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• SOME DEMOSTRATIVE VIDEOS:
– ANATOMICAL VARIATIONS 
– NERVE PATHOLOGY
– NEEDLE APPROACHES 
– INTRANEURAL VS EXTRANEURAL NEEDLE

• SAFETY ALGORITHM FO US-GUIDED NERVE BLOCK
• NERVE AUTOPROTECTION. 

– MACRO AND MICROANATOMY OF NERVES
– A COMMON SENSE “POINT OF VIEW” 
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Halsted Dissection Intraneural injection

Hirschel – Kulenkampff Percutaneous Paresthesia

Accardo-Adriani Percutaneous Multiple paresthesia

Percutaneous Nerve stimulation

Percutaneous Multiple nerve
stimulation
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History: Perineural vs intraneural
• Injection péri-nerveuse ou endo-nerveuse par voie sous-cutanée. …la recherche des 

troncs nerveux avec la pointe ou de l’aiguille est indistensable…. Un très bon indice
dans tous les cas est fourni par les paresthésies rayonnant vers la périphérie, qui 
sucèdent au contact du nerf par l’aiguille…. Celle-ci prouve certainement que
l’aiguille est en bonne place. …. Le temps qu’il fault attendre après l’injection 
dépends de la façon don’t on a atteint the nerfs. Si on met l’aiguille dans le tronc, 
l’interruption est presque instantanée. Si l’on n’a pu injecter l’anesthésique
qu’autour du nerf, cinq à vingt minutes se passent avant l’interruption.

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

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

L’anesthésie régionale. Victor Pauchet 1914

FAST BLOCK ONSET
INTRANEURAL SIGNS Transient fusiform enlargement of the nerve

Difussion both sides
Difussion along the branches





COMPLICATIONS OF REGIONAL ANESTHESIA. 
DANIEL C. MOORE. 1955.

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.

History: Perineural vs intraneural
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Safety algorithms for ultrasound-guided blocks: The next challenge.
Sala-Blanch X, Lopez AM, Vandepitte C.
Rev Esp Anestesiol Reanim. 2014.

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)

I. Morphological (US)
II. Functional (Paresthesia/NRS)
III. Mechanical (Pressure / Spread)
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Gross anatomy of nerves
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Microscopy of nerves
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Fibras B y sC (funciones autónomas): vasodilatación.
Fibras dγC (sensación dolorosa): analgesia.
Fibras Ad (sensibilidad térmica y dolorosa): analgesia.
Fibras Aa (conducción motora y propiocepción): pérdida de actividad motriz y sensibilidad táctil.

Autoprotection concept



Ectoderm:
NEURAL CREST

Mesoderm
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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)

– The anesthesiologist (Surgeron) is the 
responsible of the Block

• Safety depends of the technician 
(knowledge and Experience) 



conclusiones

1. Aguja intraneural ≠ Lesión nerviosa

2. Mecanismos de seguridad ≠ Obligatoriedad empleo

3. LESION NERVIOSA ≠ BLOQUEO INSEGURO





Xavier Sala-Blanch


