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Transforming Regional Anesthesia From Subjective to Objective: 

New Nerve Localization, Prelocalization and Injection Monitoring Techniques 

Bonnie K. Deschner, M.D.

The practice of regional anesthesia is evolving 

from a specialty of a few pioneers with "mysterious" methods of successfully blocking peripheral nerves to a recognized sub-specialty of anesthesiology, complete with the sophistication of equipment, objective methods for nerve localization and the reproducibility of general anesthesia. I In the past few years, several articles have been published describing methods to more easily locate peripheral nerves, improve block success and prevent nerve injury. Prelocalization, sequential electrical nerve stimuli and injection pressure monitoring are just a few examples of the methods recently described. 

Prelocalization 

Prelocalization, a technique used to locate terminal 

nerves or a plexus to guide the nerve block needle, was introduced by Urmey for a variety of superficial upperand lower-extremity peripheral nerve blocks2 and by Capdevilla for locating the terminal nerves of the axillary brachial plexus.3 The conventional method for locating peripheral nerves has been to identify anatomic landmarks and then explore the target with an invasive needle connected to a nerve stimulator until a suitable endpoint is obtained. In 1996, Urmey proposed the use of an electrode coupled to a nerve stimulator that was passed along the skin to locate the optimal entry point for needle insertion.4 A relatively large transcutaneous stimulating electrode was used to determine the block needle entry point. The new method described by Capdevilla and Urmey, called "percutaneous electrode guidance (PEG)," uses a transcutaneous cylindrical electrode with a minute metallic tip to indent the skin overlying the nerve to guide the block needle closer to the anticipated nerve. The PEG technique is suggested as a method to decrease patient discomfort and complications associated with multiple needle passes and as a useful tool for teaching the anatomical course of nerves. 

Sequential Eledrical Nerve Stimulation 

Sequential electrical nerve stimuli (SENS) is a novel technique for localization of the sciatic nerve and lumbar plexus and was introduced by Urmey last year.s Conventional electrical nerve stimulation is performed by adjusting the current amplitude at a single, set pulse 

duration (usually 0.1 ms). Motor responses that designate innervation by the targeted nerve or plexus are encountered. The current amplitude is slowly decreased while the motor response is observed. Typically a motor response at a low amperage indicates close proximity between the needle tip and the nerve.6 The problem in clinical practice, though, is that the motor response often disappears with minor changes in needle position during the search for the nerve. 

Increasing the pulse duration increases the total elec- 

trical charge delivered, which, in turn, allows an increased ability to stimulate a nerve at a greater distance. Stimulation of the nerve has been found to be proportional to the pulse duration.7 Higher pulse duration results in higher sensitivity (ability to stimulate the nerve with the stimulating needle tip at a greater distance from the nerve) whereas lower pulse duration results in greater specificity (ability to stimulate the nerve with the needle tip close to the nerve). The greater the specificity, the more accurate placement of the needle in relation to the nerve and, theoretically, a higher block success rate. 

Urmey studied a new technique for nerve location by using an electrical nerve stimulator programmed to deliver alternating sequential electrical,pulses of differing pulse duration at a frequency of 3 Hz. Repeating pulse-duration sequences of OJ, 0.3 and 1.0 ms were generated with l/3-second period intervals between each pulse. At a greater distance from the nerve, only higherduration pulses would stimulate the nerve and produce one or two motor responses per second. The endpoint for nerve localization was three motor responses per second at 0.5 mA or less. This indicated that the specificity of nerve location was maintained because all three pulses, including the 0.1 ms pulse, stimulated the nerve at close proximity to the nerve. In 12 of the 16 blocks performed, this technique (SENS) resulted in earlier notification of nerve location compared to conventional nerve localization techniques. The authors concluded that SENS resulted in increased sensitivity without compromising specificity of nerve location. 

Injedion Pressure Monitoring 

With the suggested promise of greater safety and a more rapid learning curve using ultrasound to guide peripheral nerve blocks, there is a resurgence of interest in the field of regional anesthesia. The issue of nerve injury, however, has not been eliminated with ultrasound. Vessels can be easily located, but the exact identification of nerves is often unclear, leading many experts in the field to use nerve stimulation guidance with ultrasound for peripheral nerve blocks. As the stimulating needle passes through tissue with ultrasound guidance, nerves are located both by motor response and ultrasound visualization. Regardless of the technique used, nerve injury is still a potential complication of peripheral nerve blocks. Hadzic et al. has demonstrated in animal studies that injection pressure during local anesthetic administration may be the defining mechanism for nerve injury.n In his study, the sciatic nerves of anesthetized dogs were exposed bilaterally. With direct microscopic guidance, a needle was placed either perineurally or intraneurally, and lidocaine was then injected using an automated infusion pump. Injection pressure was measured using an in-line manometer. After the injection, the animals were awakened and subjected to a series of examinations. The authors found that persistent motor deficits were observed in all of the animals when the injection pressure was greater than or equal to 25 psi. 

Subsequently a simple device called the BSmart™ pressure manometer is being used by Hadzic's group to monitor injection pressure during block injection [Figure 1]. The manometer is a disposable device with markings visible during the injection of the local anesthetic that allows the operator to stop the injection if the pressure exceeds 20 mmHg. It is being used to minimize the potential risk of nerve injury in the belief that injection pressure may be the defining factor leading to peripheral nerve injury. 

The future of regional anesthesia lies in our ability to define objective means to perform and scrutinize the administration of peripheral nerve blocks. When nerve stimulation is used, prelocalization and sequential electrical nerve stimulation may improve our ability to correctly identify the location of peripheral nerves and improve block success. Even though ultrasound guidance is revolutionizing the field of regional anesthesia by providing a tool to visualize nerves or vessels located in the vicinity of peripheral nerves, the potential for nerve injury has not been eliminated completely. Using a simple monitoring device, such as that described by Hadzic, may further ensure the safe performance of peripheral nerve blocks by eliminating nerve injury secondary to high-injection pressure.
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