
 

 

  
Abstract—Successful regional anesthesia depends upon precise 

location of the peripheral nerve or nerve plexus. Locating peripheral 
nerves is preferred to be done using nerve stimulation. In order to 
generate a nerve impulse by electrical means, a minimum threshold 
stimulus of current “rheobase” must be applied to the nerve. The 
technique depends on stimulating muscular twitching at a close 
distance to the nerve without actually touching it. Success rate of this 
operation depends on the accuracy of current intensity pulses used for 
stimulation .In this paper, we will discuss a circuit and algorithm for 
closed loop control for the current, theoretical analysis and test 
results is discussed and results is compared to previous techniques. 
 

Keywords—Close Loop Control, Constant Current, Nerve 
Locator. 

I. INTRODUCTION 
 HE regional anesthesia is preferred to global anesthesia 
when applicable due to its advantages including safety, 

low cost and patient preference. 
Historically, nerve blocks were performed using anatomical 

landmarks as a guide as to where to insert the needle and then 
eliciting paraesthesia. When the locating needle touched the 
nerve the patient experienced a sensation like ‘pins and 
needles’ or an ‘electric shock like sensation. 

The disadvantages of using a paraesthesia technique are the 
theoretical increase in the risk of nerve damage by the needle 
touching the nerve, its reliance on a subjective sensation that 
patient experiences and the lack of an objective response that 
the anesthetist can use [1]. 

Nerve Locator is the most commonly used technique in 
most developed countries for locating peripheral nerves [2]. 
The technique depends on stimulating muscular twitching at a 
close distance to the nerve without actually touching it [3]. 
Successful regional anesthesia depends upon precise location 
of the peripheral nerve or nerve plexus [3]. 

In order to generate a nerve impulse by electrical means, a 
threshold stimulus of current must be applied to the nerve 
“rheobase” [2]. Further the needle tip is from the nerve, a 
proportionately greater current is needed to stimulate the 
nerve, and vice versa. Based on this fact, the amount of 
current and pulse duration required to stimulate the nerve 
indicates how far the needle tip from the nerve is. The load 
resistance varies with the tissue impedance and the position of 
the electrode from the tip of the needle. Current delivered to 
the nerve has to be maintained constant regardless of the tissue 
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impedance and the distance between the needle tip and the 
electrode. 

II.  PREVIOUS WORK 
Several implementations for generating a fixed current for 

nerve locator and stimulators were proposed before like using 
a current mirror with variable control voltage which achieves 
a relative error up 5% and lacks a closed loop control as in [4] 
or using operational amplifier with step up transformer for 
setting the current and operational amplifier for current 
feedback as in [5] or using a µ-controller to drive 16 Bit 
Digital to Analog Converter "DAC" which its output is used 
to drive voltage to current converter circuit implemented with 
two operational amplifier as in [6]. Previous techniques suffer 
from bad current precision or lack of information about the 
current intensity accuracy. 

III. OUR PREVIOUS WORK 

A.  Design Idea 
In order to control the stimulating current, a controlled 

current sink circuit was developed [7]. The current sink 
circuit consists of a Pulse Width Modulation PWM signal 
with a duty cycle proportional to the required current and a 
low pass filter for converting the PWM to the DC voltage. An 
Operational Amplifier Op-Amp and Darlington transistor are 
used for buffering the DC voltage which is applied to high 
precision resistor to control the amount of sink current, a 
transistor is used to interrupt the current path in order to 
control the pulse width and frequency of the pulse. The PWM 
and interrupt resistor timings are generated using timer 
interrupts on the µcontroller. Circuit is shown in Fig. 1 and 
simulation result for the current against control Voltage is 
shown in Fig. 2. 
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