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Reply: Using epinephrine in local infiltration analgesia (LIA): 
focusing on safety reasons
(Reply to Fernando R Altermatt and Juan C De la Cuadra-Fontaine. Acta Orthop 2023; 94: 287    

regarding Chareancholvanich et al., Acta Orthop 2023; 94: 97–101. doi: 10.2340/17453674.2023.8482)

Sir,—we are pleased to know that you were interested in our 
study “Efficacy of epinephrine in local infiltration analgesia on 
pain relief and opioid consumption following total knee arthro-
plasty: a randomized controlled trial.” We thank you for your 
comments regarding concerns regarding the toxicity of bupiva-
caine and for providing us with such useful information. 

We were also aware of the risk of developing local anes-
thetic systemic toxicity (LAST) after local infiltration anal-
gesia (LIA) solution, bupivacaine in particular. As you 
mentioned, to date, no study has evaluated bupivacaine 
absorption used in LIA for TKA. However, there are many 
published recommendations concerning the optimal dose of 
bupivacaine, both in dose per weight and maximum dose. 
According to El-Boghdadly et al., the maximum dose of 
bupivacaine without epinephrine is 2 mg/kg or 175 mg, 
while the maximum dose of bupivacaine with epinephrine 
is 3 mg/kg or 225 mg (1). Another source stated that 2.5–3.5 
mg/kg is an upper limit of dosing (2). Our local infiltration 
analgesia was composed of 0.5% bupivacaine 20 mL, which 
equaled 100 mg in total. The average weight of the control 
group was 63 kg, and the average weight of the epinephrine 
group was 70 kg. Therefore, the bupivacaine prescribed in 
our study was well below the maximum dose recommenda-
tion. The dose of bupivacaine in LIA used in our study was 
also less than in some other studies. Hagar et al. injected 
bupivacaine at a dose ranging from 125 mg to 250 mg in 

their studies (3). Moreover, amounts as high as 300 mg of 
bupivacaine have also been reported in a study from Peterson 
et al. without any occurrence of LAST (4). 

Ultimately, we do not deny that adding epinephrine into the 
LIA regimen would increase the safety dose of bupivacaine, 
but whether that will be necessary or not may still need to be 
debated.
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