Risks associated with your anaesthetic

Section 11: Nerve
damage associated with
an operation under
general anaesthetic
Summary
This leaflet explains why it is possible that some nerve damage may occur
during your general anaesthetic. This is an uncommon event. The types of
damage that can occur, its consequences, recovery time and treatment are
described in this leaflet. It also describes all that is done routinely to try and
prevent this happening during your anaesthetic.
For information about nerve damage from a spinal or epidural injection please see
the leaflets Your spinal anaesthetic and Epidural pain relief after surgery on the College
website: rcoa.ac.uk/patientinfo/leaflets-video-resources

What is the nervous system?
The nervous system consists of:
■

peripheral nerves run between the spinal cord and the rest of the body:
●

■

sensory nerves bring information into the brain about touch, pain, position
and hot or cold

●

motor nerves carry messages from the brain to control muscles

●

mixed nerves are partly motor and partly sensory.

the central nervous system:
●
●

the brain acts as the ‘central processor’ of the system
the spinal cord carries electrical signals to and from the brain. It links the
brain to the peripheral nerves.

Section 11: Nerve damage associated with an operation under
general anaesthetic

What symptoms can be caused by nerve damage?
Peripheral nerve damage
■

■

■
■

If sensory nerves are damaged, you may feel numbness, tingling or pain. The pain can be a
continuous aching pain or a sharp shooting pain. You may also get inappropriate warm or cold
sensations. Symptoms can start immediately after an injury to a nerve, or can sometimes not
appear until several weeks after the initial injury.
If motor nerves are damaged, there may be weakness or paralysis (loss of movement) of
muscles in the area supplied by that nerve.
If mixed nerves are damaged, there will be a mixture of symptoms.
The area affected varies according to which nerves have been damaged. There could be
anything between a very small patch of numbness and most of a limb being affected.

Spinal cord damage
Damage to the spinal cord is very rare but usually affects both muscle power and sensation,
depending on where the damage has happened. Unfortunately, spinal cord damage is often
extensive, with pain being a frequent feature. Control of the bowels and the bladder can also
be affected.

How long do these effects last?
Peripheral nerves
■
■

This is variable.
If the changes you notice are slight, recovery may occur within a few days, but it may take
several weeks. Most symptoms resolve within three months.

■

Full recovery can sometimes take up to a year or even longer.

■

Uncommonly, (around 1 in 1,000 anaesthetics)1,2 nerve damage occurs that is permanent.

Spinal cord
■

Unfortunately, damage caused by an injury to the spinal cord is usually permanent. There are
no precise figures, but we know that this is very rare. The people most at risk of spinal cord
damage are those having cardiac, major vascular or spinal surgery. It is usually the result of the
surgery itself or because of poor blood supply to the spinal cord.
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Peripheral nerve damage

How does peripheral nerve damage happen?
Mechanism

Cause

Compression/
stretch

Related to positioning

During the operation, you will be placed in a certain position to allow the
operation to be done. For example, you may need to lie on your front to allow
surgery on your back. If a nerve is stretched or compressed (pressed on or
squashed), there can be nerve damage. If you were awake, you would feel this
and move to relieve the discomfort. During an anaesthetic, you cannot do this.

Tourniquets

If a tourniquet (a tight bandage) is used to reduce surgical bleeding there
can be nerve damage due to pressure on the nerve. Your anaesthetist
and surgeon will take care to limit the pressure and the length of time the
tourniquet is used to reduce the chance of this happening.

Airway tubes

Very rarely, the nerves to your tongue can be compressed by the tube used
in your throat during a general anaesthetic. These tubes are essential for a
safe anaesthetic, to ensure that your airway is clear. You can find out more
about this in Section 4 in this series.

Surgical equipment

Retractors are surgical instruments that may be used to hold structures in the
body out of the way so that the surgeon can see more deeply into the body.
They are used with care, aiming to avoid pressure on nerves.
Direct injury

The surgeon might damage a nerve as he/she operates. Surgical instruments
can also compress and/or stretch a nerve. During some operations, this
may be difficult or impossible to avoid. If this is a significant possibility, the
surgeon should discuss it with you beforehand.

Inadequate
blood supply

Every nerve is supplied by blood vessels which keep it healthy. If these blood
vessels are damaged during the operation, or if the blood supply is reduced
due to pressure or stretching, the nerve can be starved of oxygen. This type
of damage is slightly more likely if you have narrowing of your blood vessels
generally. The surgeon will know about this and take as much care as possible.

Pre-existing

Nerves already compromised by co-existing diseases such as rheumatoid
arthritis and diabetes are more likely to be injured. Your surgeon will know
about these conditions and will take as much care as possible.

Insertion of a
cannula

Nerves can be damaged by needles used to place a cannula (‘a drip’) into a
vein or artery.
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What are the most common peripheral nerve injuries?
The ulnar nerve runs in the arm down to the fourth and fifth fingers. Ulnar nerve damage is a
commonly reported nerve injury.3,4,5 Pressure can easily damage the nerve around the elbow,
where it is very close to the skin. Ulnar nerve damage causes numbness in the fourth and fifth
fingers and/or weakness of the hand muscles.
The common peroneal nerve runs in the leg supplying muscles and skin of the foot. It can be
damaged on the outside of the leg, just below the knee. This can cause numbness on the top of
the foot and/or foot drop (an inability to bend the foot upwards at the ankle joint).1,2

What can be done if there is nerve damage?
Your anaesthetist or surgeon may arrange for you to see a neurologist (a doctor specialising in
nerve diseases). Tests may be done to try and find out exactly where and how the damage has
occurred. This might involve:
■

nerve conduction studies. Very small electric currents are applied to the skin or muscles and
recordings are made further up the nerve. This shows whether the nerve is working or not

■

Magnetic Resonance Imaging (MRI)

■

Computed Tomography (CT) scanning.

The neurologist will suggest a treatment plan, which might include:
■

physiotherapy

■

exercise

■

■

drugs that relieve pain. Drugs may be given which are normally used for treating epilepsy or
depression. They help because they change electrical activity in nerves. Drug treatment is not
always successful in relieving pain
Occasionally an operation may be recommended, either to repair a nerve or to relieve
pressure on a stretched nerve.

What is done to prevent peripheral nerve damage?
Your anaesthetist, surgeon and theatre staff take care to try and prevent nerve damage. They
share the responsibility of minimising the risks by:
■

careful padding of vulnerable areas

■

positioning you in a way which avoids stretching nerves as much as possible

■

the surgeon being aware of the risk of damaging nerves

■

avoiding prolonged bed rest.

Sometimes nerve damage can happen even if the team looking after you have taken the best
possible care of you.
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What increases the risk of peripheral nerve damage?
Patient factors
■

Medical conditions – diabetes, smoking, high blood pressure, vascular disease.

■

Being male.

■

Increasing age.

■

Being very overweight or extremely thin.

Surgical factors
■

■

More complicated operations which involve more instruments are more likely to damage
nerves than simpler operations.
Certain operations, including:
●

operations on the spine or brain

●

cardiac or vascular operations (on the heart or major blood vessels)

●

operations on the neck or parotid (a gland in the face)

●

some kinds of breast operation

●

operations in which a tourniquet (a tight band around a limb) is used to reduce bleeding.

Positioning
■

You are more likely to get nerve damage if you have been placed in certain positions:
●

lying on your front

●

lying on your side for some operations on the chest or kidney

●

●

lying on your back with your legs raised and separated – for operations in the genital area
(this is called the lithotomy position)
your arm being placed in position for some shoulder operations.

Spinal cord damage
Spinal cord damage is very rare. Unfortunately, compared to peripheral nerve injury, it is more
likely to result in permanent serious disability. This is because the spinal cord cannot repair itself.
Compared to peripheral nerve injury, spinal cord damage is:
■

much more rare

■

more likely to be disabling

■

more likely to be permanent

■

more often associated with pre-existing disease.
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How does it happen?
Inadequate blood supply to the spinal cord
This is the main cause of spinal cord damage associated with a general anaesthetic. The following
factors may cause oxygen starvation of the spinal cord:
■

low blood pressure

■

a clot blocking the blood vessels

■

compression or stretch of blood vessels, making them narrower.

The ‘anterior spinal artery syndrome’ is caused by reduced blood flow in this artery. Part of the
spinal cord becomes starved of oxygen and may be damaged. This can result in permanent lower
limb paralysis.
If you have disease of your blood vessels elsewhere (for example coronary heart disease) the risk
of this happening is slightly higher, but the risk remains very rare. Your anaesthetist will adjust your
anaesthetic to keep your blood pressure at a level that he/she considers safe.

How likely is peripheral nerve and spinal cord damage?
The exact risk of nerve damage is not known. The following figures are the best information
available.
■

■

■

■
■

Minor symptoms occur frequently, perhaps as high as 1 in 100 people having a general
anaesthetic. The vast majority of these recover completely.
In one very large study, the overall risk was about 1 in 2,700 patients having a general
anaesthetic.6 However, this was likely to have been an underestimate.
In other smaller studies, the risk of a significant peripheral nerve injury lasting more than one
year, was between 1 in 1,0002 and 1 in 1,500 patients.6
Between 57%6 and 93%2 recovered completely by one year.
Spinal cord damage solely as a result of general anaesthesia alone in patients having routine
surgery is very rare. There are no accurate figures for this.

Who should I go to for help if I think I may have nerve damage and I
have left hospital?
■

Your GP.

■

Your surgeon.

■

Your anaesthetist.

You should go to your GP initially, who may refer you back to your surgeon or to your
anaesthetist.

rcoa.ac.uk/patientinfo | 6

Section 11: Nerve damage associated with an operation under
general anaesthetic
References
1 Warner MA et al. Ulnar neuropathy in surgical patients. Anesthesiol 1999;90:54–59.
2 Warner MA et al. Lower extremity neuropathies associated with lithotomy position. Anesthesiol 2000;93:938–942.
3 Warner MA et al. Ulnar neuropathy in medical patients. Anesthesiol 2000;92:613–615.
4 Cheney FW et al. Nerve injury associated with anesthesia. A closed claim analysis. Anesthesiol 1999;90:1062–1069.
5 Warner MA, Warner ME, Martin JT. Ulnar neuropathy. Incidence, outcome and risk factors in sedated or anesthetized patients.
Anesthesiol 1994;81:1332–1340.
6 Welch MB et al. Perioperative peripheral nerve injuries: a retrospective study of 380,680 cases during a ten-year period at a single
institution. Anesthesiol 2009;111:490–497.

Further information
Anaesthetists are doctors with specialist training who:
■

discuss the type or types of anaesthetic that are suitable for your operation. If there are
choices available, your anaesthetist will help you choose what is best for you

■

discuss the risks of anaesthesia with you

■

agree a plan with you for your anaesthetic and pain control

■

are responsible for giving your anaesthetic and for your wellbeing and safety throughout
your surgery

■

manage any blood transfusions you may need

■

plan your care, if needed, in the intensive care unit

■

make your experience as calm and pain free as possible.

Common terms
General anaesthesia – This is a state of controlled unconsciousness during which you feel
nothing and may be described as ‘anaesthetised’.
Regional anaesthesia – This involves an injection of local anaesthetic which makes part of your
body numb. You stay conscious or maybe sedated, but free from pain in that part of your body.
You can find out more about general and regional anaesthesia in the patient information
booklet Anaesthesia explained, which is available from the College website via:
rcoa.ac.uk/documents/anaesthesia-explained
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Risks and probability
In modern anaesthesia, serious problems are uncommon. Risk cannot be removed completely,
but modern drugs, equipment and training have made anaesthesia a much safer procedure in
recent years.
The way you feel about a risk is very personal to you, and depends on your personality, your
own experiences and often your family and cultural background. You may be a ‘risk taker’, a ‘risk
avoider’, or somewhere in between. You may know someone who has had a risk happen to them,
even though that is very unusual. Or you may have read in the newspapers about a risk and be
especially worried about it.
People vary in how they interpret words and numbers. This scale is provided to help.

Very common
1 in 10
One person in
your family

Common

Uncommon

1 in 100
One person
in a street

1 in 1,000
One person
in a village

Rare
1 in 10,000
One person in
a small town

Very rare
1 in 100,000
One person in
a large town

Your anaesthetist will give you more information about any of the risks specific to you and the
precautions taken to avoid them. There are some rare risks in anaesthesia that your anaesthetist
may not normally discuss routinely unless they believe you are at higher risk. These have
not been listed in this leaflet. You can find more information leaflets on the College website:
rcoa.ac.uk/patientinfo

Author
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Reviewed 2016
This leaflet has been reviewed by the RCoA Patient Information Group which consists of patient
representatives and experts in different areas of anaesthesia.

Disclaimer
We try very hard to keep the information in this leaflet accurate and up-to-date, but we
cannot guarantee this. We don’t expect this general information to cover all the questions
you might have or to deal with everything that might be important to you. You should
discuss your choices and any worries you have with your medical team, using this leaflet as
a guide. This leaflet on its own should not be treated as advice. It cannot be used for any
commercial or business purpose.
For full details, please see our website: rcoa.ac.uk/patientinfo/resources#disclaimer
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Information for healthcare professionals on printing this leaflet
Please consider the visual impairments of patients when printing or photocopying this leaflet.
Photocopies of photocopies are discouraged as these tend to be low quality prints and can be
very difficult for patients to read. Please also make sure that you use the latest version of this
leaflet, which is available on the RCoA website: rcoa.ac.uk/patientinfo/risk-leaflets

Tell us what you think

We welcome suggestions to improve this leaflet. Please complete this short survey at:
surveymonkey.co.uk/r/testrisk. Or by scanning this QR code with your mobile:

If you have any general comments, please email them to: patientinformation@rcoa.ac.uk
Royal College of Anaesthetists
Churchill House, 35 Red Lion Square, London WC1R 4SG
020 7092 1500

rcoa.ac.uk
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