultrasound guidance  Ultrasound guidance Relative effect Number of par-  Quality of the Comments
(953 CI) ticipants evidence
[studies) (GRADE])
Failed blocks Study population RD -0.16 17D SREC NMTE is & {95% CI 5 to
{~0.25 to—0.07) (22 studies) moderatel g).
271 per 1000 145 per 1000
(124 to 170) The effect was more

consistent for periph-
eral nerve block.

Pain scores at Mean pain scores at 1 hour after surgery was 0,41 standard deviation lower 982 SREC The reduction is equiv-
1 hour after {15 studies) moderatel alent
surpary® (-0.74 to -0.07). to —1.3 on the revised

Bieri FACES pain scale
(scale: 0= no pain, 10 =
miaximal pain).

Block duration  Mean block duration was 1.24 standard deviation higher 480 EHEEE Prolongation is equiv-
(0 to 1 day) {10 studies) high alent to 42 minutes.
(0.72 to 1.75).7
Time to per- Mean time to perform the procedure was 0.46 standard deviation lower 680 SEEC
form the block {9 studies) moderatel
{—1.06 to 0.13).
Humber of Mean number of needle passes was 0.63 standard deviation lower 256 SEEs Reduction is equiva-
needle passes (3 studies) very low? lent to 0.4 needle pass

{—-1.08 to —0.18). less per participant.

¢ o



Hirllnr compli-

cations

Vysledky 2019

komplikace

Major compli-

Bloody puncture RD—0.02 396 SRS
{~0.05 to 0.00) {12 studies) low?
Study population
60 per 1000 16 per 1000
B to 32)
Transient neurclogical injury RD -0.00 (-0.01 to 1230 SO0
0.01) low?
Study Intion {18 studies)
T per 1000 3 per 1000
[0.9 to 12 per 1000)
Seizure from local anaesthetic toxicity RD 0.00 [-0.01 to 1578 SBEC
0.01) ) moderate?
Study population (22 studies)
0 per 1000 0 per 1000
[0 to 5 per 1000)
Block infections without neurclogical injury RO 0.00 (—0.01 to 1238 ==
0.01) : low?
Study population {18 studies)
0 per 1000 0 per 1000
[0 to 6 per 1000)
Cardiac arrest from local anaesthetic toxicity RD 0L00 (—0.01 to 1576 SHEC
0.01) ' moderate®
Study population (22 studies)
0 per 1000 0 per 1000
(0 to 5 per 1000}
Lasting neurclogical injury RO 0.00 (-0.01 to 1250 RO
0.01) low*
Study population 119 studies)
0 per 1000 0 per 1000

¥ o



Praxe ve FDN Brno

Ortopedie
nahrada LCA

blokada n. femoralis + ischiadicus

kostni vykony na panvi a kycClich oboustranné

epiduralni blokada, kaudalni blokada

jednostranné vykony na kycli nebo stehné

fascia iliaca compartment blok (FIC)

kostni vykony na koleni

blokada n. femoralis

kostni vykony v oblasti nohy a kotniku

blokada n. ischiadicus, n. saphenus, foot block, kaudalni blokada

vykony na rameni a proximalnim humeru

blokada pl. brachialis (interskalenicky nebo supraklavikularni pristup)

vykony na predlokti
Chrurgie a traumatologie

pectus carinatum a excavatum, thorakotomie

blokady jednotlivych nervu (radialis, ulnaris, musculocutaneus)

hrudni epiduralni blokada s katetrem

velké skrotalni hernie nebo oboustranné
tfiselné kyly u novorozencl nebo kojencu

kaudalni blokada

operace v malé panvi a rozsahlé laparotomie

epiduralni nebo kaudalni blokada s katetrem

korekcni operace po zlomeninach DKK a HKK

Urologie a plasticka chirurgie

dle lokalizace

dle dohody s operatérem

LF MU a FN BRNO@ KDAR



Regionalni blokady 2021

24 %
/\g = kaudalni blokada
W epiduralni blokada
n. femoralis

2021 FIC

M n. ischiadicus

M foot block

[ mTAP



Strucny navod na sale




Doporuceni k RA

* Implementace RA do kazdodenni praxe — podpora vedeni
* Komunikace s pacientem + zakonnym zastupcem + chirurgem
* (Od centralnich blokad k perifernim

* V celkové anestezii vs. pfi védomi (v sedaci) — dle preference
pacienta

* US vzdy +/- neurostimulator
* Jehla s tupym hrotem (nizSi riziko poskozeni nerv. struktur)
* Na zacatek single-shot blokady

* Pooperacni sledovani pacientu — délky blokady, spokojenost
(pacienta + rodiCu + oSetfujiciho personalu)

* RA pod 6 mésicu? — 4x vysSi vyskyt komplikaci — NYSORA.COM



Dekuji za pozornost
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