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Central Neuraxial 
Blockade

Peripheral Nerve 
Block

Both

• Peripheral nerve injury
• LAST
• Vasovagal reaction
• Hemidiaphragmatic  paresis
• Pneumothorax
• Pneumoperitoneum

COMPLICATIONS OF 
REGIONAL ANESTHESIA

• Post-dural puncture headache
• Infective complications 
• Vertebral canal haematoma
• Spinal cord injury
• Transient neurological neuropathy
• Adesive  arachnoiditis
• High spinal block
• Total spinal block

• Hypotension
• Bradycardia
• Nausea
• Vomiting
• Failure block
• Wrong site block

https://doi.org/10.1016/j.mpaic.2021.11.007

https://doi.org/10.1016/j.mpaic.2021.11.007.(https:/www.sciencedirect.com/science/article/pii/S1472029921003167)


B.Atterton, G.Crowe, EML. Moran
FASCIAL PLANE BLOCK- CON

Regional Anesthesia & Pain Medicine (2023) 
10.1136/rapm-2023 -ESRA.687 

Antonio Coviello, Ludovica Golino, Alfredo Maresca, Maria 
Vargas, Giuseppe Servillo

Erector spinae plane block in laparoscopic 
nephrectomy as a cause of involuntary 
hemodynamic instability: A case report 

DOI: 10.1002/ccr3.4026 Clinical case reports (2021) 

Intramuscular and 
retroperitoneal 

haematomas Liver and Bowel 
injuries

Peritonitis

Pneumothorax



COMPLICATIONS OF 
REGIONAL ANESTHESIA

Alasdair Taylor, Calum RK Grant 

Anaesthesia & Intensive Care Medicine (2022)
10.1016/j.mpaic.2021.11.007

Complications of regional anaesthesia  can be 
divided into those specific to central neuraxial 

blockade , those specific to peripheral nerve 
blockade , and those that pertain to both. 



CENTRAL NEURAXIAL 
BLOCKADE

PERIPHERAL NERVE 
BLOCK
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PRESSURE

HYGIENIC STANDARDS

Skin disinfection with chlorhexidine in 2% 
ethyl solution, disposable probe covers, and a 

no-touch technique may be sufficient to reduce 
the occurrence of technique -related infection

Performing peripheral blocks performed with 
infusion pressure monitoring techniques does not 

reduce the occurrence of neurological complications 
in the adult patient 
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DUAL GUIDANCE

USE OF ULTRASOUND

Administration by “dual guidance” vs exclusive  
ENS use in peripheral nerve blocks with motor 

component is suggested because it reduces the risk 
of occurrence of serious neurological and/or nerve -

related complications

In adult patients, the use of ultrasound guidance for 
peripheral nerve block administration is suggested 
because it ensures the safety of the procedure in the 

patient, reducing the risk of complications.



10.1016/j.bjan.2020.02.005

SBA 2020: Regional anesthesia 
safety recommendations update
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Brazilian  J ou rn a l of An esth esiology (2020) 

Azi LMTA, Fon seca  NM, Lin a rd LG (System atic Review )

DISINFECTION 
RECOMMENDATIONS

A m eticu lou s tech n iqu e is  r ecom m en ded wh en  0 .5% 
ch lorh exidin e in  70% a lcoh ol is  u sed for  skin  

an tisepsis . 

Ster ile gel an d s ter ile tr a sdu cer  cover  a r e r equ ir ed. 
Idea lly, a  telescopic cover  sh ou ld be u sed an d 

secu red in  place by s ter ile ru bber  ban d.

CHLORHEXIDINE 0.5%

ULTRASOUND PROBE



Meta -an a lysis  gives  an  
in ciden ce of 9% of 

tr an sien t  n eu rologica l 
sym ptom s la s t in g u p to 28 

days  postopera tively, 
r ega rdless  of wh eth er  

u ltr a sou n d or  electr ica l 
s t im u la tion  was u sed. 

Th e r a te of lon g-
term  n erve in ju ry 

is  2-4 per  10 ,000  for  
both  u ltr a sou n d 

an d electr ica l 
s t im u la tion  gu ided 

blocks  

Ultr a sou n d-gu ided 
tech n iqu es  m ay be 

a ssocia ted w ith  m ore 
n eedle m an ipu la t ion , 
poten tia lly in creasin g 

th e r isk  of dir ect  n eedle-
to-n erve tr au m a  

PERIPHERAL NERVE INJURY

Alasdair Taylor, Calum RK Grant 
COMPLICATIONS OF 

REGIONAL ANESTHESIA
10 .1016/j.m pa ic.2021.11.007

Th e vast  m a jor ity of per iph era l 
n erve in ju r ies  a r e tr an sien t . A 
r an ge of in ciden ces  a re qu oted 

in  th e liter a tu re, from  0  to 
2.2% a t  3 m on th s , 0 -0 .8% a t  6 
m on th s , fa llin g to 0e0 .2% a t  12 

m on th s  

An aesth es ia  & In ten sive Care Medicin e (2022)



Seddon
Sunderland 

Type
Severity Pathopysiology Prognosis

Recovery 
Time

Neuroapraxia 1 Mild
Focal demyelination with intact 
axon;. slow conduction 

Good
Weeks to 

month

Axonotmesis
2
3
4

Moderate

2. Axonal interruption; conservation 
of endoneurium, perineurium, and 
epineurium; no conduction 
3. Type 2,  endoneurium disruption
4. Type 2, endoneurium and 
perineurium disruption

Fair
Variable

Neurotmesis 5 Severe Completely severed Poor Variable

NERVE INJURY IN 
REGIONAL ANESTHESIA

Ben Carey, Michael Barrington

(2022)
https://resources.wfsahq.org/atotw/nerve -injury -in -regional -anaesthesia/

https://resources.wfsahq.org/atotw/nerve-injury-in-regional-anaesthesia/


6-degree injury by Mackinnon and Dello  (1988) 

Bruna Lopes, Patria Sousa et al. (Review)
Peripheral Nerve Injury Treatments and Advances: One 

Health Perspective 
Int. J. Mol. Sci. 2022 

https://doi.org/10.3390/%20ijms23020918

https://doi.org/10.3390/%20ijms23020918


Direct needle 
trauma Toxic injury Compressive 

injury Stretch injury Ischaemic 
injury

absence of pain and 
paraesthesia  on 
injection is not a 

reliable indicator of 
extraneural  needle 

placement. 

caused by 
subepineural  LA 

injection and neural 
exposure to high 

concentrations of LAs. 

may be caused by 
prolonged tourni - 
quet  use, by poor 

positioning in 
theatre or by a 
haematoma  

a result of 
excessive traction 

or improper 
positioning. 

can result from 
vascular injury, pre -

existing 
atherosclerosis, pre -
existing neuropathy, 

and the use of 
vasoconstrictors. 

Alasdair Taylor, Calum RK Grant 
COMPLICATIONS OF 
REGIONAL ANESTHESIA
Anaesthesia & Intensive Care Medicine (2022)
10.1016/j.mpaic.2021.11.007

Cause neuropraxia, giving a better 
prognosis as the axon is left intact. 

Axonal loss or damage and carry a 
less favourable  prognosis



No difference has been found in the 
liter a tu re between  per in eu ra l an d 
in tr aven ou s  adm in is tr a tion  of 
cor ticos teroids  for  th e tr ea tm en t of 
per iph era l n erve in ju ry

In  clin ica l pr actice a fter  block n eedle 
dir ect  tr au m a  in ju ry, loca l an es th etics  
an d cor ticos teroids  a r e u sed to r edu ce 
swellin g an d in flam m ation

NERVE INJURY IN 
REGIONAL ANESTHESIA

Ben Carey, Michael Barrington

(2022)
h ttps:/ /r esou rces .wfsah q.org/a totw /n erve-in ju ry-in -region a l-

an aesth esia /

https://resources.wfsahq.org/atotw/nerve-injury-in-regional-anaesthesia/
https://resources.wfsahq.org/atotw/nerve-injury-in-regional-anaesthesia/
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Bruna Lopes, Patria Sousa et al. (Review)
Peripheral Nerve Injury Treatments and Advances: One Health 

Perspective 
In t . J . Mol. Sci. 2022 

h ttps:/ /doi.org/10 .3390 /%20ijm s23020918
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CORTICOSTEROIDS

Th e s tu dy of Bern stein  et  a l. dem on str a ted th a t  th e 
adm in is tr a t ion  of ora l cor t icosteroids  en h an ces  th e 
m otor  an d sen sory r ecovery a fter  ia trogen ic PNI 

ERYTHROPOIETIN (EPO)

4-AMINOPYRIDINE (4 -AP) 

Im prove n erve velocity of con du ction , a llow ed a  
better  an d fa s ter  beh aviora l an d m otor  r ecovery 
an d prom otes  r em yelin a tion , in  es tablish ed m ou se 
m odel a fter  PNI.

Th e m ech an ism  of action  is  n ot w ell kn ow n  bu t it  is  
th ou gh t th a t  EPO prom otes  th e express ion  of 
m yelin  gen es , su ch  a s  MPZ an d PMP22, 
m a in ta in in g m ore m yelin a ted axon s a t  th e s ite of 
in ju ry 

Pharmacologic  and nutritional therapy 
of peripheral nerve injury
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POLY-UNSATURED ACIDS (PUFA)

A stu dy in  Wista r  r a ts , proved th a t  th e in take of n -3 
PUFAs h as  posit ive effects  on  th e r egen era tion  of a  
scia tic n erve in ju ry 

VITAMINS

FOLIC ACID, CURCUMIN, RESVERATROL
seem  to be pow er fu l n eu roprotector s

• Vitam in  B6 su pplem en ta tion  m itiga tes  sym ptom s 
of n eu ropa th y an d n u m bn ess . 

• Vitam in  B12 prom otes  axon a l r egen era tion  by 
im provin g th e r em yelin a tion  

• Vitam in  C can  prom ote SC m yelin a tion  th rou gh  
dir ect  epigen etic r egu la tion  a fter  PNI 

https://doi.org/10.3390/%20ijms23020918


PHRENIC NERVE PALSY AND REGIONAL ANESTHESIA FOR SHOULDER 
SURGERY: ANATOMICAL, PHYSIOLOGIC AND CLINICAL CONSIDERATIONS

doi: 10.1097/ALN.0000000000001668

El-Boghdadly K, Chin KJ, Chan VWS.

Anesthesiology (2017)

PHRENIC NERVE PALSY: 
epidemiology

1

2

TRANSIENT

PERSISTENT

Its  in ciden ce h as  been  es t im a ted from  
case ser ies  da ta  to r an ge from  1 in  2.000  

u p to 1 in  100

Its  in ciden ce is  vir tu a lly 100% after  lan dm ark 
an d paresth esia -gu ided in ter sca len e block  
th a t  u se a  la rge-volu m e  of 20  m l or  gr ea ter



RECENT UPDATES ON INTERSCALENE BRACHIAL PLEXUS BLOCK FOR 
SHOULDER SURGERY

Ryung A Kang and Justin Sangwook Ko (Review)

Anesthesia and Pain Medicine (2023) 
doi: 

10.17085/apm.22254.

EXTRAFASCIAL VS INTRAFASCIAL INJECTION
EXTRAFASCIAL INJECTION FOR ISBPB:

Redu ce th e in ciden ce of 
h em idiaph ragm atic pa res is .

Affect  pu lm u n ary fu n ction

Providin g an a lges ia  s im ila r  to a  
con ven tion a l in tr a scia l in jection

May r edu ce th e poten tia l for  
n eu rologic in ju ry



PHRENIC NERVE PALSY AND REGIONAL ANESTHESIA FOR SHOULDER 
SURGERY: ANATOMICAL, PHYSIOLOGIC AND CLINICAL CONSIDERATIONS

ALTERNATIVE 
TECHNIQUES OF LRA

LA CONCENTRATION 
REDUCTION

CHANGE OF LA 
INJECTION SITE

CHANGE OF LA 
INJECTION METHOD

LA VOLUME 
REDUCTION

• US-guided 
extrafascial  
(periplexus ) 
injection 
performed 4 mm 
lateral to the 
brachial plexus 
sheath reduced 
drastically the 
incidence of 
diaphragmatic 
paresis

• Injecting LA 
through a 
catheter 
produces less 
dramatic change 
in diapgragmatic  
sonographic 
excursion than a 
large -volume 
bolus injection 
through a needle

• Superior 
trunk(C5 -C6 
roots)

• Suprascapular 
and axillary 
nerve block

• The incidence 
of phrenic 
nerve palsy was 
reduced from 
71% to 42% by 
halving the 
concentration 
of ropivacaine 
from 0.2% to 
0.1% 

• A volume of 5ml : 
reduces the 
incidence of 
phrenic nerve 
palsy to between 
27 and 45%,

• A volume of 10ml : 
reduces the 
incidence to as 
low as 60%.

doi: 10.1097/ALN.0000000000001668

El-Boghdadly K, Chin KJ, Chan VWS.

Anesthesiology (2017)

STRATEGIES TO REDUCE PHRENIC NERVE PALSY
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PREOPERATIVE  DIAPHRAGM ASSESSMENT

Su bcosta l view : excu r s ion s  of 1 cm w ere m easu red 
du r in g sh a llow  brea th in g, in dica tin g th a t  th e 
pa tien t’s  diaph ragm  w as fu n ction in g proper ly.

POSTOPERATIVE  DIAPHRAGM MONITORING

AVOID UNNECESSARY INTERVENTIONS

Su ch  a s  su pplem en ta l oxygen  or  m ore in vasive 
m on itor in g

POCUS: ENSURE PATIENT SAFETY
Th rou gh  con tin u ou s an d ser iou s  eva lu a tion  of 
r es idu a l diaph ragm atic block 

In  case of s ign ifican t r edu ction  in  diaph ragm atic 
excu r s ion  pa r t ia l pa ra lysis  of th e diaph ragm  is  
con firm ed

MONITORING PHRENIC NERVE PALSY WITH “POCUS” AFTER 
REGIONAL ANESTHESIA

Nysora

May 16, 2024



A. J. R. Macfarlane, M. Gitman , K. J. Bornstein, K. El -Boghdadly  and G. Weinberg
Updates in our understanding of local anaesthetic  systemic 

toxicity: a narrative review
Anaesthesia (2021)

doi:10.1111/anae.15282 

LAST: incidence
Based on  th e con gru ity of Ru bin  et  a l. an d Morwald et  a l., a  LAST ra te of 1–2 
even ts  per  1000  n erve blocks is  r eason able. 

More r ecen t da ta  an d th e adven t of n ew  tech n iqu es , su ch  as  fa scia l plan e blocks, 
su ggest  th a t  th e in ciden ce of LAST is  in creased. 

Th e fr equ en cy of LAST was grea tes t  w ith  pa raver tebra l blocks, lower  w ith  
u pper  lim b blocks an d zero w ith  lower  lim b blocks. 

In dividu a ls  wh o per form   n erve blocks gen era lly focu s on  an ta lgic blocks, like 
fa scia  plan el blocks, r a th er  th an  th ose for  u pper  an d lower  lim bs. As a  r esu lt , th e 
occu r ren ce of LAST is  m ore com m on .

https://doi.org/10.3390/%20ijms23020918


Marina Gitman, Michael Fettiplace, and 
Guy Weinberg

Local Anesthetic Systemic Toxicity



DOI: 10.12659/MSM.940399

Paweł  Radkowski , Magdalena Fadrowska -Szleper , Katarzyna Podhorodecka , 
Marcin Mieszkowski

 
Neurological Complications of Regional Anesthesia: An 

Update Review with Clinical Guidelines
Medica l Scien ce Mon itor   (2023)

The incidence of LAST has increased with the advent of fascial plane blocks, 
but often, the symptoms are not recognized because they are performed in 

addition to general anesthesia.

Neurological 
symptoms Cardiac symptoms Drug concentration

• Ton gu e t in glin g
• Headach e
• Rin gin g in  th e ea r s
• Dizzin ess
• Speech  disorder s
• Mu scle tw itch es
• Con fu sion
• Un con sciou sn ess
• Seizu re
• Com a 

• Hyper ten sion
• ECG ch an ges
• Tach ycardia
• Bradica rdia
• Myocardia l Isch em ia
• Hypoten sion
• Asystole

• Cardiac arrest

https://doi.org/10.3390/%20ijms23020918


A. J. R. Macfarlane, M. Gitman , K. J. Bornstein, K. El -Boghdadly  and G. Weinberg
Updates in our understanding of local anaesthetic systemic 

toxicity: a narrative review
Anaesthesia (2021)

doi:10.1111/anae.15282 

Suggested future directions to improve the 
management of LAST 

Domain Implementations

Education
• Tra in in g for  h ea lth ca re profess ion a ls  ca r in g for  pa tien ts  a fter  loca l an aesth etic 

adm in is tr a t ion  (e.g. PACU an d ward n u r ses) 

Systems
• Daily loca l an aesth etic system ic toxicity br ief
•  Addit ion  of loca l an aesth esia  br ief to th e WHO ch ecklis t
• Com pu ter -gen era ted dosin g th resh old r em in der s

Research
• Dose-lim itin g tech n iqu es  of loca l an aesth etic adm in is tr a t ion  
• Novel n eedle devices  to detect  in tr avascu la r  in jection  
• In tern a tion a l s tan da rdisa tion  of tr ea tm en t a lgor ith m s 

https://doi.org/10.3390/%20ijms23020918


Accidental vascular injury : 
management clinical pratice

“After an accidental vascular injury, it is 
recommended to administer perivascular adrenaline 
and cold crystalloids with vasoconstrictive purpose 

to reduce haematoma  or bleeding” 

Cold Cristalloyds

Adrenaline
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Preven tion  is  on e of th e m a in  corn er s ton es  of 
com plica tion  m an agem en t in  ALR.

Th e m ost fea r som e com plica tion  r em ain s  LAST, 
an d fa scia l plan e blocks  h ave led to an  in crease 
in  its  in ciden ce. 
Tra in in g of h ea lth  ca re provider s  is  a  cru cia l 
poin t  in  its  m an agem en t.

Per iph era l n erve in ju ry a r e very com m on  du r in g 
ALR procedu res , takin g lon ger  to h ea l bu t is  often  
a  tr an s ien t an d r ever s ible in ju ry.
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