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01-04-2019 | 19:30 - 22:00 | Sala 8

19:30 - 21:30 Dolor derivat de les complicacions neurolégiques de I'anestésia regional ( Sessio )
Moderador/a; Dr. Luis Lorente Caparros. Hospital Universitari General de Catalunya, Sant Cugat del Vallés
Revisié de las complicacions neuroldgiques en anestésia locoregicnal i dolor
Ponent: Dra. Marta Ferrandiz Mach. Hospital de la Santa Creu i Sant Pau, Barcelona

MNeuropatia post bloqueig, prevenir és millor que curar
Ponent: Dr. Xavier Sala Blanch. Hospital Clinic, Barcelona

Malposicions quirdrgiques i lesions nervioses
Ponent: Dr. Jose Antonio Fernandez Nufiez. Hospital de la Santa Creu i Sont Pau, Barcelona

Neuropatia post-blogueig:
Prevenir es millor que tractar.
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Ultrasound Guidance Speeds Execution and Improves the

Quality of Supraclavicular Block

Sta
Patrick Harris, MD, FRCSCH, Monique Ruel, BN®, Daniel Boudreault, MD, FRCPC®, and

Frangois Girard, MD, FROPC*

E. Williams, MD, PhD*, Philippe Chouinard, MD, FRCPC®, Genevieve Arcand, MD,
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i ) . The use of newer imaging techniques has been de-
Table 1. Block Success as a Function of Localization scribed as “critically important to the future” of re-
Technique gional anesthesia (20); the future of ultrasound-guided
q blocks will depend in part on whether or not the
clinical benefits associated with imaging technology
Grﬂup us Gr&up NS P wvalue justify equipment acquisition costs. The present study
. 04 shows that the theoretical advantages of ultrasound
51.11'51['31 blﬂ['k: 85 Em :J 78 E'E"?‘_Bq:’ localization translate into clinically useful benefits. We
SUPP].EITI.Eﬂfﬂﬂﬂﬂ 15 ['E'—B'D:J 23 [11—38} conclude that ultrasound-guided neurostimulator-
enaral anesthesia i [D_gj ) [2_2[]:; confirmed supraclavicular block is more rapidly per-

formed and provides a more complete block than
supraclavicular block using only anatomic landmarks
and neurostimulator confirmation.

Eficacia
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Anesthesiology 2001; 95:875-80 © 2001 American Society of Anesthesiologists, Inc. Lippincott Williams & Wilkins, Inc.

Acute and Nonacute Complications Associated with
Interscalene Block and Shoulder Surgery

A Prospective Study
Alain Borgeat, M.D.," Georgios Ekatodramis, M.D.,T Fabian Kalberer, M.D.,T Cedric Benz, M.D.§

Conclusions: Interscalene brachial plexus block performed
with a standardized technical approach, material, and drugs is
associated with an incidence of short- and severe long-term
complications of 0.4%. In case of persistent paresthesia, dyses-

The Maximum Effective Needle-to-Nerve Distance for

Ultrasound-Guided Interscalene Block
An Exploratory Study

Evic Albrecht, MD, DESA,* Kyle R. Kirkham, MD, FRCPC,* Pairick Taffé, PhD,?
Rvan KW, Endershy, MO, FRCPC,* Vincent W.S. Chan, MD, FRCPC,* Cywrus Tse, B5¢c.*
and Richard Brull, MD, FRCPC*

Seguridad
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Neurological Complications After Regional Anesthesia:
Contemporary Estimates of Risk

Brull R, McCartney CJ, Chan VW, El-Beheiry H.

METHODS: We reviewed all 32 studies published between January 1, 1995 and December
31, 2005 where the primary intent was to investigate neurclogical complications of RA.

Table 4. Aggregate Estimated Rate of Occurrence of Neuropathy After Peripheral Nerve Blockade

Estimated rate of

occurrence Lower CI Upper CI Heterogeneity
(n = 100) (n = 100) (n = 100) (Q value)
Brachial plexus blockade
ies) 234 | 1.33 5.08 00.71 P <0.01
Supraclavicular block (1 study) 0.03 0.00 0.42 NA NA
Axillary block (10 studies) 148 | 0.52 41 315.57 P <001
Midhumeral block (2 studies) 0.02 0.00 0.09 0.28 NS
Lumbar plexus blockade
Lumbar plexus block (3 studies) 0.19 0.02 1.93 6.18 P < 0.05
Femoral nerve block (4 studies) 0.34 0.04 281 57.51 P=0.01
Sacral plexus blockade
Sciatic nerve block (3 studies) 041 0.02 004 35871 P =001
Popliteal nerve block (4 studies) 0.24 0.10 0.61 0.96 NS

The estimatesd rata of occumrence was calculsted using a random effects general linear model (sea text).,
Cl = 95% conMdance Intawal; MA = not applicable; NS = nonsigniicant (nonsignificance Indicates the absance of natamganalty betwean studlas).
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Preliminary Results of the Australasian Regional
Anaesthesia Collaboration

A Prospective Audit of More Than 7000 Peripheral Nerve and Plexus Blocks
for Neurologic and Other Complications

Michael J. Barrington, MB, BS, FANZCA,* Steve A. Watts, MB, ChB, FANZCA, T
Samuel R. Gledhill, MMedStat,® Rowan D. Thomas, MB, BS, FANZCA, MPH.* Simone A. Said, PGDipEpi, *
Gabriel L. Snyder, MB, BS.* Valerie S. Tay, MB, BS, FRACEf and Konrad Jamrozik, DPhil, FAFPHM§

(Reg Anesth Fain Med 200034: 534-541)

TABLE 1. Block Type, Success Rate, and Timing of Follow-Up at Each Hospital

Hospital ISB PCB AXB UL Trunk FNB LP SCI LL Other Total | Success, % | 7-100 d/6 whk/Total Follow-Up, %
A 13 18 16 3 30 i 0 14 2 0 134 93 49728/78
B 79 7 52 5 31 8 0 27T 2 0 261 95 21/58/79
C 21 10 1 4 H 4 0 13 0 0 177 o4 16/54/70
D 31 15 12 3 270 T 0 27T 2 1 437 89 41/45/86
E 15 7 3 0 3 60 29 68 1 1 187 99 66/15/81
F 31 16 17 3 37 95 12 54 6 3 274 97 12/57/69
G 476 242 81 0 67 1061 645 565 0 61 3198 86 90090
H 207 167 1039 189 183 290 5 505 o4 30 3279 89 3161/92
| 16 17 30 4 46 101 0 12 6 10 242 96 0/46/46
Total 880 499 1251 211 711 2463 691 1285 83 106 8189 RG 5334/87

Data are presented as n (number of blocks) or percentage (%). Success was defined as block with successful puncture and injection of local
anesthetic with development of anticipated block characteristics including evidence of sensory or motor block. Six-week follow-up or 7- to 10-day
follow-up refers to patients successfully followed up at these time periods. Total percentage may not equal 100 due to munding,

ISB indicates interscalene block; PCB, periclavicular block; AXB, axillary brachial plexus block; UL, distal upper limb block; FNB, femoral nerve
or fascia iliaca block; LB posterior lumbar plexus block; SCI, sciatic nerve block; LL, distal lower limb Hock.
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Preliminary Results of the Australasian Regional
Anaesthesia Collaboration

A Prospective Audit of More Than 7000 Peripheral Nerve and Plexus Blocks
for Neurologic and Other Complications

(Reg Anesth Fain Med 200034 534-341)

MNerve Localization Technique

Complication MNerve Stimulation (n = 2507) Ultrasound (n = 5141) Other (n = 541) Total (n =8189)
Local anesthetic toxicity 1.2 (0.25-3.5) 0.8 (0.2-2.00* 1.8 (0.05-10.3) (.98 (0.42-1.9)
Unintentional vascular puncturet 13.9 (8.2-21.9) 5.1 (3.0-8.1)% 2.3 (0.06-12.8) 7.2 (5.1-10.0)

| Unintended paresthesiat 108 (59-18.1) 205 (15925 9)* 23 (0.06-12 8) 168 (134 ’?i]lh'l‘
Late neurologic deficit 0.8 (0.1-2.9) 0.2 (0.005-1.1)* 0.4 (0.08-1.1)

Long-term neurologic deficit 0.4 (0.01-2.2) 0.2 (0.05-1.1)* 0.2 (0.03-0.9)
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Anaesthesia, 2009, 64, pages 836-844 doi:10.1111/.1365-2044.2009.1

Neurological complication analysis of 1000 ultrasound
guided peripheral nerve blocks for elective orthopaedic
surgery: a prospective study*

M. J. Fredrickson' and D. H. Kilfoyle?

Concomitant Perineural Block
Block n Needle alignment NS Local anaesthetic catheter Surgery success
Interscalene 659 OOP 68% 30-40 ml lidocaine 2% / 98% RCR Stabilisation other 95%
ropivacaine 0.5%
or
30 ml ropivacaine 0.5%
Supraclavicular 32 IP 7% 25-30 ml lidocaine 2% 0 Hand /wrist 81%
(adrenaline 1200 000)
Infraclavicular 122 IP 4% 25-30 ml lidocaine 2% 4% Hand /wrist elbow 97%
(adrenaline 1.7200 000)
Femoral 99 OOP 23% 30 ml ropivacaine 0.5% 77% ACLR 97%
TKJR
arthroscopy
Sciatic 98 IP(69%) OOP (31%) 29% 20-30 ml ropivacaine 0.5%  12% Foot /ankle 87%
ACLR
TKJR
Overall 1010  IP (23%) OOP (77%) 48% 72% 95%

NS, nerve stimulation; RCR, rotator cuff repair; ACLR, anterior cruciate ligament reconstruction; TKJR, total knee joint replacement; OOP, out-

of-plane; IP, in-plane.
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Anaesthesia, 2009, 64, pages 836-844 doi:10.1111/.1365-2044.2009.1

Neurological complication analysis of 1000 ultrasound
guided peripheral nerve blocks for elective orthopaedic
surgery: a prospective study*

M. 1. Fredrickson! and D. H. Kilfavle2

_ Table 4 Neurological symptoms
Neurological according to block/surgical technique.
comphication Values are n (n%) unless stated.

Block /surgical parameter n odds ratio p-Value
Block under GA 32 (3.2%) 111 0.747
OOP needle-probe alignment 774 (77%) 1.11 0.547
Concomitant NS 478 (48%) na2 0.132
Paraesthesia during procedure 557452 (12%)* 1.69 0.029
Tourniquet time > 45 min 96 (9.6%) 0.72 0.254
Perineural catheter inserted 721 (72%) 1.11 0.567
Repeat block 45 (4.5%) 1B & 0.737

GA, general anaesthesia; OOP, out-of-plane; NS, nerve stimulation.
*452 subjects were specifically questioned for the presence or absence of paraesthesia (defined as

an-sedid shodk-lie. sersation): New all-cause neurological symptoms were reported in

56/690 blocks (8.2%, 6.3—-10.4%) at day 10, 37/1010
(3.7%, 2.7-5.0%) at 1 month and 6/1010 (0.6%, 0.27
1.3%) at 6 months (Tables 2 and 3). The lower block
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Complicaciones neurolégicas asociadas a bloqueos interescalénico
y supraclavicular guiados con ecografia en cirugia electiva de
hombro y extremidad superior. Estudio observacional prospectivo
en un hospital universitario

A. Bilbao Ares®*, A. Sabaté®, L. Porteiro®, B. Ibafiez¢, M. Koo® y A. PiP

Resultados: Fueron incluidos 121 pacientes, en los que se realizaron 96 blogueos interescaléni-
cos y 22 bloqueos supraclaviculares. Un 9,9% (IC 95% 5-15%) de los pacientes presentaron algun
sintoma neurolégico postoperatorio durante la primera semana. Mo hubo diferencias significati-
vas entre el blogueo interescalénico (9%) y el supraclavicular (14%). A los 3 meses los sintomas
se mantuvieron en 9 pacientes (7,4%), permaneciendo en 4 de ellos (3,3%) la sintomatologia al
cabo de 1,5 anos. Se realizd electromiograma en 3 de ellos, con resultado positivo para lesion
nerviosa en todos ellos.
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Tabla2 Detalle de los pacientes con sintomatologia nerviosa postoperatoria

Cirugia Blogueo Anestésico localy  Profesional Incidencias durante Sintomas Desaparicion  Electromiograma
dosis el bloqueo de sintomas
Paciente 1  Protesis invertida  Catéter Bupivacaina 0,5%  Especialista Mo Hormigueo y acorchamiento  Un ano
de hombro supraclavicular 15 ml + perfusion en el antebrazo y la mano
Paciente 2  EMO clavicula Supraclavicular Ropivacaina 0,5%  Especialista Posible difusion Pérdida total de sensibilidad > 1 afo Positivo (lesion a
{posterior) 15ml intraneural en 1-3 dedos desde la I1Q nivel de cuerda
lateral)
Paciente 3  Fx olécranon y IE (posterior) Ropivacaina 0,75% Especialista No Disminucion de la >1 ano Positivo (minima
himero 15ml sensibilidad en cara lesion en nervio
anterior de antebrazo radial)
Paciente 4 EMO clavicula IE (posterior) Mepivacaina 2% Especialista Mo Sensacion de hormigueo en  Un afio
10ml los dedos de la mano
Paciente 5  Rotura del IE (anterior) Ropivacaina Especialista Mo Sensacion de acorchamiento  Un ahio
manguito. Sutura 0,375% 20ml en la muneca
tendinosa
Paciente & Fx hombro Catéeter Ropivacaina 0,2%  Especialista Mo Sensacion de hormigueo en 5 meses
derecho. Protesis  supraclavicular 10ml+ perfusion los dedos 4° y 5° de la mano
Paciente7 Fx cabeza del Catéter Ropivacaina 0,45% Especialista Mo Sensacion de acorchamiento 2 meses
himero supraclavicular 20 ml + perfusion en cara anterior de la
muneca y dedos de la mano
Paciente 8 Luxaxion IE (posterior) Ropivacaina 0,75% Residente  No Sensacion de hormigueo en 5 meses
recidivante 15ml la punta de los dedos
Paciente 9  Osteocondroma. Catéter IE Ropivacaina 0,75% Especialista Mo Acorchamiento de la cara 2 meses
Protesis total (posterior) 16ml+7ml/h a anterior del antebrazo
0,2%
Paciente 10 Luxacion IE (anterior) Ropivacaina 0,75% Especialista Dolor a la inyeccion Acorchamiento en cara > 1 aho Pendiente
recidivante 16ml anterior
Paciente 11 Extraccién IE (posterior) Ropivacaina 0,75% Residente No Hipoestesia en mano =1 aho Positivo (lesion
protesis hombro 10ml plexo C5-C6
infectada posganglionar)
Paciente 12 Rotura del IE (posterior) Ropivacaina 0,75% Residente Dolor al inyectar el Acorchamiento en la punta  Un mes
manguito de los 15ml AL de los dedos de la mano
rotadores

AL: anestésico local; EMOD: extraccion de material de osteosintesis; IE: interescalénico; 1Q; intervencion quirlrgica; Fx: fractura.
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Complicaciones neurologicas asociadas a bloqueos interescalénico
y supraclavicular guiados con ecografia en cirugia electiva de
hombro y extremidad superior. Estudio observacional prospectivo
en un hospital universitario

A. Bilbao Ares®*, A. SabatéP®, L. Porteiro®, B. Ibanez¢, M. Koo® y A. PiP

Podemos concluir que hemos documentado una elevada
incidencia de sintomas neurologicos postoperatorios tras la
realizacion del blogueo nervioso, asi como un preocupante
porcentaje de permanencia de la sintomatologia en un 3% de
los pacientes al aio de seguimiento. No hemos hallado dife-
rencias significativas entre los 2 tipos de blogueo estudiados
y tampoco se han encontrado otros factores que parezcan
influir en el riesgo de padecerlos. Consideramos que esta
complicacion es frecuente y, debido a su relevancia, debe-
mos explicarla con detalle a nuestros pacientes al obtener
su consentimiento.
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Complications associated with 27 031 ultrasound-guided
axillary brachial plexus blocks

Eur J Anaesthesiol 2014; 31:606-610
A web-based survey of 36 French centres

Claude Ecoffey, Emmanuel Oger, Florence Marchand-Maillet, Yann Cimino, Jean-Jérome Rannou,
Hélene Beloeil, SOS French Regional Anaesthesia Hotline

RESULTS Of 27 031 blocks performed, the incidence of
systemic toxicity of local anaesthetic was very low at 1.5 per
10000, and the overall incidence of postoperative neuro-
logical symptoms was 0.37 per 10000.

CONCLUSION We have reported a large series of ultra-
sound-guided axillary brachial plexus blocks in a multicentre
study. Our results confirm the low incidence of local anaes-
thetic systemic toxicity and postoperative neurological com-
plications as previously described.

In conclusion, we report a large series of ultrasound-
guided axillary brachial plexus blocks in a mulucentre
study. The incidence of systemic toxicity of local anaes-
thetic in 27031 blocks was 1.5 per 10 000, and the overall
incidence of postoperative neurologic symptoms was 0.37
per 10000,
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e SOME DEMOSTRATIVE VIDEOS:
— ANATOMICAL VARIATIONS
— NERVE PATHOLOGY
— NEEDLE APPROACHES
— INTRANEURAL VS EXTRANEURAL NEEDLE

e SAFETY ALGORITHM FO US-GUIDED NERVE BLOCK

* NERVE AUTOPROTECTION.
— MACRO AND MICROANATOMY OF NERVES
— A COMMON SENSE “POINT OF VIEW”



Societat Catalana d'Anestesiologia, Reanimacio i
Terapeutica del Dolor



Societat Catalana d'Anestesiologia, Reanimacid i
Terapeutica del Dolor




Societat Catalana d'Anestesiologia, Reanimacio i
Terapeutica del Dolor



1 %;‘ i Societat Catalana d'Anestesiologia, Reanimacio |
AME  F 3\ ’
i Terapeéutica del Dolor

Ultrasound of the Peripheral Nerves

Kamen V. Vlassakov'** and Xavier Sala-Blanch’
! Department of Anesthesiology, Perioperative and Pain Medicine, Brigham and Women’ s Hospital, Boston, Massachusetts, USA. *Deparmment of

Anesthesiology, Harvard Medical School, Boston, Massachuserts, USA. * Universitar de Barcelona Medical School and Hospital Chhic de Barcelona,

Barcelona, Spain.

distal

FIGURE 16.10 Ulnar nerve entrapment at the level of the elbow. Normmal echostructure both proximally and distally (white ammows), and nerve
enlargement just proximal to the entrapment site (red arrow ). Surgical exposure of the nerve.
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ULTRASOUND ASSISTED PERIPHERAL NERVE BLOCKS
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ULTRASOUND ASSISTED PERIPHERAL NERVE BLOCKS
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Plexus Anesthesia. TT - Historical Considerations

Volume 1

Perivascular Techniques “Those who do not remember the past are condemned to relive it.”
of Brachial Plexus Block Samitayana

ALUN B WINNIE, M.D.

Professor wmd Cleioman of the
Dopriment of Anesthesiolusy,
Universite af Llinoms, Chicigs

Y. Considerations Concemning
Complications, Side Effects and

Untoward Sequelae
e “When there are prohlems with any regional technique. look for the cause first on the
Midical aris: proximal end of the needle.” Winuie
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1900 § Halsted Dissection Intraneural injection
1911 B Hirschel — Kulenkampff Percutaneous Paresthesia
1949 Accardo-Adriani Percutaneous Multiple paresthesia
1970 Percutaneous Nerve stimulation
1980 Percutaneous Multiple nerve
stimulation

—

2000
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History: Perineural vs intraneural

* Injection péri-nerveuse ou endo-nerveuse par voie sous-cutanee. ...l1a recherche des
troncs nerveux avec la pointe ou de I’ aiguille est indistensable.... Un trés bon indice
dans tous les cas est fourni par les paresthésies rayonnant vers la périphérie, qui
sucédent au contact du nerf par I’ aiguille.... Celle-ci prouve certainement que
I aiguille est en bonne place. .... Le temps qu’ il fault attendre apres I’ injection
dépends de la fagon don’ t on a atteint the nerfs. Si on met | aiguille dans le tronc,
I interruption est presque instantanée. Si I’ on n’ a pu injecter I’ anesthésique
qu’ autour du nerf, cing a vingt minutes se passent avant I’ interruption.

* Injection directe endo-nerveuse a ciel ouvert
* |l se produit alors un gonflement fusiforme du nerf qui, du reste, disparait

rapidement. Le liquide injecté diffuse des deux cotés, ¢’ est pourquoi une
injection endo-neurale peut agir sur les rameaux du nerf qui ont quitté le tronc a

proximité du point injecte. FAST BLOCK ONSET

Transient fusiform enlargement of the nerve INTRANEURAL SIGNS

Difussion both sides L’ anesthésie régionale. Victor Pauchet 1914
Difussion along the branches
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History: Perineural vs intraneural
ETIOLOGY:

Intraneural injections have been condemned as causing nerve damage
by pressure or by combination of this and action of the drug on the
nerve tissure. This is open to debate. My associates and I have made
what we believed to the intraneural injections into the divisions of
the brachial plexus as well as into the sciatic nerve using 10 cc. of
solution without causing nerve damage.

PROPHYLAXIS:

Although it seens questionable that intraneural injections result in
nerve lesions, it is perhaps best to avoid such injections since
satisfactory anesthesia may be obtained by injecting the
anesthetic agent in close proximity to the nerve.

COMPLICATIONS OF REGIONAL ANESTHESTA.
DANIEL C. MOORE. 1955.
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e SAFETY ALGORITHM FO US-GUIDED NERVE BLOCK

* NERVE AUTOPROTECTION.
— MACRO AND MICROANATOMY OF NERVES
— A COMMON SENSE “POINT OF VIEW”
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| SAFE PROCEDURE FOR ULTRASOUND GUIDED NERVE BLOCK |

[ NERVE identification |

Yes
v

TIP NEEDLE visible |

Yes

A 4

| No response or intensity >0.3 mA I
4

(vw §°0 ‘zH Z ‘Sasw T°0)
SYN Ylim 3|paau 2ouenpy

Patient evaluation: Paresthesia |—)| Yes and persistent |

| Opening pressure }

Low (< 15 psi)
v

N P
71 High (=15 psi) |

Turn on nerve stimulator _):
(0,1 mseg and 2 Hz) Yes (< 0.3 mA)

« | Swelling or

| Assess LA spread E

| Spread adequate I
v

Clinical evaluation of the block |

| Block adequate for surgery I
A 4

| Start Surgery |

“| maldistribution

i 31en|eAa-al pue dois

.  Morphological (US)

.  Functional (Paresthesia/NRS)

lll. Mechanical (Pressure / Spread)

1.- Adquired the knowledge

2.- Adquired the skills

3.- Identify the nerve

3b.- Identify nerve pathology

4.- Always control the needle’s tip

5.- No advance the needle directly to the nerve
6.- Evaluate the patient (paresthesia, pain, etc.)
7.- Evaluate motor response (NRS <0.3 mA)

8.- Control the pressure (>15 psi)

9.- Control LA spread (Swelling)

Safety algorithms for ultrasound-guided blocks: The next challenge.

Sala-Blanch X, Lopez AM, Vandepitte C.
Rev Esp Anestesiol Reanim. 2014.
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* NERVE AUTOPROTECTION.
— MACRO AND MICROANATOMY OF NERVES
— A COMMON SENSE “POINT OF VIEW”
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Gross anatomy of nerves
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Gross anatomy of nerves
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Gross anatomy of nerves
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Gross anatomy of nerves
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Interfascicular epineurium

EPINEURIUN
Epineurium sheath
AXxon
. NERVE
Endoneurium FASCICLE
Perineurium

Microscopy of nerves
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Microscopy of nerves
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1IpU ue nwra | Funcion Diametro (um) | Mielina | Velocidad de conduccion (m/s) | Orden de bloqueo
Ac. Motora 12-20 + 70-120 4
AB Tacto, presion 5-12 + 30-70 3
Ay Tono muscular 3-6 + 15-30 3
Ad Dolor, temperatura 2-5 + 12-20 2
B Preganglionar SNS | <3 + 3-15 1
SC Postganglionar SNS | 0,3-1,3 - 0,7-1,3 1
dyC Dolor 0,4-1,2 - 0,5-2,2 1

Fibras B y sC (funciones auténomas): vasodilatacion.

Fibras dyC (sensacion dolorosa): analgesia.

Fibras Ad (sensibilidad térmica y dolorosa): analgesia.

Fibras Aa (conduccién motora y propiocepcion): pérdida de actividad motriz y sensibilidad tactil.
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Autoprotectlon concept
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st step herve protection: connective tissue

ECtOd erm: Desarrollo del tubo neural: Etapfs
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st step nerve pProtection: connective tissue

FASCICLE:
Perineurim

Endoneuwrium

Epineurium sheath

FAGURE 16.2 Echostructure of a peripheral nerve (honeycomb). Hypoe-
choic areas correspond to fascicles or fascicular groups while hyperechoic
areas comespond to epineural tissue.
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2ne step nerve protections Fascicular plexus
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Fig. 68.6 Graphic representation of the average percentage funicular area
and the average number of funiculi based on measuremenrs ar five levels in
20 specimens of the sciatic nerve. Tibial division: Percentage funicular area
; Number of funiculi ----- . Common peroneal division: Percentage
funicular area, —— . 3 Number of funiculi, . , , .. ..
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Table 2.1 Funicular numbers. Smallest and greatest numbers of funiculi

regardless of specimen and level.
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Nerve Smallest Greatest
Median 3 37
Ulnar ¥ 1 36
Radial 1 i6
Sciatic (buttock) 43 137 -
Medial popliteal 11 93
Lateral popliteal 1 36

Table 2.2 Examples of the extent to which the numbers of funiculi may

change along individual nerves.

Medial Lateral

Median Ulnar Radial popliteal popliteal
3o 22 lio 8 1tg 20 11 10 27 115
3o 1B 1wlé 21013 16 1o 33 1wl
413 2w 17 2103 17027 §to 26
51016 it E 3o 32 2w 36 5to 20
Tto 28 £ 1o 20 5 1o 2% % w93 T2l
111035 . 12 10 36 B 1o l6 32 1ta B3 T o 36
1510 36 15 o 30 8o 20 3310 56 £ 24

the musculocuraneous nerve of the arm.

Fig. 2.2 Funicular plexus formations in a 3 cm segment of a specimen of
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Spiral Groove

Supracondylar E picondyle

Fig. 2.3‘ Sections from a specimen of ﬂlc radial nerve illustrating variations Fig. 2.2 Funicular plexus formations in a 3 cm segment of a specimen of
in the size and number of the funiculi along its length, the musculocutaneous nerve of the arm.
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 2nd step nerve protections Fascicular plexus

[Rev. Esp. Ancstesiol. Reanim. 2005, 50; 274-283) ORIGINAL

Posibilidad de lesiones nerviosas relacionadas con los bloqueos
nerviosos periféricos. Un estudio en nervio cidtico humano con
diferentes agujas

M. A Reina'?e, &, Laipoer 0 AL The Andnda®-, B Mache™

ConcrLusiongs: Las parestesias pueden desencadenarse
por compresion fascicular con lesion superficial que afec-
tara solo al epineuro y sin alteraciones futuras, o con rotu-
ra del perineuro que se asociara a una alteracion de la
barrera hemato-nerviosa. Las parestesias no son inocuas
para el nervio y su frecuencia puede disminuirse usando
técnicas de neuroestimulacion para su localizacion.
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Structural Injury to the Human Sciatic Nerve
After Intraneural Needle Insertion

Conclusions: Our findings suggest that intraneural needle insertion

may more commonly result in interfascicular rather than intrafascicular

needle placement.

(Reg Anesth Pain Med 2009;34: 201-205) An . PSSP
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ANESTHESIOLOGY

Extrafasicular and
Intraperineural, but No
Endoneural, Spread after
Deliberate Intraneural
Injections in a Cadaveric
Study

Miguel A, Relna, M.D., Ph.D., Xavier Sala-Blanch, M.D.,
Enrique Manzd, M.D., Ph.D., Olga C. Nin, M.D.,
Paul E. Bigeleizen, M.D., Ph.D., Ancré P. Boezaart, M.D., Ph.D.

ANESTHESILOGY 2079, 130:00-00

GConclusions: After deliberate intraneural injection, longitudinal and cir-

cumferential extrafascicuar spread occurred in all instances in the neural
compartments that contained adipocytes, but not in the relatively =olid endo-

reurium of the fascclkes.
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3th step herve protection: Nerve divisions
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3th step herve protection: Nerve divisions
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3st step herve (complex nerves) protections
Conective tissue of Plexular nerves

Connective Tissues Associated With

Injection Inside the Paraneural Sheath of the Sciatic Nerve Periphera| Merves

Direct Comparison Among Ultrasound Imaging, Macroscopic

Anatomy, and Histologic Analysis Carlo . Franco, MD

Henning Lykke Andersen, MD.* Safie L. dndersen, MD 1 and Jergen Tranem-Jensen, MD3 3 1 .
Regional Anesthesia ond Pain Medicing * Wolume 37, Number 4, |uly-ALgust 2012

The sciabe merve B lormed by 2 nervies: bl and common peranéil. They are mdependent nerve
structures that do md mox thear Fibers,' bl they happen 1o share a long trajectory m the ghitesl
region and posteriar thigh urtil they diverge fruemn each other in the pophiteal fossa '

FIGURE 2 The extranewral common layers of connective lissue
uuuuu oirg thee scistic nerve at midgthigh have been sectionesd
o shaw the undertying tibial and comemon peronesl renes
surrounoed by their can epineurivm. Dissection by Dr. Franco
on a presenved cadaver.
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4st step nerve protection:
Attachment to adjacent structures

Muscles, tendoms, arteries, bone, ligaments....




iﬁl-lﬂ%‘
=)
o

o5
pL -

Societat Catalana d'Anestesiologia, Reanimacid i
Terapeutica del Dolor

4st step nerve protection:
Attachment to adjacent structures

Muscles, tendoms, arteries, bone, ligaments....




1 ﬁ ; Societat Catalana d'Anestesiologia, Reanimacio i
4} Terapeutica del Dolor

— A COMMON SENSE “POINT OF VIEW”
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CONCLUSIONS and

Educational objectives:

— Nerve are organized to protect
themselves __
» Nerve autoprotection and nerve pathology

— The blockade is always an injury for
the nerve

* Needs more than the morphological
(ultrasound) point of view (functional and
physics) T !

— The anesthesiologist (Surgeron) is the f‘%_'qﬁ
responsible of the Block

» Safety depends of the technician
(knowledge and Experience)
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conclusiones

1. Aguja intraneural # Lesion nerviosa
2. Mecanismos de seguridad # Obligatoriedad empleo

3. LESION NERVIOSA # BLOQUEO INSEGURO
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Mr Humulugiﬂl follow-up, referral and investigation

Initial Patient (Questionnaire. Screen putient for mew onver of:
Numbness {paresthesia)
7= 10 days No further

«  Tingling
or +  Abnosnsl Sensation _®_ I'ullu_w-up
& weeks +  Weaksiess required

+  Pain
In operative limb, and not ativibutable to surgery, healing or frauma

Repeat phone call
within 14 days

I Evaluation by site medical co-ordinator |

Emphasis on early referraliinvestigation

| |
Muotor and'or Senso ficit Drysesthesia/AllodyniaPain
+ Meurological Referral + Pain specialist referral
+ Clinical Documentation + Clinical Documentation
+ Neurological referral, if indicated

Meurological review and documentation Keurological review and documentation

Neurological Review
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(Reg Anesth Fain Med 2009:.34: 534-541)

Referral to neurologist with expenience in peripheral neuropathy is essential,
Beview should consist of:
+ Patient History
+ Physizal Examination
+ Documentation
+ Investigations as approprisle:
= Electrophysiology (NCS, EMG)
= Imaging (CT, MRI)
= Blood tests

Preliminary Results of the Australasian Regional
Anaesthesia Collaboration
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Etiology classified by & months with complete documentation
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01-04-2019 | 19:30 - 22:00 | Sala 8

19:30 - 21:30 Dolor derivat de les complicacions neurolégiques de I'anestésia regional ( Sessio )
Moderador/a; Dr. Luis Lorente Caparros. Hospital Universitari General de Catalunya, Sant Cugat del Vallés
Revisié de las complicacions neuroldgiques en anestésia locoregicnal i dolor
Ponent: Dra. Marta Ferrandiz Mach. Hospital de la Santa Creu i Sant Pau, Barcelona

MNeuropatia post bloqueig, prevenir és millor que curar
Ponent: Dr. Xavier Sala Blanch. Hospital Clinic, Barcelona

Malposicions quirdrgiques i lesions nervioses
Ponent: Dr. Jose Antonio Fernandez Nufiez. Hospital de la Santa Creu i Sont Pau, Barcelona

Neuropatia post-blogueig:
Prevenir €s millor que tractar.
Gracies

Xavier Sala-Blanch
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