
 
 



 
 



 
 



 
 
 



 

 
 



 
  
 



 
 



 



 



Local anesthetic: Transient neurologic 
symptoms 
Definition 

Lidocaine was first used as a spinal anesthetic in 1948. In 1991, case reports 
of cauda equina syndrome began to appear following the use of 5% lidocaine 
through microcatheters. Two years later, in 1993, transient neurologic 
symptoms (TNS), was described. TNS is a painful condition of the buttocks 
and thighs with possible radiation to the lower extermities, beginning as soon 
as a few hours after spinal anesthesia and lasting as long as ten days. Pain 
can be mild to severe. However, unlike in cauda equina syndrome, TNS 
isexclusively a pain syndrome – there is no bowel or bladder dysfunction, and 
neurologic, MRI , and electrophysiologic examinations are normal. 

All local anesthetics can cause TNS. The incidence of TNS following lidocaine 
is 1:7 (13%). The relative risk of TNS when using lidocaine (versus 
bupivacaine, mepivacaine, prilocaine, or procaine) is 4.35, based on an 
analysis of 14 studies including 1347 patients. However, mepivacaine risk is 
about equal to lidocaine, thus the relative risk of lidocaine/mepivacaine is 7x 
that of bupivacaine, prilocaine, and procaine. Of note, none of the patients in 
this study reported permanent neurologic deficits. 

Transient Neurologic Symptoms (TNS) 

• Incidence: one in seven lidocaine/mepivacaine intrathecal 
administrations (7-fold less for bupivacaine, prilocaine, and procaine) 

• Associations: all local anesthetics 
• Timing: few hours to ~ 1 day, lasting up to 10 days 
• Symptoms: exclusively pain in buttocks, thighs, legs, no dysfunction 

Lidocaine is often chosen for neuraxial anesthesia because it has rapid onset, 
dense blockade, and short duration of action. However, it is also unique in its 
propensity to cause a phenomenon known as transient neurologic symptoms 
(TNS). TNS is characterized by pain in the buttocks and legs that develops 
within a few hours and up to 24 hours after anesthesia. Symptoms typically 
do not last beyond 2 days. It is important to note that although lidocaine is 
more likely to cause transient neurologic symptoms than bupivacaine, 
prilocaine, and procaine, these drugs are less suitable for ambulatory 



patients due to their prolonged action. Mepivacaine results in TNS at a similar 
rate as lidocaine. 2-chloroprocaine (which fell out of favor, but seems to be 
making a comeback) does not and therefore may be a good alternative. 

 

Epinephrine: effect on LA duration 

Basic, Clinical Sciences: Anesthesia Procedures, Methods, and Techniques 

Vasoconstrictors, such as epinephrine, can be added to local anesthetics. The 
addition of epinephrine causes multiple effects. Blood vessel constriction causes 
decreased blood flow to the site of drug administration or infiltration, leading to 
reduced systemic absorption of LAs, lower systemic blood levels, and thus reduced 
risk of LA toxicity. Additionally, administration with epinephrine results in increased 
intraneural concentration of LAs as reduced systemic absorption allows more local 
anesthetic to enter into the nerve membrane and remain for a longer period of time. 
This results in improved depth and increased duration of action of most LAs. The 
increased duration of action is only partially explained by decreased blood flow to the 
area, as the alpha-adrenergic effects of epinephrine will wear off prior to anesthetic 
effect. The extent of prolongation in duration of anesthesia is also dependent on the 
site of injection and the local anesthetic used for the block. Shorter-duration LAs, 
such as lidocaine, have significantly longer duration of action when combined with 
epinephrine compared to LAs such as bupivacaine which have a more modest 
prolongation of nerve block. 

Epinephrine can also be added as a marker for inadvertent intravascular injection and 
to help decrease bleeding at the site of administration. Norepinephrine and 
phenylephrine have also been used for their vasoconstrictive properties, but have not 
been shown to be superior to epinephrine. 
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