                              Dexmedetomidine
Dexmedetomidine is a highly selective alpha-2 adrenergic receptor agonist, is of strong sedative, analgesic, anesthetic sparing effects when used in general anesthesia.1 In the meantime, it can also be used as a perineural adjuvant to facilitate better anesthesia and analgesia. prolong the duration of sensory block, motor block and analgesia, and accelerate the time to onset of sensory and motor block.1 2
Mechanism of action of dexmedetomidine:
The hypothesized mechanisms of dexmedetomidine administration in the peripheral nerve block are as follows: dexmedetomidine inhibits the function of sodium channels and neuronal potassium current 3 and blocks the hyerpolarization-activated cyclic nucleotide-gated channels, resulting in the enhancement of activity-dependent hyperpolarization 4 and leading to the inhibition of substance P release in the nociceptive pathway at the dorsal root neuron.5
Comparative Studies of dexmedetomidine with Other Drugs:
1) Dexmedetomidine vs clonidine  
Compare clonidine and dexmedetomidine in supraclavicular Brachial Plexus Block (BPB) When added to local anesthetic in the supraclavicular BPB, dexmedetomidine enhanced the duration of sensory and motor block and analgesia. The time for rescue analgesia was prolonged in patients receiving dexmedetomidine. It also enhanced the quality of the block as compared with clonidine.6
This suggests that dexmedetomidine may have a better analgesic effect and longer analgesic time as an adjuvant.
2) Dexmedetomidine vs nalbuphine
Compare dexmedetomidine and nalbuphine in Thoracic Paravertebral Block (TPVB) in breast cancer surgeries. Adding nalbuphine to TPVB improved the block’s quality and decreased postoperative analgesic requirements. Adding dexmedetomidine to bupivacaine increased the time to the first analgesic request and more sedation than bupivacaine and bupivacaine with nalbuphine.7
Although nalbuphine has more advantages in analgesic quality, dexmedetomidine can prolong the analgesic time and provide stronger sedation.
3)  Dexmedetomidine vs dexamethasone
Compare dexamethasone and dexmedetomidine for the infraclavicular BPB in patients undergoing forearm fracture surgery there was no significant difference in postoperative pain intensity between dexamethasone and dexmedetomidine groups, although dexmedetomidine demonstrated a longer sensory block duration in comparison with dexamethasone as a lidocaine adjuvant in infraclavicular BPB.8
4)  Dexmedetomidine vs magnesium sulfate
Compare dexmedetomidine and MgSO4 in supraclavicular BPB
dexmedetomidine provides earlier onset of the sensory and motor block and a prolonged duration of sensory and motor blocks, the duration of analgesia is longer, and postoperative rescue analgesia is less compared to patients receiving MgSO4.9
5)  Dexmedetomidine vs fentanyl
Compare dexmedetomidine and fentanyl under ultrasound guidance in supraclavicular BPB, dexmedetomidine prolongs the duration of sensory and motor block and postoperative analgesia as compared to fentanyl when used as an adjuvant to ropivacaine in supraclavicular BPB and is not associated with any major adverse events.10
Dose of dexmedetomidine in Peripheral Nerve Blocks:
The optimal dose of dexmedetomidine as an adjuvant in peripheral nerve block depends on the dose, the block location, the concentration and dose of the local anesthetic drug, surgical method, population, and other factors. Additionally, the choice of dose varies according to the investigator’s purpose.
Many studies have established that the maximum safe dose of dexmedetomidine is 2 μg/kg, and the duration of continuous analgesia is the longest, but the incidence of hypotension is higher in 1.5–2 μg/kg dexmedetomidine.11 Thus, a dose of dexmedetomidine of 1 μg/kg provides an optimal balance between adequate postoperative analgesia and the adverse effects of peripheral nerve block.12
Neurotoxicity of dexmedetomidine:
Multiple studies have examined the risk of neurotoxicity in perineurally administered dexmedetomidine. Schnabel et al, for example, summarized that the injection of rat sciatic nerves with dexmedetomidine in combination with either ropivacaine or bupivacaine did not show significant changes within the nerve compared with local LAs alone. Furthermore, adding dexmedetomidine to LAs might have a protective effect on reducing the inflammatory effects of LA by regulating mast cell degranulation.13
It is suggested that the neuroprotective effect of dexmedetomidine makes it suitable for peripheral nerve block as a combined local anesthetic.
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