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Objectives

* Recognize the spectrum of clinical presentations of LAST
* Gain awareness of the changing clinical setting of LAST in recent years

 Understand how the management of cardiac arrest from LAST differs
from the standard ACLS algorithm

« Consider complications of interscalene and paravertebral block
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* 58y0, 82kg male presented for arthroscopic rotator cuff
surgery
* PMH: CABG at 43yo; h/o angina on exertion and
A A occasionally at rest; deemed stable on medical therapy by
cardiologist

* Meds: NTG PRN, lisinopril, atenolol, clopidogrel, and aspirin
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« Standard monitors placed in preop area, oxygen by NC, and
2mg midazolam and 50mcg fentanyl administered

* Interscalene block was performed and 40mL of local

A A anesthetic was administered (20mL of 0.5% bupivacaine +
20mL of 1.5% mepivacaine) slowly in 5mL increments after
gentle negative aspiration
| * Pt awake and conversant during block, blood was not

aspirated at any time
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Case report

« 30 seconds after block was placed, pt became incoherent
and then developed a tonic-clonic seizure
« Oxygen was delivered by face mask and 50mg of propofol

was injected, seizure stopped but occurred again 90 seconds
later
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ST on, ST
Case report o e
P Case report
* EKG showed asystole and no pulse was detectable . o ) -
ACLS initiated. trachea intubated. and pt ved epi * 20 mins after initiation of code, 100mL of 20% intralipid was
. was initiated, trachea intubated, and pt received epi, administered
atropine, amiodarone, vasopressin . . .
. * Compressions continued and a shock was administered
A A * Shocks were administered when warranted A A Withi d inale beat d on the EKG and
o . * Within seconds, a single beat appeared on the an
* Plan to initiate emergency cardiopulmonary bypass within 15 seconds, cardiac rhythm returned to sinus at 90
bpm and BP and pulse returned
| A )
« Intralipid infusion was continued for 2 hours, pt was
weaned from vent, awake, responsive with no neurologic
sequelae
Rosenblatt MA et al. Anesthesiology 2006
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Local Anesthetic Historical perspective
Systemic Toxicity
(LAST) e
Potentially life-threatening DI Ml pupleacine ropivacine cuspectd LAST
CV collapse from ‘ ‘ ‘ ‘
unintentional intravascular ’ . ‘ ’ ’ ’ '
injection or slow regional bl I mlp \!a 10% mwlvwﬂ.m,g
absorption of high dose'S8 i T

anesthesia
(Bier)

local anesthetic

Drasner K. RAPM 2010
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* Prop ST e Incidence:
«8ve ol
v 1.8 per 1000 nerve

blocks

Macfarlane AJR et al. Anaesthesia 2021
Gitman M et al. RAPM 2018.

slide courtesy of Dr. Ashley Shilling
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Clinical Setting of LAST is Changing Mechanism of Action, LAST
Local anesthetic systemic toxicity causes sodium channel blockade
« Shifting away from anesthesia providers in an OR setting to non-anesthesia
providers including in remote locations
* Between Dec 2017 and May 2020, 36 cases of LAST published
* 61% hospital
* 17% outpatient surgery centers
* 14% outpatient clinics (e.g., dental, pain, urology)

* Personnel administering the local anesthetic: 50% anesthesiologists; 39%
surgeons/proceduralists; 5.5% dentists, and 5.5% self-administered

Neuro: disrupts inhibitory neuron depolarization = excitatory
neurological features

CV: 1) disruption of normal conduction; 2) reduced contractility;
3) negative effect on systemic vascular tone

Macfarlane AJR et al. Anaesthesia 2021
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Socervren . . Socervron
. if . f ANB St LAST may have variable presentation and speed /5.
Clinical Manifestation of LAST i =
of onset
s * Early signs: dizziness, drowsiness, Features Timing
iﬁ tinnitus during or within 10 minutes of ‘
i* « Sedation or general anesthesia may block
® mask initial signs/increase seizure -
= @ = threshold so first sign may be CV ) 11min to 1 hour after block
s S S collapse | g
& .
s * Neuro: seizure = coma N By | L hourto 12 hours W
< . . N
* Cardiac: excitatory = myocardial
s toxicit) 1y
o g eyt driomeis o eccant atter> 12 hours |
ventricular tachycardia or fibrillation); conduction disturbances J
(includes widened electrocardiogram or other changes [ec

ST segment changes]); cardiac arrest (includes pulseless electrical
activity, asystole); as determined by authors of the case reports. Gitman M et al. RAPM 2018 )
PRy st e P Macfarlane AJR et al. Anaesthesia 2021
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o i ock type and risk o AN St
| |J) 0, /
TE U penvo I
ot Review of 31 case reports in peds of Local firation anaiosia [
LAST 2014-2019 R —
Upper Extromiy |
Paravercors: N
Events occurred despite staying within maximum Lower Exvery |
SYStemICTOxIcIEY local anesthetic dosing guidelines ioad and Nock I
e 42% 35% 3% | Topco I
in Children . / usedlessthan  usedequalto  used greater than . s e N
It's not the same as adults”. y
{ jologi imost  dentist i intravenous [l
0 l- (')7 [ blreulwsﬂy::z:‘:wv\i::ée;; exdus:/ely adfmmslered hzh‘ys:cii:/s v‘«e've r'n&st l;—;m‘—m?
8490 0/ S T T
marker (epinephrine) to eyl el FIGURE 1. Bar graph showing the block types that caused LAST.
g utrasound, Penile, penile block; upper extremity, includes variation of
Singaravelu RA, Boretsky K. RAPM 2021 brachial plexus blockade; lower extremity, includes variations of
sciatic and femoral nerve blocks.
Gupta RK, Schwenk ES. RAPM 2021 Gitman M et al. RAPM 2018
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ST et Risk factors and mitigating measures to ST et
Risk factors LAST reduce risk of LAST
or Gl Table 1 Summary of f d local
ST)a
sufficiently high risk for a given patient, it is reasonable to seek alternatives to peripheral nerve, fascial plane, field and other
* Drug dosage Local anesthetic_Plain ‘With epinephrine
* Extremes of age ! ! ek factors (L Miiasion actors
B P
« Low BMI (<17) S
* Cardiac disease Lidocaine Smgkg” 350mg 7mgkg” 500mg Blockfactors
Mepivacaine smgkg™ 350mg. 7mgke™ 500mg Bc
* Pregnancy Ribais  dughe  GGey  digkr s el
+ Renal disease sl o ol v i e T S S T T T
« Liver dysfunction x inc o o ! aneshesi s childrn. o Millr RD (). il Bloak cond it 1 Urasoumd gutdance sigedficantl redvces vk
elghth ed e emy of Pediatrc Dentisry Cote Incrementalinjection
Use NRFit" technology
El-Boghdadly K et al. Local Reg Anesth 2018 Macfarlane AJR et al. Anaesthesia 2021
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Risk factors and mitigating measures to SR et SKiTEesnc
reduce risk of LAST, continued Clinical management of LAST
Patient factors
2 Redoc dose m ey 10-20% * Checklist for treatment of LAST
piogriey ks afacivedoss . ASRA
Ce g g * 2008 practice advisory
Cardacdease  Recogniseincreased ek GfLAST « 2010 ASRA LAST Checklist
* 2020 revised checklist
e * LAST resuscitation differs from ACLS resuscitation
Non-sestmicaliacony y . . « Standard ACLS drugs can worsen LAST outcomes
:“."’kp"""'"j"w"’ = : * Lipid emulsion: like dantrolene, “a crucial antidote” but not a panacea
ol i el S
period (e.g.
Con:
Macfarlane AJR et al. Anaesthesia 2021 Macfarlane AJR et al. Anaesthesia 2021
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Checklist for Treatment
of Local Anesthetic Systemic Toxicity

Local Anesthetic LIPID EMULSION 20%
. . e, The order of administration (bolus or infusion)
SYSteﬂ’"C T°XICItY and method of infusion (manually, iv roller clamp, or pump) are not critical

Checklist

Towry 50 - Bolis 100 mLover 2 3min
e 250 mi over 1520 min
over 70 kg

2010 ASRA p—

~Callfor help
1 - Get LAST kit - P

checklist Coman " 4 ST

Erpasrsaam early under 70 kg

1F PATIENT REMAINS UNSTABLE:
~Repeat bolus

~Double nfusion

2020 updated ASRA guidelines
I Meeting - May 18 - 20, 2023
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Arrhythmia or
Hypotension?

- Ensure adequate airway selane

+ Benzodiazepine preferred = d’

- If only propofol available, use low is DIFFERENT from
dose, e.g., 20 mg increments Standard ACLS

« Continue lipid emulsion >15 min
once hemodynamically stable
« Maximum lipid dose: 12 mL/kg

uscitation

AVOID
« Local anesthetics
« Beta-blockers

EPINEPHRINE

« 2 hrs after
«4-6 hrs
cardiovascular instability
- As appropriate after cardiac arrest

« Smaller than normal dose
preferred
- Start with <1 mcg/kg

+ Calcium channel blockers
- Vasopressin

2020 updated ASRA guidelines
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Current areas of interest in LAST research

*Fascial plane blocks
*Liposomal bupivacaine
*Catheters

*Local infiltration analgesia in total joint
arthroplasty

*Tumescent anesthesia

El-Boghdadly K et al. Local Reg Anesth 2018
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Key Points for the Ambulatory Setting —= —

 Despite low incidence of LAST in current practice, even a single episode of LAST
can lead to serious harm/death if not treated promptly and appropriately

« Clinical setting of LAST is changing, reports of LAST in ASCs and non-
anesthesiologists administering local anesthesia

« Constant vigilance, preventive safety steps, raising awareness and educating
(including our non-anesthesia colleagues) are necessary

« Stock intralipid if local anesthesia is used in nerve blocks or surgeon infiltration

+ It’s cheap and has a long shelf life
 Simulation with multidisciplinary team
« http://lipidrescue.org/ is a great online resource
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Block specific complications: STE o5t
Interscalene block and phrenic nerve palsy

Phrenic nerve palsy
* Transient: 100% with 20mL local
anesthesia
Phrenicneve  * Persistent: 1/2000 or 1/100; may be
multifactorial (cervical spinal stenosis
+ nerve trauma + local anesthetic)

Brachial plexus

Vagus nerve

El-Boghdadly K et al. Anesthesiology 2017
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Block specific complications: ST et
Interscalene block and phrenic nerve palsy

Strategies to reduce phrenic nerve palsy
* Reduce dose (volume/concentration)
* 10mL 1 incidence of palsy to 60%
Phrenic nerve « Modify injection site: superior trunk
block

Brachial plexus

Vagus nerve

El-Boghdadly K et al. Anesthesiology 2017
Kim DH et al. Anesthesiology 2019
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Block-specific complications: paravertebral

block and pneumothorax

* Lonnqvist 1995: 367 pts; PTX 0.5%
* Naja 2001: 642pts; PTX 0.5%

* Pace 2016: 856 pts; PTX 0%

* Kelly 2018: 1152 pts; PTX 0.26%

* Our experience: 2251 pts; PTX 0.04%

Lonnguist PA et al. Anaesthesia 1995
Naja Z and Lonngvist PA. Anaesthesia. 2001
Pace MM et al. Anesth Analg. 2016
Kelly M, et al. Breast J. 2018
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Ann Surg Oncol (2022) 29:4777-4786 Annals of

hupsi/idoi.org/10.1245/510434-022-11724-9 "SURGICALONCOLOGY Z":‘i?.'?

REVIEW ARTICLE - BREAST ONCOLOGY

The Use of Pectoralis Blocks in Breast Surgery: A Practice
Adyvisory and Narrative Review from the Society for Ambulatory
Anesthesia (SAMBA)

Alberto E. Ardon, MD, MPH' (, John E. George ITI, MD?, Kapil Gupta, MD?, Michael J. O’Rourke, MD*,
Melinda S. Seering, MD®, Hanae K. Tokita, MD®, Sylvia H. Wilson, MD’, Tracy-Ann Moo, MD°,
Ingrid Lizarraga, MBBS®, Sarah McLaughlin, MD', and Roy A. Greengrass, MD'

For patients undergoing a mastectomy, a PECS block may provide an opioid-
sparing effect similar to that achieved with PVB; SAMBA recommends the
Ep use of a PECS block if a patient is unable to receive a PVB (Strength of
Recommendation A).

Thank you

tokitah@mskcc.org
D @drhanae_tokita
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