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Objectives

Describe the typical causes of peripheral
nerve injury (PNI)

Describe the risk factors and preventative

measures of PNI

A 40-year-old woman presented for a left ACL
reconstruction

PMHXx: Asthma, depression/anxiety

PSHx: Endometriosis s/p hysterectomy, chronic back pain with left L5/S1
radiculopathy s/p microdiscectomy (2020), s/p breast surge

complicated with MRSA infection, implant removal (2021), developed
chronic pain in her chest.

Anesthesia & surgery: GA and femoral and sciatic blocks. No tourniquet.

POD3: Severe pain, numbness, tingling, and increased swelling of her
left leg.

PE: Decreased sensation below the knee. Motor intact.

Disclosures

None.

A surgeon’s email says...

“I' have a patient that has developed what seems to be a nerve injury
related to a nerve block. Can you please take a look and let me know
what you would recommend?”

Incidence of PNI after nerve block is RARE (1.5-4/10,000)




Mechanisms
of Nerve

Injury

* Mechanical
* Stretch

* Pressure

* Chemical

* Vascular

=>» Most injuries involve
multiple mechanisms

Reina MA, Atras of Functional Anatomy for

Regional Anesthesia and Pain Medicine
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For nerve regeneration, endoneurium needs to be intact.
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Pre-existing neuropathies
Peripheral vascular disease
Risk Factors: .
Patient Smoking
Characteristics
Hypertension
Obesity
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jum: external connective tissue that binds fascicular bundles
Binds each fascicle

rium: connective tissue surrounds individual axons

perative Neurologic Injury is M ul
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positioning, tourniquet injury

Post-operatively
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Postsurgical Inflammatory
Neuropathy

* Immune mediated response to
surgery.

* Symptoms outside of the expected
surgery, intense pain, weakness.

* Within 30 days of surgery.

« Dx: Nerve biopsy.

* Tx: Steroids, IVIG.

Staff NP et al. Brain 2010.133;2866-2880
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Prevention:
Does Regional Anesthesia Technique Matter?
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No Difference Non-Specific

Prevention: Do NOT
do this...

1. Intraneural injection

Needle should not go inside of endoneurium or
perineurium, or even epineurium.

2. Do not use long bevel needle

3. Do not inject if you encounter high
pressure
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Assessment/Diagnosis

* Electrophysiological studies:
electromyography (EMG) and nerve
conduction studies (NCS) can help
determine the site, severity, and
chronicity of the injury and monitor
for nerve recovery.

* MR neurogram: can indicate the site
and severity of the injury (lower
sensitivity for milder forms of nerve
injury (neuropraxia). o

* Ultrasound: looks for hypoechoic, AneSthetIC
nerve swelling, neural interruptions
and compressions.
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Prevention - Do NOT do this...

« Interscalene block: avoid intraplexus injection, do not pierce
long thoracic nerve, dorsal scapular, and phrenic nerve.
Always confirm the location of vessels with color doppler.
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Timing of Electrophysiology
Studies

* <2 weeks: NCS may be useful if there is a question about
whether early surgical nerve repair is necessary

« >3 weeks: Waiting at least 3 weeks will allow the site of the
pathophysiology to be localized according to the pattern of
EMG denervation.

Management

Assess urgency

New onset of neurologic deficits, block lasting longer than anticipated.
Severe pain, motor function affected, symptoms progressively worse

!

Consultation

« Peripheral nerve expert: surgeon (e.g., neuro, ortho, plastic) and
neurologist.

« Chronic pain physician
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Case continuation
Postoperative Course

« 3 weeks later: persistent pain and %aresthesia.
Developed absent L ankle reflex and EHL
weakness.

Meds (gabapentin, ibuprofen,
hydrocodone/acetammophen nortriptyline,
tramadol) and PT/OT

« EMG/NCS: subacute, axonotmetic left sciatic
mononeuropathy.

+ MR neurogram: increased T2 signal involving
the sciatic nerve at the mid to distal thigh and
extending to the tibial and common peroneal
nerves. Irregular caliber of the tibial nerve was
noted at the mid-calf, accompanied by

These
findings were concerning for perioperative
Compresswe nerve injury.
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'R A U K PERIPHERAL NERVE BLOCK FOLLOW UP
AND INITIAL MANAGEMENT OF POSTOPERATIVE
UNEXPECTED/PERSISTENT NEUROLOGICAL DYSFUNCTION

Review within 48h of PNB
YES Is neurological dysfunction suspected?  NO

Is pain well controlled?
YES NO

Continue with Review analgesia plan
analgesia  Consider multi analgesia

Review history and examination of
any pre-existing neurological symptoms

Are pre-op and post-op deficits

R NEW ONSET neurological deficits If neuropathic pain
paraesthesia (numbnesstinging), weakness, unexplained excessive pain ERa
was pre-existing OR pre pi

limited to the distribution
of a particular nerve

Effect of the block lasting LONGER than expected
(>48n after single injection)
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1s affected
and/or symptoms progressive ———{ NON-URGENT LESTON
and/or the i No

Is the distribution consistent
YES with PNB performed? NO YES with PNB performed? NGO

Is the distribution consistent

Likely surgery related lesion

Likely block related lesion
Consider: m Positional pressure related nerve

onofnerve ima o compression from . Ty Tanans (o ieners
(eg:haematoma) P he surgical site or by

S PonSreomente asitoEs prolonged/excessive tourniquet

Seek URGENT HELP Reassure patient

) et T e T
= % ooy Protect the limb ——> Consider sling or splint and advise care

IMMEDIATE / URGENT for numb areas to prevent pressure sore
Surgical decompression may be required

ty pprop:
Consider URGENT ultrasound/MRI o nia +/- RPS)
Review in 2-4 weeks ——> If persisting deficit:

Consider neurophysiology studies and image test

(Nerve conduction studies, electromyography, MRI)

Refer for local neurology consultation or nerve injury specialist
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CRPS 6 weeks: Decompression
Typez Surgery

EHL signal to electrical stimulation that
recovered during surgery

Meds) .
gabanentin,nortriptylin 4 months: PO steroid, lumbar

e, lidocaine cream, . s
e sympathetic block (not effective).

PT/QT, cognitive
behavior therapy, TENS
unit. 6 months: temporal peripheral
nerve stimulator (80% effective
for pain, improvement in ankle
strength)
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; NEW ONSET neurological deficits I neliSathicnal
Document deficit - pathic pain
was pre-existing paraesthesia (numbness/tingling), weakness, unexpiained excessive pain Is present or pain Is
limited to the distribution
of a particular nerve

OR
Effect of the block lasting LONGER than expected
(>48h after single injection)

Inform responsible Surgical and Anaesthesia team
|
Review medical, anaesthetic and surgical records Refer to APS
Assess all functions of nerve, observe skin for €————  Consider starting
colour changes, swelling and check pulses neuropathic medication
I

Consider loosening bandages, splitting Plaster
of Paris splints and gentle repositioning of the limb.

Is motor function affected
and/or symptoms T LESION
and/or the deficit painful?

A\ URGENT LESION

If neuropathic
pain occurs...

. First line: conservative treatment

* Medications:
Anticonvulsants (gabapentin/pregabalin),
SNRIs (duloxetine and venlafaxine),
Tricyclic antidepressants (nortriptyline and
amitriptyline).

« ?Ketogenic diet (anti-inflammation)

 ?Supplements (vitamins, fish oil)

Terkawi, A and et al. Anesthesiology Clin (2023) Hittps://doi.org/10.1016?).anclin.2023.04.009




Interventional “Non-surgical” pain management

1yr-
9mo

6mo |

Steroid nerve
block

u u y y
Mild Moderate Severe CRPS type 2

Terkawi, A and et al. Anesthesiology Clin (2023) Https://doi.org/10.1016%j.anclin.2023.04.009

Summary
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« Etiology: Though nerve injury is a potential complication of peripheral
nerve blockade, the majority of PNIs are due to other causes.

Actual discrimination between surgical, anesthetic and patient factors
is often difficult.

« Prevention: Avoid intraneural injection, use short bevel needle. Be
vigilant about patient positioning and tourniquet time, check cast.

« Assessment: Monitorirgs?f symptoms, patient counselling, MR
neurogram and EMG/NCS.

« Management: In severe cases, early consultation to peripheral nerve
specialists is important.
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