CLINICAL GUIDELINE TITLE
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Patient-Controlled Analgesia (PCA) for pain after
surgery or trauma: Clinical nursing guidelines for adult
patients

SUMMARY
This guideline has been created to support all nursing and medical staff caring for adult
patients receiving a PCA for acute pain after surgery or trauma.
Please note there are separate guidelines for PCA in the management of pain during sickle
cell crisis and the management of pain in children.
KEY POINTS
 Patient-controlled analgesia can be effective in the management of acute pain after
surgery and trauma.
 Registered practitioners should be aware of:
o Indications and contraindications for patient-controlled analgesia
o Drug-related side-effects and their management
o Frequency of observations
o Criteria for stopping patient-controlled analgesia
o Who to contact in an emergency
o Training required and competency assessment process
Quick link accesses (Ctrl + Click to follow links)
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INTRODUCTION
PCA is most commonly in the form of an intravenous (IV) or subcutaneous (SC) opioid.
PCA is a maintenance therapy that requires the patient’s pain to be controlled before it is
commenced, which is usually achieved by titrating small doses of IV opioid. Once
established, PCA will then allow the patient to administer frequent bolus doses of opioid as
needed. This approach is more likely to maintain relatively constant blood concentration
levels of the drug, thereby keeping the patient comfortable. PCA also allows for
individualised dosing which acknowledges individual variability (Macintyre and Schug
2014).

3)

DEFINITIONS
Patient Controlled Analgesia (PCA) is a technique that relies on the patient being able to
demand doses of an analgesic agent within pre-set limits.
Opioids work by attaching to opioid receptors in the dorsal horn of the spinal cord and
prevent the transmission of signals to the brain, where pain becomes a conscious
experience.
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SCOPE
All registered healthcare professionals caring for patients receiving PCA should
demonstrate an awareness of this guideline. Managers have a responsibility for ensuring
that a minimum 75% of registered nurses in relevant areas have attended PCA training.
This should be calculated against required establishment within individual clinical areas not
actual nurses in post. Places can be booked via LEARN.
Clinicians should liaise with the ward manager or senior nurse to ensure that at least one
trained nurse who is competent in the management of patients receiving PCA is on duty for
each shift.

4.1

Pre- requisites for registered practitioners (level 1 access codes)
Registered practitioners who meet the following criteria can access the menu options,
change the infusion bag, and discontinue the infusion and clear air in the line. All registered
practitioners can charge the pump battery. Registered practitioners should have:
• A certificate in IV drug administration.
• Attended the Trust Pain Management training. The morning session relates to general
pain management. The PCA theory session is delivered in the afternoon. Registered
practitioners need to update the morning sessions every 4 years.
• Complete a period of supervised practice and the PCA component in the inpatient pain
competency booklet. This can be accessed on the Pain Service webpage via the
intranet. We recommend completing within 3 months of PCA theory training.
• Completed bodyguard 575TM pump training. Registered practitioners need to update
pump training every 3 years. This can be booked via LEARN.

4.2

Additional pre-requisites for registered practitioners who can set up PCA devices
and change protocols (level 2 access codes)
• Successfully completed advanced training to programme PCA pumps.
• Successfully passed a programming test in accordance with National Health Service
Litigation Authority (NHSLA) guidelines.
Advanced training can be arranged with a member of the Pain Service.
Student nurses should be encouraged to observe and learn about PCA but must not
participate in procedures.
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5)
5.1

FULL GUIDELINE
Preparing and commencing a PCA
Refer to Appendix 1 for a list of clinical areas where nurses are currently trained to care for
patients receiving PCA.

The following staff can prepare and commence a PCA
Anaesthetists
*Clinical Nurse Specialists in the Pain Service
*Site nurse practitioners
*Registered nurses in the Recovery Unit at CXH, HH and SMH
*Registered nurses in GICU at HH and SMH (band 7 and above)
*Registered nurses in 11 West & 11 North at CXH (band 7 and above)
*Registered nurses in cardiothoracic recovery and high dependency unit at HH (band 7 and
above)
*Clinical Practice Educators in Critical Care (band 6 and above)
*Imaging/Radiology nurses in CXH, SMH & HH (band 6 & above)
*Providing meet the additional practitioner pre-requisites set out in section 4

5.1.1

Contacts
If there are any concerns about patients with PCA, please contact the Pain Service or out
of hours contact the site nurse practitioner (first line) or the on-call anaesthetist (second
line).

Site
CXH

Days
Mon-Fri

HH

Mon-Fri

SMH

Mon-Fri

5.1.2

Time
08.30-16.30
Out of hours
Out of hours
08.30-16.30
Out of hours
Out of hours
08.30-16.30
Out of hours
Out of hours

Bleeps
4001 (clinical nurse specialist)
6183 (site nurse practitioner)
8111 (on-call anaesthetist)
5461 (clinical nurse specialist)
8113 (site nurse practitioner)
9313 (on-call anaesthetist)
1043 (clinical nurse specialist)
1065 (site nurse practitioner)
1213 (on-call anaesthetist)

PCA pumps and medicines used
The blue Bodyguard 575TM pumps are used for PCA. Refer to Appendix 2 for a quick user
guide. Empty infusion bags must be changed promptly when the end infusion alarm is
displayed.
Pre-mixed PCA infusion bags of morphine or fentanyl are used to reduce the risk of drug
error. Standard IV and SC PCA regimens are given below:
IV PCA regimen

Premixed bag
Concentration
Bolus Dose
Lock-out

Morphine
200mg in 100mL
sodium chloride 0.9%
2mg per mL
1mg
5 minutes

Fentanyl
3,000micrograms in 300 mLs
sodium chloride 0.9%
10micrograms per mL
10micrograms
3 minutes

Morphine
200mg in 100mL
sodium chloride 0.9%
2mg per mL
2mg
10 minutes

Fentanyl
3,000micrograms in 300 mLs
sodium chloride 0.9%
10micrograms per mL
20micrograms
10 minutes

SC PCA regimen
Premixed bag
Concentration
Bolus Dose
Lock-out
V7.0
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Opioids administered via PCA must be prescribed on Cerner or ICCA. Patients must be
informed about how to administer their pain relief. For surgical patients, information should
be given before surgery by the anaesthetist or nursing staff. For guidance about what
information patients want to know about PCA, please refer to Appendix 3 (Chumbley, Hall
and Salmon 2002).
5.1.3

Continuous (Background) infusions in addition to PCA
The PCA device can be programmed to include a continuous infusion of opioid in
conjunction with a bolus dose of opioid. This would be suitable for patients who have a
tolerance to opioids, such as patients with an established methadone use and patients on
opioids, such as morphine (e.g. Oramorph or MST), oxycodone (e.g. Oxynorm or
Oxycontin) or fentanyl patches.
PCA settings should include a continuous infusion, which is calculated to replace the
patient’s usual opioid dose (ANZCA 2015, Simpson and Jackson 2017).
Please refer to Appendix 4 for guidance on starting PCA on patients who are already taking
opioids. Opioid requirements are usually significantly higher in these patients and their
management should focus on preventing opioid withdrawal in addition to administering
effective analgesia (Simpson and Jackson 2017). These patients should be discussed with
the Pain Service prior to commencing PCA so that an appropriate regimen can be
prescribed. Depending on the patient’s surgery and reason for opioid consumption
preoperatively, the patient may go back to their normal regimen once the pain is controlled
and the required route is established.

5.1.4

Procedure for commencing PCA
• Complete a blue PCA referral form (see Appendix 5).
• Infusion bag and prescription should be checked by two registered nurses, one of whom
should be competent in the care of patients requiring PCA and trained in IV drug
administration.
• Connect the prescribed solution to a dedicated blue PCA administration set and prime
the line via the pump, ensuring all air is removed (refer to Appendix 2 for priming
instructions).
• Programme the pump in accordance with the prescription. The programme must be
checked by two registered nurses, one of whom is deemed competent in the
management of patients receiving PCA and has completed programme training for the
bodyguard 575TM pump.
• Identify the patient, checking that the hospital number on the identity band and the
prescription match.
• PCA must be given through a dedicated peripheral cannula. The administration set must
be changed every 4 days and clearly labelled with the date.
• If no peripheral access is available then PCA can be administered through a dedicated
lumen of a central venous line. PCA administration sets must be changed every 3 days
when attached to a central line. Three way taps must not be used.

5.2
5.2.1

Care and monitoring of the patient
PCA observations
Pain scores, conscious levels and nausea scores
The following scores rank intensity or magnitude and are used to assess pain, conscious
level and nausea. A verbal rating score is used to assess pain intensity. The patient must
be asked the following question: ‘On moving would you say your pain is none, mild,
moderate or severe’?
Pain
Conscious Level
Nausea
None
A - Alert
None
Mild
C – New confusion
Nauseous
Moderate
V – Responds to voice
Vomiting
Severe
P – Responds to pain
U - Unresponsive
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The amount of PCA morphine (mg) or fentanyl (micrograms) and how long the patient has
been using PCA should also be recorded on Cerner.
To ensure patient safety, patients with PCA should not leave the clinical area unless
accompanied by a trained member of nursing staff.
Frequency of observations:
Observation
Frequency on
starting a PCA

Respiratory rate
Sedation score
Blood pressure
Pain score
Location of pain
5.2.2

15min for 1hr
30min for 4hr
Hourly for 4hr,
then 4hourly if stable

If the patient
receives a loading
dose

If the bolus dose is
increased or the
lockout time is
decreased

Every 5min for 15min, After 15min and 45min,
then 15min for 45 min, then revert to the
then revert to previous previous frequency.
frequency.

The management of side effects and complications related to PCA

Symptoms
Nausea and vomiting

Causes and presentation
Opioid side effect?

Action
● Administer relevant drugs, such as antiemetics for nausea and vomiting and low dose
naloxone or ondansetron for opioid-induced
itching.
● If the itching or hallucinations & nightmares
areF related to the opioid, consider switching to
an alternative opioid.
● For constipation consider regular laxatives if
allowed.
● If problem persists, contact patient’s medical
team and the Pain Service.

Uncontrolled Pain

Moderate to severe pain
from surgery or trauma. This
may limit the patient’s ability
to deep breathe, cough and
mobilise.

Respiratory depression
(RR<8/min) or increased sedation

Opioid effect?

● Check that the PCA pump is working, the
handset is correctly attached and within easy
reach of the patient.
● Check amount of mg/micrograms that has
been infused as the patient may not understand
how to use the PCA effectively. If necessary,
educate the patient on the use of PCA and
encourage them to use more often.
● Give adjuvants, such as paracetamol or nonsteroidal anti-inflammatory drugs (NSAIDS) if
prescribed, to improve pain control.
● If the patient is still in pain, contact the Pain
Service or the on-call anaesthetist (out-of-hours)
for a review.
● Stop the PCA.
● Stimulate the patient.=
● Administer oxygen @ 15l/ min.
Summon emergency assistance.
● Commence pulse oximetry.
● Naloxone 400micrograms must be available.
Care must be taken not to use too large a dose
as patients may experience intense pain and
distress. It is recommended that doses of
100 - 200 micrograms of Naloxone by
intravenous injection are given at 2 minute
intervals for the reversal of post-operative
respiratory depression (Joint Formulary
Committee 2020).
● A bag and mask must be available to ventilate
the patient, if required.

Pruritis (itching)
Constipation

Hallucinations & nightmares
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5.3

Stopping PCA
Registered nurses can stop the PCA, provided the patient has met the following criteria:
 The patient has a pain score of none or mild pain on movement.
 The patient is able to tolerate oral medication.
 The patient has used less than 30mg morphine or 300micrograms fentanyl in the
previous 24 hours.

5.3.1

Step-down analgesia
Please start either regimen 1 or regimen 2, as detailed below.
Please note tramadol should not be given to patients who are epileptic and attention should
be paid with drug interactions to avoid the onset of serotonin syndrome. In addition,
dihydrocodeine should be used with extreme caution in patients undergoing gastrointestinal and genital reconstructive surgery.

Regimen 1
Regimen 2
Paracetamol 1gram, 6 hourly regularly
Paracetamol 1gram, 6 hourly regularly
Tramadol 50mg, 6 hourly regularly
Dihydrocodeine 30mg, 6 hourly regularly
Tramadol 50mg, 6 hourly PRN
Dihydrocodeine 30mg, 6 hourly PRN
Morphine sulfate oral solution 10mg, 4 Morphine sulfate oral solution 10mg, 4 hourly
hourly PRN
PRN

All patients should continue to have pain scores recorded with routine observations.
Patients should be reviewed after 24 hours by the medical team. If pain is not controlled
then the regular dose of tramadol or dihydrocodeine may need to be increased as per the
guidlance in the Getting on Top of Pain In Adults, Pain Mountain.
Please see ‘Pain management for adult inpatients with acute or chronic pain’ guideline on
the Trust’s intranet. If the patient continues to experience inadequate pain control, please
contact the Pain Service for advice.
5.3.2

V7.0

Procedure for stopping PCA
 Press ‘stop’.
 Press the grey ‘on/off’ button on the top left hand corner of the front display to turn the
pump off.
 Remove the PCA administration set from the pump and dispose of any wasted opioid as
per the Trust’s policy on controlled drug wastage.
 Clean the pump as per the infection control policy. PCA carry bags are single use only
and can be disposed of with domestic waste. Please clean and return the pump to
theatre recovery as soon as possible.
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IMPLEMENTATION
Training required for staff
If yes, who will provide
training:
When will training be
provided?

Yes
Pain Service
● Pain Study Day
● PCA pump basic user training session – level 1 access
code
● PCA pump programmer training – level 2 access code

Date for implementation of
guideline:

7)
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MONITORING / AUDIT
When will this guideline be
audited?

Continual monitoring by the Pain Service

Who will be responsible for
auditing this guideline?

Members of the Pain Service and registered practitioners
within clinical areas that manage PCA

Are there any other specific
recommendations for audit?

No

REVIEW
Frequency of review

Please indicate frequency of review
Every 3 years
Person and post responsible for the review:
Lead Nurse(s), Pain Service
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Appendix 1 - Commencing a PCA
Patients receiving a PCA are normally nursed in the following areas (does not include areas
within Maternity Care or Paediatrics, see separate guidelines):

SMH

CXH

HH

QEQM Main Theatre, SIC and
Day Case Surgical Recovery
Units

Main Theatre Recovery Unit

Main Theatre Recovery Unit

Adult Intensive Care and
High-dependency Unit

11 North & West (Critical
Care Unit)

General Intensive Care Unit

Zachary Cope ward (Vascular) 11 South ward (Neurosurgical) Cardiothoracic Recovery &
High Dependency Unit
Major Trauma Unit

10 South ward
(ENT and Plastics)

A9 ward
(Cardiothoracic surgery)

Charles Pannett ward
(General Surgery)

7 North ward (Colorectal &
Urology)

A8 ward
(Hepatobiliary Surgery)

Valentine Ellis ward
(Orthopaedics)

7 South ward (Orthopaedics )

Dewardener ward
(Renal high-dependency unit)

Patterson ward (General
Surgery)

Riverside ward
(General Surgery)

Handfield Jones ward
(Renal Surgery)

Imaging department

Imaging department

Imaging department

Lindo Wing Levels 2 & 3
(private patients)

15 North and South wards
(private patients)

Sainsbury levels 3 and 4
(private patients)

Accident & Emergency
department

A7 Coronary Care Unit
(under exceptional
circumstances)

Lillian Holland ward
(Gynaecological surgery)

Victor Bonney ward
(Gynaecological surgery)
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Appendix 2 - PCA pump user guide
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Appendix 3 - What patients want to know about PCA
Dangers of morphine
Patients want to be informed that the drug used in PCA is morphine, but they associate morphine
with dying or drug abuse. They want to be reassured that morphine is a safe drug, routinely used
in hospital and only for a limited period. It must be stressed for safety reasons that only the patient
can press the PCA button.
Side-effects of morphine
Patients want to be told the common side effects of morphine, so they can recognise them and ask
for help to alleviate them. They would like to be told about the following side effects:
● Feeling sleepy
● Feeling dizzy
● Hallucinations
● Nightmares
● Nausea
● Vomiting
● Feeling itchy
● Constipation
Side-effects are more common with larger doses. Therefore, drugs such as paracetamol or
NSAIDS, can be given in conjunction with PCA to reduce the patient's morphine requirements.
This may lessen unwanted side effects. Anti-emetics can be given for nausea and ondansetron or
low dose naloxone for itching.
Alternative pain relief to PCA
Patients want to know that there are alternatives to PCA, should they decide that the PCA does
not suit them. If they decide to stop PCA, the Pain Service will be available to advise on alternative
pain management.

Pre-operative information
Studies have revealed that patients want pre-operative information. They do not want to learn
about PCA as they are waking up from surgery. They would like information prior to surgery about
how PCA works and when to press the button. They want to be given the opportunity to ask
questions.
Support from staff
Patients want support from staff when they are using PCA. They may require further explanations
or discussion about side-effects. They prefer staff to ask 'how is their pain? ‘rather than 'have you
used your machine?' They don't appreciate contradictory information.
Adapted from Chumbley GM, Hall GM, Salmon P. Patient-controlled analgesia: what information
does the patient want? Journal of Advanced Nursing 2002; 39, 459-471.
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Appendix 4 - Guidelines for starting PCA on patients taking opioids
Patients who are established on methadone or taking regular opioid medication for pain prior to
requiring a PCA can be very complex and challenging to treat. Prompt referral to the Pain Service
for advice is important so that an individualised regimen that is both safe and effective can be
agreed. It is generally recommended that the patient’s baseline opioid is continued in the
postoperative period and that acute post-surgical pain is managed with the addition of an appropriate
dose of immediate release opioids. Some patients may however require an intravenous
replacement of their usual opioids in the form of a PCA.
If patients need to be nil by mouth or there is any concern about gastrointestinal absorption
the intravenous regimen described below can be used to prevent withdrawal and provide analgesia.
Drug delivery from transdermal opioid patches can be affected post-operatively by poor perfusion
and reduced temperature and it may also be appropriate to replace a patch with a PCA.
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Contact the Pain Service to alert them to your patient.



Stop the regular opioids post-operatively
o Give half of their daily opioid dose as a background infusion via the PCA. The oral
dose has to be converted into intravenous equivalents and half of this dose
prescribed at an hourly rate. Please contact the Pain Service for further advice on
opioid equivalence.



The patient may need a larger bolus dose.
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Appendix 5 – PCA Blue audit form
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