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Why clinicians mix local anaesthetics?

FAST START FAST ONSET + LONG LONG COVER

Conceptual rationale summarised in Fettiplace & Soffin, ASRA Pain Medicine News 2026.
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What this presentation will answer

Why do we mix? The intuitive pharmacology and workflow rationale.

Does onset improve? RCTs and meta-analyses: modest overall effect, often absent with ultrasound.
What are the Shorter sensory and motor block when the long-acting drug is diluted.
consequences?

What about Safety? Additive toxicity and emerging crystallisation/compatibility concerns.

When might it still make

Selected cases where a shorter block or faster readiness has value.
sense?

Evidence synthesised from RCTs, meta-analyses and RAPM compatibility papers.
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MIXING LOCAL ANAESTHETICS

DECISION GOALS

Goals in choosing a local anaesthetic

The better question is “what does this patient and pathway need?”

Expedite
operating room
flow

Minimise
toxicity potential

Avoid unwanted
side-effects

Match analgesia
to pain burden

Choose the single agent first

Mix only if a single agent cannot match the clinical target.

Reduce chance
for errors




When NOT to mix

IF YOU WANT YOUR BLOCK TO IF SHORT OPERATION WITH
LAST AS LONG AS POSSIBLE MINIMAL POSTOP PAIN

IF YOU HAVE THE BLOCK ROOM &

IF USING ROPIVACAINE TIME

IF USING BLOCK + GA / SPINAL

MIXING LOCAL ANAESTHETICS Evidence-informed conference

slides



MIXING LOCAL ANAESTHETICS

HOW DO WE MIX?

LA + ADDITIVES (DEXA / ADRENALINE / CLONIDINE ...)

LIDOCAINE TO SKIN + ANOTHER LA FOR BLOCK

PROXIMAL BLOCK - SHORT ACTING LA
DISTAL BLOCKS -LONG ACTING LA

2 LADRUGS IN DIFFERENT SYRINGES IN SAME BLOCK (SEQUENTIAL)

2 LA DRUGS IN SAME SYRINGE IN SAME BLOCK (SIMULTANEOUS)

Evidence-informed conference

slides



The Voltage-Gated Na+ Channel

..And Local Anaesthetics

Extracellular

Na Channel

m

@ Intracellular
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PHARMACOLOGICAL PROPERTIES OF LA

SPEED OF ONSET pKa

POTENCY LIPID SOLUBILITY

DURATION OF ACTION PROTEIN BINDING

MIXING LOCAL ANAESTHETICS Evidence-informed conference slides 9



WHY THE MYTH SURVIVES

The pharmacology logic

Short/intermediate-acting agent Long-acting agent

e Lower pKa > larger non-ionised fraction near e Greater lipid solubility / protein binding > longer
physiological pH effect

® Faster membrane penetration and clinical onset ® More reliable postoperative sensory analgesia

e Usually slower onset than

® But shorter protein binding / duration time . ) : :
lidocaine/mepivacaine

® Usefulwhen time-to-surgical-readiness is critical ¢ Diluting the dose often dilutes the duration

Plausible mechanism does not guarantee clinically meaningful
benefit.
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MIXING LOCAL ANAESTHETICS

DURATION

Epidural & skin infiltration examples

Across older models, duration behaves like a dose-fraction problem.

. . Lido = mix
No diff No diff <Bupi
epidural onset skin onset skin duration

duration ® bupi fraction about 100 seconds not best of both

If you halve the bupivacaine contribution, do not expect full bupivacaine
duration.

Ancsthesiology
56:177-183, 1982

Lidocaine and Bupivacaine Mixtures for Epidural Blockade

L. T. Seow, F.F.ARA.CS.'F. J. Lips, F.F.A.R.A.C.S., MR.C.P. (UK),
M. J. Cousins, M.D., F.F.A.R.A.C.S.,¥ L. E. Mather, Ph.D.§




The Effect of Mixing 1.5% Mepivacaine and 0.5%
Bupivacaine on Duration of Analgesia and Latency of

Block Onset in Ultrasound-Guided Interscalene Block

Jeff Gadsden, MD, FRCPC, FANZCA, Admir Hadzic, MD, PhD, Kishor Gandhi, MD, MPH,
Ali Shariat, MD, Daquan Xu, MB, MPH, Thomas Maliakal, MD, and Vijay Patel, MD Anesth Analg 2011:112:471

Study design Onset of sensory block
Mepi - ) 8.7 min
64 shoulder arthroscopy patients Bupi - ] 10 min
Mix - ] 11.3 min

US-guided interscalene block .
=0.21

Mepivacaine vs bupivacaine vs
50:50 mixture
Duration of analgesia

vepi (S 4.9h
v 10.3
e S 4t

similar onset, intermediate duration.



MIXING LOCAL ANAESTHETICS

SEQUENCE

Interscalene: does order matter?

Sequential administration did not show a clinically useful sequence effect.

QUESTION RESULT

If mixing works because the e )
short-acting drug reaches the =0.2 h
nerve firSt... motor duration difference

should injection order matter?

mepi first

- ——

The Sequence of Administration of 1.5% Mepivacaine
and 0.5% Bupivacaine Does Not Affect Latency of
Block Onset or Duration of Analgesia in
Ultrasound-Guided Interscalene Block

Jeff Gadsden, MD, FRCPC, FANZCA, Ali Shariat, MD, Admir Hadzic, MD, PhD, Daquan Xu, MB, MPH,
Vijay Patel, MD, and Thomas Maliakal, MD

0.7 h

analgesia difference

9.5vs10.2 h

bupi first

- ——

Anesth Analg 2012;115:963




MIXING LOCAL ANAESTHETICS

UPPER LIMB

Triple-Blind Randomized Clinical Trial of Time
Infraclavicular block Until Sensory Change Using 1.5% Mepivacaine
With Epinephrine, 0.5% Bupivacaine, or an Equal
Mixture of Both for Infraclavicular Block

John J. Laur, MD, MS, * Emine Ozgur Bayman, PhD, *{ Peter J. Foldes, MD,* and Richard W. Rosenquist, MD}: Reg Anesth Pain Med 2012:37:28

ONSET
3 min 6 min 6 min
1.5% mepivacaine 1.5% mepi + 0.5% bupi 0.5% bupivacaine

Key interpretation The mixture did not create a faster block than the long-acting drug.

A clean example: mepivacaine alone was the fastest in this source slide.



Onset times and duration of analgesic effect of various concentrations of
local anesthetic solutions in standardized volume used for brachial

plexus blocks

Robert Almasi® , Barbara Rezman ?, Zsofia Kriszta?, Balazs Patczai ”, Norbert Wiegand .
Lajos Bogar*®

Heliyon 2020;6:€04718

. Y . ) . DURATION
17 min 13 min 17 min FOLLOWED
0
1% LIDO+0.5% 0.66% LIDOCAINE BUP?\',:’A?’Ci NE THE LONG-LA
BUPI FRACTION

J & J

ONSET WAS SIMILAR

Changing the mix ratio changed duration more than onset.

Duration pattern

6.5h -]
2.8h - ]
9.1h



MIXING LOCAL ANAESTHETICS

UPPER LIMB

Axillary block

No onset advantage — and the mixture shortened duration.

No diff 25% US-guided

onset shorter duration context

11-14 min mixture penalty less room for rescue

The practical conclusionis simple:

if onsetis not faster, then shortening the long-acting component becomes hard to
justify.

Comparison of the pharmacological properties of 0.375% bupivacaine with
epinephrine, 0.5% ropivacaine and a mixture of bupivacaine with epinephrine
and lignocaine - a randomized prospective study

Piotr Bobik?, Juliusz Kosel?, Paulina Swirydo?, Marcin Tatataj®, Igor Czaban® and Wojciech Radziwon®

J Plast Surg Hand Surg 2020;54:156



MIXING LOCAL ANAESTHETICS

LOWER LIMB

A Comparison of the Pharmacodynamics and
Pharmacokinetics of Bupivacaine, Ropivacaine

RN C 1Rl SEVERE T EIRIVENTY (iiocaine Used for Fomoral and Sclatic Nere Blocks:

A Double-Blind Randomized Study Anesth Analg 2009;108:641

Here the mixture may buy readiness — but at a duration cost.

r

15 min

mix onset

2% lidocaine + 0.5% bupivacaine

~N

30 min

bupivacaine onset

0.5% bupivacaine

( )
13 h 22 h
 ——_—
mix duration bupi duration
shorter longer
g J
TRADE-OFF

215 minutes saved at onset
=9 hours lost in duration

Lower-limb contexts are where a real onset gain may be most plausible.



® /74 patients having hand surgery

* 150 mg Ropivacaine
* 100mg Ropivacaine + 200mg
e Lidocaine
* 150mg Ropivacaine + 200 mg
Lidocaine

e US-guided infraclavicular brachial
plexus block as sole anaesthetic

MIXING LOCAL ANAESTHETICS

0 DD D 0= : R |'|' “0
Ro B 0-__ 8 -’- R :

Onset of sensory block

R150 -

RI00/L20  ouN
0
R150/L200 D

Duration of analgesia

17 min

18 min

17 min

536 min

671 min

Evidence-informed conference slides



Systematic Review and Meta-Analysis

Gonteats lists avallable af Sci Efficacy of long-acting local anesthetics versus their
-azilian Journa | of mixture with shorter-acting local anesthetics for
peripheral nerve blocks guided by ultrasound: a

PAIN MEDICINE tps://6 ‘apm.2 Original Article

ANESTHESIA

Journal of Clinical Anesthesia

O s i : o . :&N E STH E S I O LO GY systematic review with meta-analysis of rand;)mized

controlled trials

Comparative effectiveness of bupivacaine and
lidocaine-bupivacaine mixtures in brachial plexus
block: a systematic review and meta-analysis

Jodo M. Cansian', Vitor S. Bracht', Lisandra V. Biolo', and
André P.Schmidt'****¢

Review

o i . X W ARTICLE Natanael Pietroski dos Santos © ,' Vanessa de Paula Silva @,
Combination of shorter and longer-acting LA vs. longer-acting LA for Guilherme Stéfano da Silva Oliveira 2 Victor Cardoso Musacchio
brachial plexus block: Systematic review and meta-analysis of randomized Comparing block characteristics of mixtures of short/ Vanessa Henriques Carvalho ©2
clinical trials intermediate- and long-acting local anesthetics for

peripheral nerve block: a systematic review and meta- > Pherertl  ABSTRACT » inilar unceraing extends o thele ;

a duration,

Servico de Anestesia, Santa Casa de Porto Alegre, Universidade Federal de Ciéndias da Saide de
Porto Alegre (UFCSPA), *Servico de Anestesia e Medicina Perioperatdria, Hospital de Clinicas de Porto
Alegre, Universidade Federal do Rio Grande do Sul (UFRGS), *Servigo de Aneste:
Senhora da Conceicio, Grupo Hospitalar Conceig3o (GHC), ‘Programa de Pés-graduagio em
Recelved April 13, 2025 Preumoldgicas, UFRGS, *Programa de Pés-graduagdo em Ciéncias Cinirgicas, UFRGS, ‘Programa de
Revised May 26, 2025 Pés-Graduagdo em Anestesiologia, Ciéncias Cirrgicas e Medicina Perioperatoria, Faculdade de
Accepted May 27, 2025 Medicina da Universidade de Sio Paulo (FMUSP), Porto Alegre, Brazil

Adeeb Oweidat, MD, DESAIC, EDRA*, Carla R. Hightower, MD, MBA “, Vishal Uppal, FRCA®, . y s an ot deades, the adoption of ulirasound

Hari Kalagara, MD?, Nada Sadek, MD®, Melinda S. Seering, MD°, Chris Childs, MS®, analysis O 1 S s nset, thoug . guidance for peripheral nerve blocks (PNB) has

Rakesh V. Sondekoppam, MBBS, MD “ - jecti e evi , a E,mlmml\rh.\nsuﬂj pl.«jn Cor qmdm!\' anJ
Cheng Lin © **, Ana Larissa Guerrero %, Joshua Jesin ©°°, Rohin Tangri arco it 5, e § o o petioe o expematons e diny

jadin 1. Nasong Anthony Luginaah © *, Kamal Kumar ©*, Christopher Hanseb a PNB. The p u k onset. block onset. To the best of our ki

© Department of Anes - rety, Coluam ] f the first meta-analysis to cvaluate the effects of LA

 Deparument of ' i, Ju LIL combinations in PNE.

* Department of This matic review with meta-analysi

randomized controlled trias mnm aims to bridge

p in the evidence of “to mi

Western University, Schulich School of Medicine, Landon, Ontario, Canada
Blckgmund' rmmmmp lidocaine with bupivacaine in brachial plexus blocks seeks to blend © University of Toronto, Department of Anesthesia, Toronto, Gntario, Canada
ration; yet, ciinical advantages are uncertain. This systematic . by ; ;
Received 2 Dctober 2024; accepted % March 2025 . % our primaryobjective—and sccondary our

wailable online 28 March 2025 ted 20 R related to ultrasoundguided (US-guided) regionsl

against bupivacaine alone in ultrasound-guided br HIGHLIGHTS
iematic search of PubMed, EMBASE, and Cochrane databases was conduct . )m:n:[nﬁcn?m?c m; e shor and long- 8 Januar
ed in May 2025. Randomized controlied trials (RCTs) comparing lidocaine-bupivacaine mix
tures with bupivacaine alone in ultrasound-guided brachial ph
primary outcome was sensory block onset time. Secon

time, sensory and motor block durations, and con

g-acting local anesthetic agents when used for brachial plexus blocks.
KEYWORDS tract o2 o METHODS
Conduction Introduction: Results from Randomized Cantrolled Trials (RCTs) on mixed Local Anesthe We followed the Cochrane Handbook for §
anesthesia; are conflicting. We conducted a systematic review and meta-analysis on whether u ngrm.adm of Interventions’ and adhered
Local anesthetic; Leads to faster onset of surgical block — " " Preferved Reportng lrems for Systemaic Revier
Nerveblock ten . - % and Mera-Analyses'® and RAPM'' ' guidelines.
y “ane . s . - The protocol was registered (CRD4202¢ 24
language restriction from inception to June 15, 2024, were searched. I o
Anestbetics, local a quick-onset block without cx ° first submitted on January 30, 2024) before data
Regional anssthasia © pare mixed LA to long-acting Lk in adult surgic: - 9 Cl: 84.229 - has not been published
o erature evaluating combination of shorter-acting and a g-acting LA alone ) xtrac wever, it has not been published in
B block s i narscteristics and effic Onset time to surgical bloc! a peer-reviewed journal. The registry was updated
in PubMed, Embase, and the Cochrs . i " ¥ m ! sen once, but we followed the original protocol. Post
cal trials (RCTs) utilizing any combination of mixtures of & ve included the evaluation of non-reporting
al plexs block (8. 1 Cl 12, . bias u plots and the Luis Furuya-Kanamori
—_— imated post hoe a mini
ck duration (-259.2 minutes; 95% CI -399.5 to -115.0 minutes; p = 0.003; :mlh ;!m J“:, imporanc d[mmén: “\xi'[»‘
but net time to analgesic request duration (-130.5 minutes; 95% Cl -265.9 to 4.9 rmin for sensory back onset, on the precec en!
" o 2 H M) Check for updates | INTRODUCTION this value being also considered a margin of non
A total of 4209 prim a d minutes; p = 0.057; I = 0.98). GRADE scoring ranged from low to very low. inderiority for block onger,
traction. Pooled data showed that compare i h ; The existing evidence showed mixed LA Led to a modest reduction in surgical block ’
onset time [MD (95 % CI) 0 0.0 motor onset [MD (95 % CI): 0.01 (~1.30 to 1.32 latency but also shortened block duration. Future studies should evaluate the role of mixed LA in
The combination group shov f sensory and motor blockade without differences in of Lower limb blocks and optimal dosing of long-acting LA to balance onset latency and analges Sensory block duration, Because such LA does not
seconiary puirgmes, ) . ombinations of long-acting and shorter- pus, MEDLINE (via PubMed), EMBASE (via
CGonclusion: Our meta-analysis of RCTs indicate that combination of shorter and long 3 istration: CRD42024552801. ting LAs have been proposed to improve clin-  Elsevier), BVS/LILACS {via Biblioteca Virtual em
benefit in terms of ime while lead ably shorter durations 1 2025 Socedade Braslira de Anestesilogia. Published by Elsevier Espara, S.LU. Th E ical efficacy in regional anesthesia, though studies  Satide), and the Cochrane Darabase (via Cachrane
smpared 1o longer acting LA alane » . s article under the CC BY license (h - present conflicting results. Data from trials guided  Library)—includes , registered at Clin
PROSPERO regisization no.: CRD420: by nerve stimulation suggest that LA mixtures could  ical Trials.gov, o March S, 2024. The
i oth reduce’ ™ or have no effect** on sensory block _start_year mn;ldrvd m time_when adequate

ARTICLE INFO ABSTRACT

woro analyzod using 8 random-effects model, with heterogenolty sssessed via F statistics. Keywords: Barkground: Combining shorter-acting local anesthetics (LA) with longer-acting ones should theoretically ensure
Results: Of 1,490 identified articles, 7 RCTs (358 patients) met the inclusion criteria. No
significant difference was found in sensory block onset time (mean diffe MD) -1.81

e interval [Cl] -3.92 to 0.29; P = 0.09; I = 98%) or motor block onset

time (MD O. min, 95% CI -2.34 t0 2.39; P = 0.99; I = 95%) between groups. The mix-
u educed sensory (MD -172.88 min, 95% CI -215.1 3 0.001; 12 = 90

Gomeponding aos and motor block durations (MD -212.13 min, 95% CI -374.99 to ; 0L; 2 =

André P. Schmidt, M.D., MS.c., Ph.D.

MBA, DESAIC.

Servigo de Ane

Perioperatd e Clinicas de a5 there was no improvement in block onset times and a reduction in block durations. Given In several situations, the ideal local an
at6 3 A) should have a pharmacodysamie proble that

©Aneicn Sodey of Regonal
Anesthesls & Pan Med mbines a short block onset fime with a long Search strategy

ersidade the very low certainty of eviden findings should be interpreted with caution, and
Federal do Rio Grande do Sul further highquality RCTs a
UFRGS), Rua Ramiro Ba

Keywords: Anest ction; Brachial plexus block; Bupivacain

Em” apschmidt@hcpa.edu.br ta-analysis; Systematic
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LIDOCAINE + BUPIVACAINE VERSUS BUPIVACAINE

Brachial plexus evidence: no clear onset advantage

Systematic review/meta-analysis Duration penalty
® 7RCTs, 358 patients -1 73 -212
° Ultrasound-guided brachial plexus blocks sensory minutes motor minutes
95% Cl -215 to —131 95% Cl -375 to -49
® No significant sensory onset improvement
® No significant motor onset improvement This is the same recurring pattern: little

or no onset gain, shorter block.

Anesthesia and Pain Medicine 2025,;20:252-265. DOl and results also indexed in DOAJ.
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MODERN PRACTICE EFFECT

In ultrasound-guided blocks, onset benefit may disappear

RAPM 2025 systematic review

10 RCTs ® 516 participants ¢ all ultrasound-guided

- 1 . 62 sensory onset difference

o not clinically meaningful
O min

But sensory block duration may be reduced by
about 2 hours.

Precise dePOSitiOn reduces the need for |nt€r5retfc1tioln: tr:je “C;Psgt”targument becomes weakest when ultrasound
harmacological “rescue” practice s already efficient.
p [ )

Pietroski dos Santos N et al. Reg Anesth Pain Med 2025;50:132-141; DOI 10.1136/rapm-2024-106104.
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19 RCTS » 1060 PARTICIPANTS

Largest 2025 meta-analysis: minutes gained, hours lost

-8.4 min —-226 min -259 min NS

surgical block latency sensory block duration motor block duration analgesic request time

95% Cl-12.0to -4.8 ~3 h 46 min shorter ~4 h 19 min shorter -130.5 min; p=0.057

THE TRADE-OFF

Save ~8 minutes 2 Lose ~4 hours of block

Certainty was low to very low and heterogeneity was high — so use the direction of effect more than the exact minute count.

Lin C et al. Brazilian Journal of Anesthesiology 2025;75(3):844617. PMCID: PMC12018993.
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COMBINATION COMPARED WITH EITHER SINGLE AGENT

A 2026 synthesis reaches a pragmatic conclusion

Compared with long-acting LA Compared with short-acting LA

-162 -8.0 +216 +1.7

analgesia min onset min analgesia min onset min

=2 h shorter likely small 3% h longer slightly slower

Using either long- or short-acting LA alone may often be sufficient; the need for combination remains unclear.

Temberg S et al. Acta Anaesthesiol Scand 2026; systematic review/meta-analysis with trial sequential analysis.
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ONE SYRINGE, FEWER MOLECULES OF THE LONG-ACTING
DRUG

The common hidden trade-off: dose dilution

Long-acting LA alone Typical 50:50 mixture

Maximum contribution to duration Only ~50% of the long-acting dose

Dose dilution explains why duration often lies between the short-acting and long-acting comparators.

MIXING LOCAL ANAESTHETICS Evidence-informed conference slides 25



SAFETY ARGUMENTS AGAINST MIXING

Nestor CC et al. Anaesthesia. 2022 Mar;77(3):339-350.

PHARMACOLOGICAL RECOMMENDATIONS
COMPATIBILITY NOT ON DOSING ARE
PROVEN LACKING
RISK OF ADDITIVES /
PRECIPITATION & PRESERVATIVES &
CRYSTALISATION NEUROTOXICITY
MIXTURES OF LA ARE L ACK OF CLEAR &

“OFF LABEL” & VARIABLE
PH PROVEN BENEFIT

MIXING LOCAL ANAESTHETICS Evidence-informed conference slides 26



Original research

Crystallization of ropivacaine and bupivacaine when
mixed with different adjuvants: a semiguantitative

light microscopy analysis

Elisabeth H rnFr ' Ottokar )lunrlner .
Simon Mathis,' Lukas Gasteiger'

ABSTRACT
Introduction

MIXING LOCAL ANAESTHETICS

Guenther Putz," Thorsten Steinfeldt

WHAT IS ALREADY KNOWN ON THIS TOPIC
can precipitate with

incompatiblity was thought to inv
precipitation.

WHAT THIS STUDY ADDS
This experimental
precipitation in local ane:
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INTRODUCTION
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WHAT IS ALREADY KNOWN ON THIS TOPIC
= Long-acting local anesthetics form crystal
precipitations when mixed with commonly used
adjuvants.

WHAT THIS STUDY ADDS.
= Heavy crystal precipitation also appeared
in lidocaine-based and mepivacaine-base
mixtures with a delay of up to 60 min;
arystallization appeared to a much lesser
degree in prilocaine-based, procaine-based and
chloroprocaine-based mixtures.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE OR POLICY

= This study casts doubt on the safety of
using bicarbonate-buffered lidocaine and
mepivacaine formulations for local, regional or
neuraxial anesthesia—particularly in premade
formulations—and points out the urgent need
to evaluate the behavior of crystal depositions
after perineural injection in vivo.

safety and utility of LA adjuvants has recendly been

discussed controversial

can lead to unpredictable chemical and pharma-
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Crystallization of local anesthetic mixtures with
adjuvants and the effect of micropore filtration
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INTRODUCTION

Local anesthetics are weak bases that are commer.

cially formulated in acidic solutions to enhance

their stability, solubility and an_ extended shelf

¢

the fonized. form predominates

mpensate for this, dinicians

frequently add adjuvants to adjust pH and optimize

block characteristics, including faster onset and

prolonged analgesia.’ ** However, such modifica
tions may lead to crystallization.” !

Crystallization may raise safety concerns because
precipitated particles could irritate tissues or poten
tially affect neural structures.” If a mixed solut
is inadvertently injected into blood vess
cially if the size of the crystals exceeds that

Park
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d cells, it can obstruct vital vessels, leading
life-threatening complications, mh as paralysis,
stroke or myocardial infarcti * Despite these
ncerns, adjuvants are frequently combined with
cal .mn. ics in clinical practice to enbance

assessed the ability of 5 m and

um miccopore filters to remove erystals from

anesthetic-adjuvant mixtures using microscopic
evaluation.

METHOD
The local anesthetics used in this study included
mepivacaine (Reyon
Pharm.) and

tions were preservative-free. The adju

ats included dexamethasone sodium ph
Jeil Pharm ‘ nidine (1¢
 sodium bicar

filters were used to compare filtering capabilities
an EX-CARE filter (EX Hmh]lum\ with a \um
micropore and an epidural filter (Acemedica

he primary outcome of this experiment was
the change in the crystllization grade before and
after filtration. Se outcomes included the
pH value of each mixture Il
tion and filtrar

fied anal
and at room temperature

id bias from the ampule glass fragments
and contaminants appearing as crystals
slide, a filter-needle sy was used ¢
the agent. The mixture was passed through a
filker by pushing

an Axiocam 208 color camera module (ZEL!
tal magnification of 200x. The experiment
as conducted in a double-blind manner, with
slide preparation and gradin,
pendent investigators. For the grad
ble crystallizations, a scale from 0 to 5 was used,
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NOT JUST A STATISTICAL CONCERN

The crystallisation sighalis visible under microscopy

Why it matters

@ Particles may irritate tissues or
neural structures

Accidental intravascular injection
creates theoretical embolic
concern

® Behaviour after perineural
deposition remains uncertain

e Immediate use is preferable to
premade mixtures for later use

Microscopy images from LA-LA + adjuvant mixtures show a spectrum from
fine particles to larger crystal structures.

Microscopy from Hoerner et al. RAPM 2025; safety interpretation from Hoerner/Park RAPM reports.
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CRYSTALLISATION PAPERS 2022-2026

Compatibility evidence: a second reason for caution

2022

Ropivacaine / bupivacaine +
adjuvants

Bicarbonate
produced heavy
crystallisation in all
tested combinations.

2023

Short/intermediate LAs +
adjuvants

Delayed grade 5
crystallisation in
lido/mepi-
bicarbonate and
mepi-dexamethasone

2025

LA-LA £ adjuvant mixtures

High grades of
crystallisation
common; increased
over 60 min.

2026

Micropore filtration study

Filtration reduced but
did not reliably
eliminate crystals; no
meaningful 5 ym vs
0.2 um difference.

Clinical relevance in vivo is still uncertain — but physical incompatibility is no longer a theoretical

Hoerner et al. RAPM 2022, 2023, 2025; Park et al. RAPM 2026.

MIXING LOCAL ANAESTHETICS

concern.
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IMPORTANT NUANCE FOR DISCUSSION

Why do studies sometimes disagree?

Example: lidocaine How to present it fairly
e 2023 report: lidocaine + bicarbonate developed e Do not overstate in-vitro microscopy as proven
delayed grade 5 crystallisation clinical harm

e Do notdismiss physical incompatibility as

e 2026 report: lidocaine mixtures showed no .
irrelevant

detectable crystallisation

e Avoid unstable or premade mixtures when a single-

LSS e, Consenieions, wies agent strategy can achieve the same clinical goal

® methods and grading thresholds may explain

divergence
e Point-of-care preparation is preferable when mixing

@ Ropivacaine-bicarbonate: highest grade is chosen
crystallisation

Hoerner etal. RAPM 2023; Park et al. RAPM 2026; discrepancy highlighted deliberately for balanced interpretation.
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WE CAN’T MIX100% MAX DOSE OF EACH LA

50% OF SHORT-ACTING LA + 50% LONG-ACTING LA=100% MAX p
RECOMMENDED DOSE -




L A Plain With Epinephrine
Max Dose | Max Dose @ Max Dose @ Max Dose
3mg/Kg
Lidocaine 5mg/Kg 350mg 7mg/Kg 500mg
Mepivacaine| 5mg/Kg 350mg 7mg/Kg 500mg
2mg/Kg
Bupivacaine | 2mg/Kg 175mg 3mg/Kg 225mg
Umg/Kg
Ropivacaine| 3mg/Kg 200mg 3mg/Kg 250mg

Regional Variations Exist
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MIXING LOCAL ANAESTHETICS

SELECTIVE USE

When might mixing still make sense?

) . Lower-limb or slower-onset
Intermediate-duration block
context
ambulatory surgery where prolonged motor a genuine 10-15 min readiness gain could change flow
block is undesirable
( e Y [ Clear dose and compatibilit
Limited ultrasound access . P y
logic
less precise deposition may increase avoid full-dose + full-dose “cocktails”
pharmacology value

Use selected, explicit indications — not routine recipes.

Peter Merjavy ® CSARIM 2026



MIX FOR A REASON — NOT BY HABIT

A practical decision algorithm

Is rapid surgical readiness genuinely important?  No - choose single agent by desired duration
Would 8-15 minutes change the list flow? No - single agent is usually cleaner
Can you accept a shorter sensory/motor block?  No - avoid mixture; use long-acting LA or catheter

Is the mixture dose/toxicity safe and compatible? No/uncertain » do not mix

If yes: document the intended indication Prepare immediately and use point-of-care

Default position: use a single agent unless the mixture solves a specific, patient-centred problem.

Decision frame based on the evidence pattern: modest onset advantage, consistent duration penalty, additive toxicity and compatibility uncertainty.
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MYTHBUSTERS

Myth 1

“Mixing gives the best of both worlds.”

Usually: intermediate duration, not magic.

Myth 3

“Safety is just the same.”

Toxicity is additive and physical compatibility is not guaranteed.

MIXING LOCAL ANAESTHETICS

Myth 2

“Onset is always faster.”

In ultrasound-guided upper-limb blocks, often no meaningful
gain.

Myth 4

“Filters solve crystallisation.”

They may reduce burden, but do not reliably clear unstable mixtures.

Evidence-informed conference slides
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“Mixing local anaesthetics may buy you few
minutes,
but often for the price of many hours.”
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