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Why clinicians mix local anaesthetics?

FAST START FAST ONSET + LONG 
DURATION LONG COVER

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

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

2 Does onset improve? RCTs and meta-analyses: modest overall effect, often absent with ultrasound.

3
What are the 
consequences?

Shorter sensory and motor block when the long-acting drug is diluted.

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

5
When might it still make 
sense?

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

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?”

1

Expedite
operating room 

flow

2

Minimise
toxicity potential

3

Avoid unwanted
side-effects

4

Match analgesia
to pain burden

5

Reduce chance
for errors

Choose the single agent first

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

Source slide: goals in choosing local anaesthetic
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When NOT to mix

IF YOU WANT YOUR BLOCK TO 
LAST AS LONG AS POSSIBLE

IF SHORT OPERATION WITH 
MINIMAL POSTOP PAIN

IF USING ROPIVACAINE IF YOU HAVE THE BLOCK ROOM & 
TIME

IF USING BLOCK + GA / SPINAL
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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 LA DRUGS IN DIFFERENT SYRINGES IN SAME BLOCK (SEQUENTIAL)

2 LA DRUGS IN SAME SYRINGE IN SAME BLOCK (SIMULTANEOUS)
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PHARMACOLOGICAL PROPERTIES OF LA

SPEED OF ONSET

POTENCY

DURATION OF ACTION

9

LIPID SOLUBILITY

PROTEIN BINDING

pKa
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WHY THE MYTH SURVIVES

The pharmacology logic

Short/intermediate-acting agent

Lower pKa → larger non-ionised fraction near 
physiological pH

Faster membrane penetration and clinical onset

But shorter protein binding / duration time

Useful when time-to-surgical-readiness is critical

Long-acting agent

Greater lipid solubility / protein binding → longer 
effect

More reliable postoperative sensory analgesia

Usually slower onset than 
lidocaine/mepivacaine

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.

No diff
epidural onset

duration ≈ bupi fraction

No diff
skin onset

about 100 seconds

Lido = mix
≪Bupi

skin duration

not best of both

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

The mixture often behaves as intermediate-duration LA — exactly as dose dilution predicts.

Source slides: epidural and skin local anaesthetic mixtures
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RCT EVIDENCE

similar onset, intermediate duration.

Study design

64 shoulder arthroscopy patients

US-guided interscalene block

Mepivacaine vs bupivacaine vs 
50:50 mixture

Source slide: Gadsden et al. 2011 interscalene RCT

Onset of sensory block

Mepi 8.7 min

Bupi 10 min

Mix 11.3 min

P = 0.21

Duration of analgesia

Mepi 4.9 h

Mix 10.3 h

Bupi 14 h
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SEQUENCE

Interscalene: does order matter?
Sequential administration did not show a clinically useful sequence effect.

QUESTION

If mixing works because the 
short-acting drug reaches the 
nerve first…

should injection order matter?

RESULT

≈0.2 h
motor duration difference

10.1 vs 10.3 h

≈0.7 h
analgesia difference

9.5 vs 10.2 h

Source slide: sequential interscalene block study

mepi first bupi first
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UPPER LIMB

Infraclavicular block

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

ONSET

3 min

1.5% mepivacaine
fastest

6 min

1.5% mepi + 0.5% bupi
mixture

6 min

0.5% bupivacaine
long-acting

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

Source slide: infraclavicular block RCT
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DOSE FRACTION

Changing the mix ratio changed duration more than onset.

ONSET WAS SIMILAR

17 min
1% LIDO+0.5% 

BUPI
duration 6.5 h

13 min
0.66% LIDOCAINE

duration 2.8 h

17 min
0.33% 

BUPIVACAINE
duration 9.1 h

DURATION
FOLLOWED

THE LONG-LA
FRACTION

Duration pattern

6.5 h
2.8 h
9.1 h

Source slide: supraclavicular / axillary study
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UPPER LIMB

Axillary block

No onset advantage — and the mixture shortened duration.

No diff

onset
11–14 min

25%

shorter duration
mixture penalty

US-guided

context
less room for rescue

The practical conclusion is simple:

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

Source slide: axillary block study
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LOWER LIMB

Femoral + parasacral sciatic

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

15 min

mix onset
2% lidocaine + 0.5% bupivacaine

30 min

bupivacaine onset
0.5% bupivacaine

13 h

mix duration
shorter

22 h

bupi duration
longer

TRADE-OFF

≈15 minutes saved at onset
≈9 hours lost in duration

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

Source slide: femoral + parasacral sciatic block
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74 patients having hand  surgery
• 150 mg Ropivacaine 
• 100mg Ropivacaine + 200mg 

Lidocaine 
• 150mg Ropivacaine + 200 mg 

Lidocaine 
US-guided infraclavicular brachial 
plexus block as sole anaesthetic

Onset of sensory block

R150 17 min

R100/L20
0

18 min

R150 /L200 17 min

Duration of analgesia

R150 847 min

R100 / L200 536 min

R150 / L200 671 min
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Systematic Review and Meta-Analysis

2025 2025 2025 2026
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LIDOCAINE + BUPIVACAINE VERSUS BUPIVACAINE

Brachial plexus evidence: no clear onset advantage

Systematic review/meta-analysis

7 RCTs, 358 patients

Ultrasound-guided brachial plexus blocks

No significant sensory onset improvement

No significant motor onset improvement

Duration penalty

−173
sensory minutes

95% CI −215 to −131

−212
motor minutes

95% CI −375 to −49

This is the same recurring pattern: little 
or no onset gain, shorter block.

Anesthesia and Pain Medicine 2025;20:252–265. DOI and results also indexed in DOAJ.
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MODERN PRACTICE EFFECT

In ultrasound-guided blocks, onset benefit may disappear

Precise deposition reduces the need for 
pharmacological “rescue”.

RAPM 2025 systematic review

10 RCTs • 516 participants • all ultrasound-guided

−1.62 
min

sensory onset difference
not clinically meaningful

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

Interpretation: the “onset” argument becomes weakest when ultrasound 
practice is already efficient.

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
surgical block latency

95% CI −12.0 to −4.8

−226 min
sensory block duration

≈3 h 46 min shorter

−259 min
motor block duration

≈4 h 19 min shorter

NS
analgesic request time

−130.5 min; p=0.057

THE TRADE-OFF

Save ~8 minutes → 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
analgesia min

≈2½ h shorter

−8.0
onset min

likely small

+216
analgesia min

≈3½ h longer

+1.7
onset min
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

100% long-acting dose

Maximum contribution to duration

Typical 50:50 mixture

short long

Only ~50% of the long-acting dose

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

PHARMACOLOGICAL 
COMPATIBILITY NOT 

PROVEN

RISK OF 
PRECIPITATION & 
CRYSTALISATION

MIXTURES OF LA ARE 
“OFF LABEL” & VARIABLE 

PH

26

ADDITIVES / 
PRESERVATIVES & 
NEUROTOXICITY

LACK OF CLEAR & 
PROVEN BENEFIT

RECOMMENDATIONS 
ON DOSING ARE 

LACKING

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

2022 2023 2025 2026
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NOT JUST A STATISTICAL CONCERN

The crystallisation signal is visible under microscopy

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

Why it matters

Particles may irritate tissues or 
neural structures

Accidental intravascular injection 
creates theoretical embolic 
concern

Behaviour after perineural 
deposition remains uncertain

Immediate use is preferable to 
premade mixtures for later use

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 µm vs 
0.2 µm difference.

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

Hoerner et al. RAPM 2022, 2023, 2025; Park et al. RAPM 2026.
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IMPORTANT NUANCE FOR DISCUSSION

Why do studies sometimes disagree?

Example: lidocaine

2023 report: lidocaine + bicarbonate developed 
delayed grade 5 crystallisation

2026 report: lidocaine mixtures showed no 
detectable crystallisation

Different products, concentrations, ratios, 
methods and grading thresholds may explain 
divergence

How to present it fairly

Do not overstate in-vitro microscopy as proven 
clinical harm

Do not dismiss physical incompatibility as 
irrelevant

Avoid unstable or premade mixtures when a single-
agent strategy can achieve the same clinical goal

Point-of-care preparation is preferable when mixing 
is chosen

Hoerner et al. RAPM 2023; Park et al. RAPM 2026; discrepancy highlighted deliberately for balanced interpretation.
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Ropivacaine-bicarbonate: highest grade 
crystallisation
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TOXICITY OF LA MIXTURES IS ADDITIVE, NOT SYNERGISTIC

WE CAN’T MIX 100% MAX DOSE OF EACH LA

50% OF SHORT-ACTING LA + 50% LONG-ACTING LA = 100% MAX 
RECOMMENDED DOSE
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MIXING LOCAL ANAESTHETICS

SELECTIVE USE

Calculating LA doses

Peter Merjavy • CSARIM 2026
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SELECTIVE USE

When might mixing still make sense?

Use selected, explicit indications — not routine recipes.

Intermediate-duration block
ambulatory surgery where prolonged motor 

block is undesirable

Lower-limb or slower-onset 
context

a genuine 10–15 min readiness gain could change flow

Limited ultrasound access
less precise deposition may increase 

pharmacology value

Clear dose and compatibility 
logic

avoid full-dose + full-dose “cocktails”

Peter Merjavy • CSARIM 2026



M I X I NG  L O C A L  A N A ESTH ETI CS Evidence-informed conference slides

MIX FOR A REASON — NOT BY HABIT

A practical decision algorithm
1 Is rapid surgical readiness genuinely important? No → choose single agent by desired duration

2 Would 8–15 minutes change the list flow? No → single agent is usually cleaner

3 Can you accept a shorter sensory/motor block? No → avoid mixture; use long-acting LA or catheter

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

5 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 2
“Onset is always faster.”

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

Myth 3
“Safety is just the same.”

Toxicity is additive and physical compatibility is not guaranteed.

Myth 4
“Filters solve crystallisation.”

They may reduce burden, but do not reliably clear unstable mixtures.
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“Mixing local anaesthetics may buy you few 
minutes,

but often for the price of many hours.”

Peter Merjavy • CSARIM 2026
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