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1.

INTRODUCTION

1.1

1.2

Epidural analgesia can be highly effective for controlling acute pain after surgery or trauma
to the chest, abdomen, pelvis or lower limbs. It provides excellent pain relief with high
patient satisfaction when compared with other methods of analgesia and may avoid side
effects associated with systemic therapy. However, epidural analgesia can cause serious,
potentially life-threatening complications and all practitioners should be aware of these.
Safe and effective epidural management requires a co-ordinated multidisciplinary approach
(1, 2).
This document is a revised version of the guideline published in 2010 (3).

2.

SCOPE OF RECOMMENDATIONS

2.1

These guidelines are concerned with the management of epidural analgesia in the hospital
setting in the United Kingdom, including continuous infusions, patient-controlled epidural
analgesia (PCEA) and intermittent top-up injections.
These guidelines are not concerned with the management of epidural analgesia for persistent
cancer pain, palliative care or chronic pain.
These guidelines are not concerned with the management of epidural analgesia for
obstetrics. The Association of Anaesthetists & Obstetric Anaesthetist’s Association have
recently produced a safety guideline on the neurological monitoring after obstetric neuroaxial
blockade (4).
These guidelines are not intended to guide the management of any other neuraxial technique
such as single shot spinal injections or intrathecal catheters.
The features of an epidural pain management service are described. These recommendations
should be considered with other guidelines on the provision of Inpatient Pain Services (5).

2.2
2.3

2.4
2.5

3.

PATIENT SELECTION AND CONSENT

3.1

Patient selection for epidural analgesia should be based on a careful risk/benefit analysis for
each patient.
In patients for whom the risks outweigh the benefits, alternative methods of pain relief
should be sought.

3.2
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Table 1
Absolute contraindications

3.3

3.4

3.5

3.6

•

Patient refusal

•

Infection at site of catheter insertion

•

Raised intracranial pressure in those at risk
of cerebral or cerebellar herniation

•

Allergy to agents prescribed in epidural

•

Lack of appropriately trained medical/nursing personnel available

Relative contraindications
•

Cognitive or communication impairment
that leads to difficulty in clinical assessment
of epidural function or complications

•

The immunocompromised patient and
patients with an abnormality of coagulation

Continuous epidural analgesia is a significant procedure with specific and potentially serious
complications; therefore every effort to obtain informed patient consent must be made,
whilst recognising that in some patient groups such consent may not be possible. In such
cases, GMC guidance on consent for patients who lack capacity should be followed.
The process of obtaining consent should comply with national and local guidance (6). There
should be a discussion of the risks and potential benefits of epidural analgesia, including
information on late complications that may occur after discharge from hospital. The amount
of information on risk discussed with patients will depend on the individual patient and
what they want and need to know. The GMC stipulates that patients must be informed of
potentially serious adverse outcome, even if the likelihood is very small. They should also
be told of less serious adverse complications if they occur more frequently (6). Such risks
should be explained in terms that the patient understands, and the quoted frequency of
adverse events based on local and/or national evidence (such as NAP3 (2)). Explaining the
risks and benefits of alternative treatments is an important part of the consent process.
Other sources of information should be available to enable patients to make an informed
choice about their treatment. For example, patient information leaflets or other resources.
Where possible, these should be given to patients in adequate time prior to the procedure,
in order that they have sufficient time to process the information.
A summary of this consent discussion should be documented either in the patient’s notes or
on the anaesthetic chart.

4.

PERSONNEL, STAFFING LEVELS AND WARD ENVIRONMENT

4.1

The Department of Anaesthesia should ensure that there are designated personnel and
clear protocols to support the safe and effective use of epidural analgesia. This should be
the responsibility of a multidisciplinary Inpatient Pain Service (5). The service should ensure
4
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4.2

4.3

4.4

4.5

4.6
4.7

4.8

that appropriate documentation, administrative routines and clinical governance are in
place.
Ultimate responsibility for the epidural infusion remains with the practitioner who instituted
it (or supervising consultant if inserted by a trainee). However, immediate supervision of the
patient may be passed to the Inpatient Pain Service and competent ward based registered
nursing staff. An agreed form of communication should be used to facilitate this transfer of
supervision.
Trainee, Staff Grade, Associate Specialist and Specialty (SAS) doctors should be able
to demonstrate appropriate competencies before performing epidural injections and
establishing infusions without the direct supervision of a consultant or senior colleague.
These competencies are well defined, regularly reviewed and available from the Royal
College of Anaesthetists and Faculty of Pain Medicine websites.
There should be adequate handover of information between those that manage epidurals in
hours (including the Inpatient Pain team and on-call staff) about patients who are receiving
epidural analgesia. An up-to-date list of epidurals should be maintained and readily available.
Registered nurses with specific training and skills in the supervision of epidural analgesia
and management of its complications should be present on the ward and on every shift
(i.e. 24-hour cover). Staffing levels and expertise should be sufficient to enable adequate
monitoring and care to be given to all patients receiving epidural analgesia. These staff must
be available to respond to adverse events in a timely fashion. Oxygen and full resuscitation
equipment should be available, including readily available access to 20% lipid emulsion (i.e.
Intralipid® 20% emulsion, Fresenius Kabi AB) and naloxone.
Patients receiving epidural analgesia should be situated on a ward in such a way that allows
close supervision by nursing staff.
Before the patient returns to the ward, the responsible anaesthetist should be assured that the
ward is sufficiently staffed to ensure safe regular patient assessment and safe management
of the epidural. A system of communication should exist to inform the anaesthetist and
theatre staff if this is inadequate. Patients should not be discharged to a ward if it is unable
to deliver appropriate monitoring and care of an epidural.
There should be 24-hour access to:
a.
medical staff, trained and competent (see Section 14) in the management of
epidurals, present within the hospital
b.
senior anaesthetic advice and availability
c.
a resuscitation team with a resident doctor with appropriate competencies
d.
appropriate imaging for the detection of suspected spinal canal space occupying
lesion (may not necessarily be on site).
5

Best Practice in the Management of Epidural Analgesia in the
Hospital Setting

5.

CATHETER INSERTION

5.1

Epidural catheter insertion should be performed using an aseptic technique. This should
include surgical hand antisepsis, sterile gloves, sterile gown, hat, mask, suitable skin
preparation and sterile drapes around the injection site (8).
Evidence suggests that Chlorhexidine skin antisepsis is more effective than povidone iodine,
though the latter may need to be used where allergy to chlorhexidine is present. Practitioners
should be aware of the risks and benefits of all skin antiseptic preparations (including the
various concentrations available).
The tip of the epidural catheter should be positioned at a spinal level appropriate for the
surgery. The catheter should be secured in order to minimise movement in or out of the
epidural space. A sterile dressing should allow easy visibility of the insertion site and catheter.
Anaesthetists inserting epidural catheters should be aware of, and adhere to, local infection
guidelines (including use of prophylactic antibiotics in special circumstances).
Duration of catheter placement should be determined after weighing up the associated
risks and benefits. Epidural catheters should not remain in situ for longer than clinically
necessary and should be removed as soon as it is safe to do so (including taking into account
anti-coagulation).

5.2

5.3

5.4
5.5

6.

ANTI-COAGULATION AND EPIDURALS

6.1

Dose, timings and therapeutic effect of all anti-coagulation should be considered both when:
a. Inserting an epidural
b. Removing an epidural
c. Instituting anticoagulation whilst an epidural is in situ
Failure to consider the concurrent use of anti-coagulation with epidural anaesthesia increases
the risk of epidural haematoma, that if left untreated may lead to paralysis.
Local guidelines should be in place to reflect this, based on the best available safety evidence
(such as the comprehensive guidelines produced by national bodies).
Additionally, further advice may need to be sought from a haematologist if the patient has
a co-morbidity that would adversely affect coagulation or the length of action of the anticoagulant (such as impaired renal function).

6.2
6.3
6.4
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7.

EQUIPMENT

7.1

Equipment for epidural insertion and infusion should be standardised throughout the
institution so that it is familiar to all staff providing or supervising epidural analgesia. Staff
should be trained in the use of this equipment.
Infusion pumps should be configured specifically for epidural analgesia only, with pre-set
limits for maximum infusion rate and bolus size; lock-out time should be standardised if used
for PCEA (9). There should be a documented maintenance programme.
The epidural infusion system between the pump and patient should be considered closed;
there should be no injection ports. An anti-bacterial filter should be inserted at the junction
of epidural catheter and infusion line.
Effective management of epidural analgesia may require the administration of a bolus
injection of solution into the system. This may be performed using the pump, thus not
breaching the system. If a separate handheld syringe is used, the injection should be
performed using a strict aseptic technique. Bolus injections should only be performed by
staff with appropriate training and competencies and more intensive monitoring of the
patient is required immediately after the injection.
Epidural infusion lines should be clearly identified as such. The National Patient Safety
Association recommended the use of yellow tubing to differentiate epidural/spinal lines
from arterial (red), enteral (purple) and regional (grey) infusions (10, 11).
It is recommended that epidural infusions and boluses should be performed with devices
that will not connect with intravenous Luer connectors or intravenous infusion spikes. All
NHS institutions should transition to the use of the newly developed NRFit™ (ISO 80369-6)
neuraxial connector (12).
Resuscitation equipment and medications should be immediately available wherever
epidural infusions are employed.
These medications should not only include standard cardiac arrest medications and oxygen
but also 20% lipid emulsion (i.e. Intralipid®), naloxone and a vasopressor according to local
guidelines.

7.2

7.3

7.4

7.5

7.6

7.7
7.8

8.

MEDICINES FOR EPIDURAL ANALGESIA

8.1

There should be a limited range of epidural solutions agreed and approved in every hospital
through local formulary and other relevant governance processes. (13).
UK-Licensed products should be prescribed whenever possible. Prescription of unlicensed

8.2
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8.3
8.4

8.5

8.6

8.7

8.8

infusions, batch manufactured in MHRA licensed facilities, should comply with GMC
guidelines. Epidural infusions should not be prepared in clinical areas unless in exceptional
circumstances.
Epidural infusions should be labelled ‘For Epidural Use Only’.
Epidural infusions should be stored in separate cupboards or refrigerators from those
holding intravenous and other types of infusions in order to reduce the risk of wrong route
administration (13).
The lowest possible effective concentration of local anaesthetic should be used in order to
preserve motor function as much as possible. This improves patient satisfaction and aids
detection of neurological complications. If higher concentrations are required, the infusion
rate should be reduced periodically to allow assessment of motor block.
The use of drugs beyond their licence (“off-label use”) should be consistent with GMC
guidance, local hospital policy, and informed by recommendations of the British Pain Society
(14).
Epidural Infusions should be connected to the epidural catheter as soon as possible by the
clinician responsible for its insertion to minimise errors due to wrong route administration
of local anaesthetic.
Adverse events suspected to be associated with epidural infusions should always be reported
via the MHRA Yellow Card Scheme.

9.

PATIENT MONITORING

9.1

Patients shoud be monitored initially for immediate complications in a higher dependency
area such as a recovery unit, critical care or specialised ward until such time that the
responsible clinician is satisfied that safe discharge to the ward may occur.
Patients should be monitored closely throughout the period of epidural analgesia, with
sensory and motor assessments continued until the return of normal function after cessation
of the treatment. This should be performed by trained staff aware of its significance and
the action required in response to abnormal values. Monitoring should include: heart rate
and blood pressure; respiratory rate; sedation score; temperature; pain intensity score at
rest and on movement; degree of motor and sensory block; National Early Warning Score
(NEWS2) (15), or appropriate paediatric early warning score; infusion rate, name and
concentration of local anaesthetic used.
Patients nursed in a head down position for prolonged periods risk cephalad spread of
epidural solution, with the potential for subsequent complications (16, 17).

9.2

9.3
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9.4
9.5
9.6
9.7

9.8
9.9
9.10

9.11
9.12

The insertion site should be regularly examined for signs of leaking or inflammation.
Additional requirements for monitoring will be determined by the nature of the surgery,
condition and age of the patient.
The frequency of observations should be determined by normal clinical considerations.
Minimum frequency of observations should be every four hours.
Observations should be more frequent in the first 12 hours of the epidural infusion, after
top-up injections, changes of infusion rate and in periods of cardiovascular or respiratory
instability.
Minimum period of monitoring following a bolus top up of an epidural should be every 5
minutes during the first 30 minutes.
Monitoring should follow clear written protocols and compliance with these should be
audited.
Pain scores (at rest and on movement or deep breathing) and sedation scores will help to
identify inadequate or excessive epidural drug administration. Monitoring protocols should
give clear guidance on actions required if analgesia is inadequate.
Sedation is often the most sensitive indication of opioid-induced respiratory depression.
Monitoring of sensory and motor block is essential for the early detection of potentially
serious complications. The Bromage Scale is an accepted tool for the measurement of
motor block (3, 18), however it is commonly misrepresented (19). An aide memoir such as
that reproduced in Figure 1 should be included in local written protocols.

9
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Figure 1: The Bromage Scale

Figure 1: Reproduced with permission from Association of Anaesthetists & Obstetric Anaesthetist’s Association Safety
Guideline: Neurological monitoring after obstetric neuroaxial blockade (4).

9.13

9.14

9.15

9.16
9.17

An increasing degree of motor weakness usually implies excessive epidural drug
administration. However, it can indicate very serious complications including dural
penetration of the catheter, or the development of an epidural haematoma or abscess.
If a dense motor block fails to resolve after cessation of ongoing epidural infusions (no
reduction in motor block/improvement in Bromage score for two consecutive hours), or if
the motor block increases (Bromage score reduces) from one hour to the next, an escalation
in care is warranted, and an anaesthetist should be called to assess the patient.
It is essential that protocols are in place to manage the scenario of excessive motor block.
Examples of suitable algorithms and specific advice on protocols for this situation are given
in the report on the audit of major complications of central neuraxial block performed by
the Royal College of Anaesthetists (2).
New onset of severe back pain in a patient with a recent epidural should raise suspicion of
epidural abscess or haematoma (1).
Staff should be aware that increased or breakthrough pain in an otherwise working epidural
may indicate surgical complications including the development of compartment syndrome.
These patients should be urgently reviewed by an appropriate healthcare professional.

10
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9.18

Special care should also be taken when interpreting physical signs in patients who may have
sustained neurological damage.
All monitoring of epidurals should be recorded appropriately in the patients notes.

10.

EPIDURAL COMPLICATIONS & MANAGEMENT

10.1

The complications listed in the table below should be quickly recognised by healthcare
professionals caring for a patient with an epidural.
Protocols for the management of these complications should be available locally and should
always include pathways for escalation to senior anaesthetic staff, and where appropriate,
to other medical specialities.
All doctors looking after patients with epidurals should receive training on recognition and
management of epidural complications.

10.2

10.3

Table 2
Complication
Hypotension

Recommendations
•

•
•

Hypotension should be recognised and treated promptly. A fall in blood
pressure greater than 20% from baseline warrants further assessment and
management.
Assessment of hypotension should include the exclusion of causes other than
sympathetic blockade.
Management may require the use of a fluid bolus and vasoactive drugs.
Protocols should be in place to ensure the patient is managed by a suitably
competent person, if these are required.

11

Best Practice in the Management of Epidural Analgesia in the
Hospital Setting

Spinal Canal Space
Occupying Lesions
(Including epidural
haematoma and
epidural abscess)

•
•

•

•
•

•

•

Total Spinal

•

•

Post-Dural Puncture
Headache (PDPH)

•

•
•
•

Nursing staff should be trained to recognise signs and symptoms of spinal canal space occupying lesions in patients treated with epidurals.
Epidural abscess should be considered in all patients with signs of (otherwise
unexplained) systemic infection with an epidural in situ or with infection at
the epidural site. However, not all patients with epidural abscess display fever.
The presence of severe or increasing back pain, even in the absence of fever
may indicate epidural infection and should be reported to the responsible anaesthetist or on-call service immediately.
Other symptoms that should raise concern include inappropriate motor weakness (even when unilateral).
The 3rd National Audit Project identified epidural catheter removal as the
time of greatest risk for epidural haematoma development (2). Local guidelines on the timing of safe catheter removal should be followed when patients
are receiving anti-coagulant medication.
Clinical suspicion of a spinal canal space occupying lesion should prompt urgent discussion with a senior anaesthetist. Epidural haematoma and abscess
are considered neurosurgical emergencies.
Clinical suspicion of an epidural vertebral canal haematoma or abscess should
be investigated firstly with an urgent MRI scan (unless contraindicated) by
the team responsible for managing the epidural. If this pathology is identified,
there must be urgent discussion with the local neurosurgical unit to determine
further management.
Total spinal is an anaesthetic emergency that should be considered in any case
of respiratory arrest, cardiovascular collapse or loss of consciousness in a patient who has recently received an epidural bolus.
The Medical Emergency or Resucitation Team should be mobilised, and treatment in the first instance is stopping the epidural infusion and supportive
measures in accordance with adult or paediatric life support guidelines. This
includes: securing the airway, ensuring adequate ventilation and supporting
the cardiovascular system with fluids and/or vasoactive medications.
Any patient developing a headache following epidural anaesthesia or with a
known accidental dural puncture should be followed up until headache resolution.
Differential diagnoses should be considered for all patients.
Those patients not responding to conservative treatment should be offered
epidural blood patch, if appropriate.
Those with unresolved symptoms should be discussed with a neurologist and
undergo further investigations to exclude complications of PDPH or an alternative diagnosis when appropriate.

12

Best Practice in the Management of Epidural Analgesia in the
Hospital Setting

Local Anaesthetic
Toxicity (LAT)

•

The Association of Anaesthetists have published concise guidelines regarding the management of severe local anaesthetic toxicity (20). These should
be readily available in all areas where boluses are administered via epidurals
along with an emergency treatment box including 20% lipid emulsion (i.e. Intralipid®) for the treatment of LAT.

Neuropraxia and Major Nerve Damage

•

In the rare event of in any form of nerve injury occuring after epidural insertion (but not related to a spinal canal space occupying lesion) urgent referral
to a neurologist should be made.
Any nerve or spinal cord damage after epidural should be reported using locally established patient incident reporting systems.

•

11.

EPIDURAL ANALGESIA IN CHILDREN

11.1

All the recommendations in this guideline apply also to neonates, infants and children but
methods of monitoring and assessing pain scores must be appropriate for developmental
age (21).
Dosing regimens for children should be adapted for age and weight with maximum dosage
clearly defined to minimise the risk of cumulative local anaesthetic toxicity, especially in
neonates and infants less than 5Kg. Opioids added to the local anaesthetic solution should
also be avoided in this group of babies under 5Kg owing to the increased risk of apnoea in
this group (21).
A suggested maximum rate of epidural infusion should be:
1)
0.375mg/kg/hr of bupivacaine, levo-bupivacaine or ropivacaine for neonates and
infants less than 5Kg
1)
0.5mg/kg/hr of bupivacaine, levo-bupivacaine or ropivacaine for infants or children
over 5Kg.
It is important to carefully consider the rate of epidural infusion in pre-term babies beyond
the official neonatal period i.e. over 4 weeks of age; these may be best considered as
neonates.
As in adults, the lowest possible effective concentration of local anaesthetic should be used.
Clear protocols for prescription, monitoring and troubleshooting of paediatric epidural
infusions should be used. Infusion devices should be programmed and cross-checked with
extreme care as there is an increased risk of error when managing small infants and neonates
(22).

11.2

11.3

11.4

11.5
11.6
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Hourly assessments are recommended, especially in the first 12 hours. There should be
regular review of the need to continue the infusion, especially after 48 hours. Infection rates
rise beyond 5 days of infusion and thus epidural infusions of more than 5 days duration
should be avoided.
11.8 Motor block should be assessed and documented formally using an age-appropriate
assessment. A clear action plan should be in place if motor block persists or progresses.
11.9 Spread of local anaesthetics in neonates and infants is extensive and low catheters can
be used to provide an effective block for thoraco-lumbar dermatomes without using
unacceptably high doses of local anaesthetic. Whilst caudal catheters are effective, these
can become infected unless carefully dressed or tunnelled away from the insertion site.
11.10 An anaesthetist with appropriate competencies and training should be available to attend a
child who is receiving an epidural infusion, when needed.
11.11 Written and verbal advice should be provided to patients and carers alerting them to the
signs and symptoms of an epidural abscess and what to do if these occur after discharge
home. Many children are discharged before the mean time of onset of these signs and
symptoms.
11.12 Information specific to the use of epidurals in paediatric patients should be provided to
parents and/or carers based on local guidelines, since although complications are rare they
can be serious (21). The process of consent should follow best practice outlined by the GMC
(24).
11.7

12.

DOCUMENTATION, GUIDELINES AND PROTOCOLS

12.1

Contemporaneous records should be kept of events throughout the period of epidural
analgesia. This includes consent, insertion and removal of the catheter, prescription of the
infusion, monitoring, additional doses and notes about any complications or adverse events.
Safety is enhanced by the use of electronic prescribing systems or alternatively standard
pre-printed prescription forms rather than hand written prescriptions that might be
misinterpreted.
Contact telephone and/or bleep numbers for expert medical and nursing personnel should
be printed on documents that are kept on the ward, and near to the patient.
The following provides a summary of local protocols and guidelines that should be produced
by services that manage epidurals.

12.2

12.3
12.4
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Table 3
Suggested epidural protocols and guidelines to be produced by local services
•

overall management of patients with epidural
infusions

•

protocol for the management of a failing epidural

•

instructions for the use of the infusion device

•

management of accidental catheter disconnection

•

description of the drug concentrations used in
the hospital

•

instructions for removal of the epidural catheter
and monitoring for complications

•

description of infusion rates and how to adjust
them

•

insertion and removal of epidural catheters in
patients receiving anticoagulants

•

instructions for changing epidural solution bags
or syringes

•

multimodal pain management during epidural
infusion

•

frequency of observations

•

policy on the coadministration of opioid
analgesics by other routes when given as part of
an epidural infusion

•

maintenance of intravenous access throughout
the infusion period

•

pain management after cessation of the epidural
infusion

•

identification and management of early and late
complications

•

management of opioid and local anaesthetic
toxicity

•

management of inadequate analgesia

•

mobilisation after epidural removal, e.g. during
enhanced recovery programmes

13.

CLINICAL GOVERNANCE

13.1

There should be regular clinical effectiveness audits concerned with epidural analgesia.
These could include: efficacy and patient satisfaction; incidence of complications; adherence
to management protocols.
There should be clear procedures for the reporting of, and response to, critical incidents
associated with the use of epidural analgesia.

13.2

14.

EDUCATION

14.1

There should be formal, documented training in place for doctors and nurses who are
responsible for supervising patients receiving epidural analgesia.
Training programmes should include induction and regular update sessions and be
commensurate with the responsibilities of the staff involved.

14.2
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16.

GUIDELINE DEVELOPMENT

The original version of these guidelines was published in 2004 (25) and in 2010 was revised by an
expert working group (3) in accordance with the existing evidence base, guidelines published by
relevant professional bodies and, where evidence was lacking, the consensus opinion of group
members. This latest version has been amended to include up to date evidence and guidance
where available to reflect current best practice. The proposed updated guidelines were then
submitted to the governing bodies of the endorsing professional organisations for consideration
and approval. This process has led to further changes and the final published version.
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The previous version did not consider the management of epidural complications or anticoagulation in detail. As it was decided further detail on these subjects would be appropriate,
additional sections on Epidural Complications and Management (Section 10) and Anti-coagulation
and Epidurals (Section 6) have been included in the final published version.
Professional organisations represented in the guideline development group:
• Faculty of Pain Medicine
• Royal College of Anaesthetists
• Royal College of Nursing
• Association of Anaesthetists
• British Pain Society
• European Society of Regional Anaesthesia and Pain Therapy
• Association of Paediatric Anaesthetists of Great Britain and Ireland
Contributors
• Dr Richard Gordon-Williams (lead)
• Dr Robert Searle (lead)
• Nisha Bhudia
• Dr Brigitta Brandner
• Felicia Cox
• Jasmina Davies
• Dr William Fawcett
• Dr Barry Nicholls
• Janet Roberts
• Dr Mark Thomas
• Dr Lucy Williams

Feedback
In order to ensure this guidance remains accurate and current, feedback is welcome and should
be sent to contact@fpm.ac.uk.
Review date: August 2022
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