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School of Natural Sciences & Psychology 

Peripheral Microneurography & Pain Mechanisms 

 

 

Participant Information Sheet 
 

You are being invited to participate in a neuroscience research study. We are looking for healthy 

participants, aged 18-60, to investigate how “normal” nerves respond to different types of skin 

stimulation. Your participation will ultimately contribute to our understanding of sensory perception 

and pain. 

 

Participants will need to attend one laboratory session in the Tom Reilly Building, which may last up 

to 6 hours. They will be reimbursed for their time in Shopping or Amazon vouchers (£10/hour). 

 

It is important that you understand why the research is being done and what it involves. 

Please carefully read the following information. We are more than happy to answer any questions 

you might have. 

 

1. What is the purpose of the study? 
The purpose of the study is to understand how different types of nerves in the skin respond to 

different types of skin & nerve stimulation, including painful stimuli, by recording nerve activity and 

your own perceptions using a unique technique. The technique, Microneurography, uniquely allows 

us to directly record from and stimulate single nerve cells within the skin using very thin needle 

electrodes - while participants are awake, comfortable, and fully able to discuss the sensations with 

us.  

 

We are interested in investigating nerves in three main locations: 1) Arms & Hands, 2) Legs & Feet, 

and 3) Facial & Trigeminal Nerves.  

 

You are being invited to participate in an experiment in the following location(s): 

Leg & Foot (Common Peroneal Nerve) 

 

See Appendix A for details. 

 

These areas were chosen for the different types of nerves found in the skin, and also for their 

relevance to pain research. If you’re interested in participating, but would prefer we perform the 

procedure(s) in a different location to the one specified above please contact us. 

 

Your participation will help us understand how healthy nerves react and, importantly, how they 

might function differently in people with Neuropathic Pain. 

 

“Neuropathic Pain” (NP) is a recently classified type of chronic pain which affects ~8% of the 

population. Originating in the nerves, in many cases it is frequent, devastatingly severe, and 

extremely difficult to manage, even with medication. NP typically follows a disease (e.g. multiple 

sclerosis, diabetes, cancer) or damage (physical trauma, compression) which affects the central 

(brain & spinal cord) or the peripheral nervous systems. 

 

The ‘pain’ is likened to burning or extreme cold, prickling, “pins and needles”, itching, electric 

shocks, or numbness. However, this is not just due abnormal activity within injured neurons (nerve 

cells), the type of sensations experienced suggests that NP also involves abnormal activity in intact 

neurons in the same area that respond to touch, temperature, etc. 

 

The stimuli and pain models we have selected allow us to specifically investigate the nerves 

responsible for these sensations (see Appendix C). 
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2. What will happen to me if I take part? 
You will be invited to participate in one testing session, lasting up to 6 hours. This will involve having 

two (or three) needle microelectrodes (like acupuncture needles, but thinner) inserted through the 

skin at the specified location (see above and appendix A). This is generally pain-free, and is often 

not even felt. As nerves signals are conducted as electricity, the fine tips of the electrodes allow us 

to pick up, record from and stimulate nerve bundles, and even single nerve cells. Throughout the 

experiment you will be encouraged to monitor and discuss the sensations you experience, and when 

we find the nerve, hear and see it respond to different stimuli in real time! 

 

The Experimental Procedure 

You will be sat comfortably in an adjustable chair, and fitted with apparatus to measure nerve 

activity. (It’s important that you visit the toilets before this as you will need to sit still for the whole 

of the experiment, once connected). 

 

We will insert two (or three) 0.2 mm diameter needle electrodes through the skin. The first 

electrode is used as an electrical reference, and is inserted very superficially. The second (and third) 

will be used to localize the nerve, and we may send (very) weak current pulses through this 

electrode to see if you feel anything from the skin area under study.  

 

Once in the nerve, the fine tip of the needle can record the activity from a single nerve cell (neuron) 

among the thousands in the nerve. To record nerve impulses from a single neuron we gently 

stimulate the skin (mechanically), and adjust the position of the recording electrode in small steps, 

until one response stands out in the recording. We will then analyse what kind of neuron we’ve 

found, what part of the skin it is responsible for, and what kind of stimulus it responds to (e.g. 

pressure, stretch, or something else?). Once a neuron is identified a very weak electrical stimulation 

will be delivered to induce a sensation. This should feel like a natural skin sensation. 

 

This will be then be paired with different types of stimulation that are relevant to neuropathic pain 

(see Appendix C) to see how the neuron responds and changes or how stimulation of single nerve 

fibres impacts on the level and quality of background pain. Each type of stimulation will be explained 

to you in detail before we proceed. Nothing is done without your consent. Some of the stimuli may 

be unpleasant (or mildly painful) as it is important we study these sensations as well, but the 

procedures are extensively tested, completely safe, and any effects are temporary. You will be 

asked to complete questionnaires based on these sensations. 

 

During the experiment you will be able to hear the nerve impulses that we are recording in a 

loudspeaker, and you will see different types of recordings on a computer screen, and it’s an 

exciting experience if you’re interested in neuroscience. 

 

Notes 

You must sit absolutely still during the critical periods when we are recording from a neuron, but 

between recordings it will be possible to make small movements to prevent fatigue. 

 

You may experience a transient, dull, deep, or shooting sensation when the electrode is inserted into 

the nerve. Other than the controlled painful models, there should be no pain or discomfort during 

the major part of the experiment when activity is being recorded. If you experience strong or 

continuous pain, the experiment is always stopped and the electrodes removed.  

 

We will continually discuss and monitor your sensations during the experiment. You will be 

encouraged to talk about your sensations as your perceptual experiences are just as important as 

the recordings. We will always be happy to answer questions during the experiment. 

 

3. Do I have to take part? 
No. It is your decision; you may withdraw at any time and without giving a reason. You will be 

reimbursed for the duration of your participation, where applicable. 
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4. Am I eligible to take part? 
All participants must complete the health screening form. Please review it (here) in advance. 

You must not take part if you: 

· Have undergone microneurography on the same site within the last 3 months 

· Have a heart disease/wear a pacemaker 

· Have a bleeding / blood-clotting disorder (e.g. hemophilia) 

· Are, or may be pregnant 

· Have a known infection with a blood borne virus (e.g. HIV, Hepatitis B, Hepatitis C) 

· Have a phobia of needles 

You must also be willing to give us details if you: 

· Have diabetes 

· Are currently suffering from depression. 

· Have suffered from a neurological condition, head trauma or trauma to arms/wrists/ 

hands/fingers/ feet/legs. 

· Have a history of skin or respiratory irritation i.e. Eczema, Psoriasis, Asthma. 

· Have an allergy, and specifically if you have an allergy to sticking plasters. 

· Are currently taking or using medication: 

· Have another medical concern that hasn’t been mentioned. 

 

We will then be able discuss your eligibility for the experiment, and may be able to adapt the 

procedure, or set of stimuli to suit you. If you come under these criteria, but do not wish to give us 

further details then you must not take part. 

Please contact us if you have any questions. 

 

5. Will my data be confidential? 
You will be asked to sign a consent form, and provide your name & email address. You will also be 

assigned and participant ID number (PID#). This will be confidential, stored securely and separately 

from all other data. All other data, including your health screening form, will only be identified by 

the anonymised PID# and cannot be linked back to you without the consent form. 

 

6. What are the risks & benefits? 
All of the techniques and equipment used, including the various different stimuli and pain models 

are considered safe, well tested, and used extensively in this kind of research. For details about 

microneurography please see Appendix B. For details of the stimuli and pain models please see 

Appendix C. All precautions have been taken to minimize any risks, and a standardized protocol is 

followed in every experiment, however, please take the time to understand the procedures. 

 

This study has been approved by the LJMU REC. Reference: 14/NSP/039. If you have any 

complaints or concerns, please contact the REC Chair: Dr. Diana Leighton (d.j.leighton@ljmu.ac.uk).  

 

During the experiment you will have the opportunity to hear and see activity in your nerves in 

action! It is an opportunity to witness neuroscience research first hand. You will also be contributing 

significantly towards our understanding of peripheral sensory nerve function, and particularly to our 

knowledge about differences that occur in Neuropathic Pain. 

  

mailto:d.j.leighton@ljmu.ac.uk
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7.  Contact Information: 

 
Primary Contacts 

 
Dr. Andrew Marshall 

Natural Sciences & Psychology 
Room 3.12, Tom Reilly Building 

Byrom Street, Liverpool, L3 3AF 
A.G.Marshall@ljmu.ac.uk 

Adarsh Makdani 
Natural Sciences & Psychology 
Room 3.12, Tom Reilly Building 

Byrom Street, Liverpool, L3 3AF 
A.Makdani@2014.ljmu.ac.uk 

 

 
 

Supervisor 
 

Ethics 
 

Professor Francis McGlone 

Natural Sciences & Psychology 
Room 3.23, Tom Reilly Building 

Byrom Street, Liverpool, L3 3AF 
F.P.McGlone@ljmu.ac.uk 

 

 

Dr. Diana Leighton 

Research Ethics Committee  - Chair 
d.j.leighton@ljmu.ac.uk 

 

mailto:A.G.Marshall@ljmu.ac.uk
mailto:A.Makdani@2014.ljmu.ac.uk
mailto:F.P.McGlone@ljmu.ac.uk
mailto:d.j.leighton@ljmu.ac.uk
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Appendix A: 

 

Location(s) 

 

Below is diagram depicting which area of the body this experiment will focus on and the needle 

electrode insertion site(s). In all cases there is very little discomfort, if any, as the needle enters the 

skin (it’s often not even felt). All the sites are chosen following a very close study of the anatomy by 

a neurophysiologist, and most are standard sites used by microneurographers around the world. The 

location below was chosen due to the relevance to pain research, and also the kind of nerves we 

hope to find. 

Leg & Foot 

(Common Peroneal Nerve): 

 

Electrodes will be inserted into the back of the leg, just below the knee. 

 

The branch we focus on primarily innervates the skin on the back of the leg. 

 

We will be interested in mechanically, and electrically stimulating the skin and the 

nerve cells. Depending on the skin location of the nerve we may also wish to use 

thermal stimulation and chemical stimulation (such as histamine iontophoresis or 

cowhage). 

 

The types of nerve cells found in the leg include C-Tactile afferents, which 

respond optimally to gentle stroking touch, and are only found in hairy skin. 

They’re of particular interest to us because of how neuropathic pain patients often 

report gentle touch as intensely painful, suggesting that there may be changes in 

the profile of these nerve cells. We’re also able record the responses of all nerve 

cells to a greater range of stimuli and pain models. 

 

Please also carefully look at the section on intramuscular hypertonic 

saline in Appendix C below. 
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Appendix B: 

 

Microneurography 

 

This type of experiment has been conducted since 1965. The researchers who developed the 

technique did the first experiments on themselves, and thousands of experiments have since been 

conducted. During this time nerve damage has never been reported.  

 

This is as expected. The electrodes are very thin and do not have any cutting edges; they can pass 

smoothly through tissue without causing damage.  

 

Therefore risks involved are very small, but it is still important to discuss them: 

 

Bleeding: No signs of bleeding in the nerve have been reported. The thin needle electrode will likely 

not damage blood vessels. (Note that a needle used for taking blood samples is of much larger 

diameter and has cutting edges in the tip). 

 

Mechanical nerve damage: The electrodes may deform the nerve fibres in the nerve, but the fibres 

will regain their original positions when the electrode is removed. Whilst there is no evidence of 

harm, it is possible that a few nerve fibres of the thousands in the nerve bundle are temporarily 

damaged by this procedure. It is well known that such damage is quickly overcome (Seddon & 

Sunderland peripheral nerve injury classifications: I & II), however, as a precaution against damage 

and fatigue we avoid studying the same nerve more than once in 3 months. 

 

Infection: The electrodes are sterilized, and infections have never been seen after these 

experiments. The risk for infection during these experiments is no larger than with any procedure 

that involves damage to skin, for example blood tests, small operations or injuries, or during dental 

procedures.  
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Appendix C: 

 

Stimuli 

 

All participants will receive mechanical stimuli (such as gentle touch with a hand, brush, or nylon 

filaments, stretching, and light pressure). This allows us to find, and characterise the nerves by the 

way they respond to touch. 

 

All participants will also receive (weak) electrical stimulation, using approved, electrically isolated 

stimulators. This will be delivered either through the skin (surface electrodes), or through the needle 

electrodes. This will allow us to find and characterise nerves, and also so you can describe how the 

stimulus actually feels. We hope to isolate natural patterns, and feed them back into similar nerves 

to see how these are perceived by you. 

 

Depending on the nerve cells we find and their location on the skin we will consider the following 

stimuli in addition to those above. (These will be explained to you in full at the time, if appropriate, 

but they’re listed here in brief. All equipment used is safety tested). 

 

Further Mechanical Stimuli & Pain Models:  As well as the manual stimuli, and nylon filaments above 

we may also use: a vibrometer to measure sensitivity to vibration, a manual or robotic tactile 

stimulator to apply controlled strokes, and an algometer which measures sensitivity to pressure / 

pressure pain thresholds. 

 

Thermal Stimulation: Using a standard thermal sensation testing device we may measure your 

temperature change detection thresholds, and your hot and cold pain thresholds. We may also use 

the device to apply prolonged hot or cold painful stimuli so that we can record nervous responses 

and also how responses to other stimuli change after application. The device has several safety 

features and hard cut-off temperatures, so although the sensations may be mildly painful or 

unpleasant, it cannot harm you. 

 

Chemical Stimulation: We have a library of chemical stimuli, which are used extensively in 

neuroscience research. We’re interested in seeing the nervous & perceptual responses to these 

chemicals, and also how responses to other stimuli change after application. This is because they 

imitate some of the characteristics seen in neuropathic pain. Current chemical stimuli include: 

Capsaicin (chilli, heat), Menthol (minty, cooling), Sanshool (tingling), Lidocaine (causes a feeling of 

numbing), Histamine & Cowhage (itch) – applied topically, or using tested techniques. All 

concentrations are proven safe, and in line with other studies. Participants with broken, irritated skin 

or relevant allergies will not experience these chemical stimuli. 

 

Intramuscular hypertonic saline: To understand how activity in specific identified nerve fibre types 

impacts on deep muscle pain we will use the intramuscular hypertonic saline model of muscle pain. 

Sterile hypertonic (5%) saline will be given into a muscle on the front of the shin using an infusion 

pump. The skin will be cleaned with an alcohol wipe before insertion of the cannula. Hypertonic 

saline - sterile salty water - is a natural compound. Saline is present in all tissues within the body, 

albeit at low concentrations (0.9%). The injection or infusion of hypertonic saline (5%) causes a dull 

cramp-like pain in the muscle. It is a well-studied model of pain in awake human subjects. People 

typically tolerate the pain very well, knowing that it will cease within 20 minutes after the injection 

or infusion has stopped. There are no lasting effects: the hypertonic saline simply dilutes down to 

the normal concentration (0.9%) over time. You may notice a mild discomfort in the muscle that can 

last 2-3 days following this procedure but that this should abate in the following 3-7 days. If the 

discomfort persists please contact the researchers to discuss your concerns. 

 

You will be asked to rate a pain score throughout the time you are receiving the hypertonic saline. 

The aim is to achieve a stable pain score of moderate severity. We will then test how the pain score 

changes in response to stimulation of a single nerve fibre. 
 

 


