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INTRODUCTION
In a recent international wound care survey on pain and trauma
at wound dressing changes, dressing removal was considered by
practitioners to be the time of greatest perceived pain (1). Burn
injuries cause intense and prolonged pain, made worse by the
need to change dressings frequently to prevent infection and
aid healing. Modern techniques such as early excision and skin
replacement therapy have reduced the number of dressing
changes necessary to treat a burn injury (2). Nevertheless, daily
cleansing of the wound, topical applications and occlusive dress-
ings remain the preferred recommended management tech-
nique, especially for injuries where sufficient epidermal living
cells remain to ensure a degree of satisfactory spontaneous heal-
ing. Because a burn injury can be heterogeneous, it may be
necessary to wait eight to ten days before determining which
tissues need to be excised and grafted, and which will heal by
themselves.

Choinière et al (3) examined the characteristics of pain experi-
enced by burn patients and identified that the time of greatest
pain is usually experienced during therapeutic procedures. The
study emphasised the need to distinguish between this type of
procedural pain and background pain (at rest) that, once as-
sessed and evaluated, can be managed pharmacologically with
paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs)
and opioids. The aim of zero background pain in burn inju-
ries is an achievable and perfectly realistic goal. However, pro-
cedural burn pain as a result of dressing changes is difficult to
assess and manage (4), and there is no consensus among burn
specialists on how best to determine or control this pain. Studies
have shown that procedural pain is widely under treated, even
in specialised burn centres (5, 6). In addition, pain control, even
when recognised as important, can be further constrained by a
lack of staff training, time and monitoring capabilities. Under-
treated pain in burn patients can result in non-compliance with
hospital treatment, disrupted care (7) and increased risk of post-
traumatic stress disorders (8, 9).
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Key points
1. Inadequate pain management is detri-

mental to burn patients. The differ-
ence between continuous background
pain and pain due to therapeutic pro-
cedures, such as dressing changes,
must be evaluated and treated sepa-
rately.

2. Control of procedural pain is impossi-
ble without strong pharmacological
treatments, such as IV opioids. Non-
pharmacological  therapies should
never be used alone.

3. The management of burn pain at
dressing changes is generally over-
looked. The future of burn care must
focus on the optimal control of pain to
avoid patient suffering and reduce the
risk of post-traumatic stress disorders.

This paper focuses on pain associated
with dressings changes in burn patients.
The pain experienced during such proce-
dures is often excruciating, although this
issue is frequently overlooked. The author
emphasises the need for accurate pain
assessment in both children and adults,
and describes a variety of pharmaco-
logical and non-pharmacological methods
of pain management.
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PATHOPHYSIOLOGY OF BURN PAIN
The immediate pain that follows a burn injury is due to
the stimulation of skin nociceptors (pain sensing nerves).
Nerve endings that are completely destroyed will not trans-
mit pain, but those that remain intact will trigger pain
throughout the time and course of treatment, as will re-
generating nerves - those still connected with intact affer-
ent fibres (10).

Primary hyperalgesia
A burn injury will immediately prompt an intense inflam-
matory response and the release of chemical mediators that
sensitise the active nociceptors at the site of injury. This
will cause the wound to become sensitive to mechanical
stimuli such as touch, rubbing or debridement, as well as
chemical stimuli such as antiseptics or other topical appli-
cations (11).

Secondary hyperalgesia
Continuous or repeated peripheral stimulation of nocic-
eptive afferent fibres induces a significant increase in dor-
sal horn excitability, partly via N-methyl-D-aspartate
(NMDA) receptors (12), leading to increased sensitivity
in the surrounding unburned areas of skin. This so called
‘wind-up pain’, as shown in recent studies by Pedersen and
Kehlet (13) is a component of post-burn hyperalgesia, and
is exacerbated by the mechanical stimulation that occurs
as a result of frequent dressing changes. This ‘wind-up’
mechanism may also be partly responsible for a patient’s
increased pain sensitivity observed during the course of
burn management and reflected in the greater opioid re-
quirement for dressing changes over time (14). Ketamine,
a potent NMDA antagonist, works by blocking the pain
transmission pathway implicated in the development of
central sensitisation. It has been used extensively in burn
patients for more than 40 years (15), although this prop-
erty was not recognised for some years.

Patients with severe burns who require dressings over
a long period of time may continue to experience pain de-
spite an escalation in opioid dose requirement. This phe-
nomenon cannot be explained by the pharmacological
effects of burn injuries such as hypermetabolism (13).
Whether this is due to opioid tolerance or increased pain
sensitivity, it is important to be aware that the pain does
not usually decrease over the time and course of treatment.

STAGES OF WOUND DRESSINGS
It is essential to recognise the significance of the clinical
technique used in the first dressing, which is usually ap-
plied on admission. Inadequate pain management at this
stage will have lasting effects. The patient may, for exam-
ple, dread subsequent dressing changes and lose confidence
in the care team.

Atchison et al (17) have analysed pain at different stages
of wound dressing and identified the most painful stage
to be the removal of the innermost layer of gauze, which
usually adheres to some degree to the wound bed. This was
followed by debridement and topical applications.

TIME-COURSE OF PAIN
It is important to note that post-dressing background pain
intensity is always greater than the pain experienced be-
fore a dressing change. It has also been suggested that pain
increases with the size of the burn (17). The time it takes
to change the dressing will depend on the extent of tissue
damage, but dressings applied to the face and hands will
take longer than those applied to other parts of the body.
In an unpublished study for the French national insurance
system, burn specialists estimated that it took three peo-
ple a total of 138 minutes (46 minutes per person) to dress
a 10-30% burn (not involving the face or hands); 105
minutes for three people to dress a facial burn (35 min-
utes each); and 66 minutes for three people to change a
hand dressing (22 minutes each) (this did not include the
person responsible for analgesia).

Skin grafting
The excision of non-viable tissue and the application of
skin grafts decreases the duration of a patient’s pain. Not
only will these procedures reduce the number of painful
dressings changes required, but the wound itself will also
feel less painful, despite having undergone a surgical pro-
cedure. The donor sites are likely to be painful for 48 to
72 hours.

Fig. 1. 70% burn; first dressing with Alfentanyl alone.
Total dose: 35 mg.
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The first dressing following a skin graft is particularly
significant, as the pain will be caused predominantly by the
removal of staples; an alternative is to use resorbable
stitches to reduce trauma and pain. Donor-site dressings
should be left in place until they peel away of their own
accord.

Newly healed burns
In a patient with newly healed burns, the pain and discom-
fort experienced during dressing changes will originate in
the small unhealed areas or are related to other procedures
such as concomitant physiotherapy.

ASSESSMENT OF PAIN INTENSITY
It is important that clinicians assess pain intensity to es-
tablish the severity of pain and the effectiveness of anal-
gesia. The pain experienced by burn patients varies greatly
from patient to patient (3). For this reason treatment
protocols stipulate low starting doses of analgesia, and al-
low for adjustments to be made based on the individual
pain assessment. For adults and children aged over seven,
a visual analogue scale or a verbal numeric scale are excel-
lent tools for assessing pain (18). The picture-based Chil-
dren Hospital of Eastern Ontario Pain Scale (CHEOPS)
(19) is well suited to assessing burn procedural pain in
young children.

PHARMACOTHERAPY
IV opioids
Some dressing changes are undertaken in a Hubbard tank
or in theatre. However, because of the risk of cross-infec-
tion, most dressings changes are carried out in the ward.
Box 1 lists the requirements needed for optimal opioid
analgesic therapy at burn dressing changes.

Intravenous medications, especially IV opioids, are well
suited to fulfill the requirements in Box 1. This is because
IV morphine can be given in small incremental doses (20),
however, its delayed onset of action (10 minutes) and long-
lasting effects (several hours) do not allow for the analge-
sic therapy to be adjusted easily to meet individual needs.
Therefore, short-acting medications such as fentanyl,
alfentanil and remifentanil are more appropriate for pain
relief in burn patients. When administered intravenously,
alfentanil, a mu agonist, is a fast-acting medication – reach-
ing peak effect in one minute. There is rapid pain relief and
its relatively short duration of action (mean half-life 90
minutes) fits well with the mean time taken to change a
dressing, providing good post-procedural analgesia. Clini-
cal experience suggests a starting dose of 10mcg/kg, which
is repeated every minute according to the level of pain; the
mean starting dose for changing burn dressings has been
found to be 22±12mcg/kg, with a mean total dose of
29.9±18mcg/kg for procedures that take 41±20min (21).
Combining repeated boluses with a continuous infusion
of 2mcg/kg/min is effective in improving pain relief (fig.1).

Remifentanil is even shorter acting; its quick and com-
plete catabolism by plasmatic esterases makes it extremely
useful in the case of high-risk patients, but because the
drug is short-acting it has the disadvantage of not being
capable of providing lasting post-procedural pain relief.

Partial mu agonists or antagonists such as nalbuphine
or buprenorphine are of little interest because of their lim-
ited maximal efficacy (‘ceiling effect’).

The use of IV opioids for severe procedural pain does,
however, have its drawbacks in that some patients may
require such high doses of analgesia, that there is an in-
creased risk of apnoea and loss of consciousness. This can
be problematic during the first dressings of superficial
burns, as patients may need to undergo extensive debri-
dement of necrotic tissue. In these cases, to avoid subject-
ing the patient to pain, the option of general anaesthesia
should be considered.

Box 1: Requirements for optimal analgesia at
burn dressing changes
• Ensure an adequately staffed and safe environ-

ment in which to care for sedated patients
• Control severe acute pain due to nociception

(inflammatory response) during the painful
stages of the dressing (i.e. dressing removal,
wound cleansing) by titrating analgesia to
patient’s individual requirements

• Avoid over sedation during and following the
dressing change, but ensure adequate post-
procedural analgesia through frequent pain
assessment and monitoring of vital signs such
as respiratory rate and sedation level

• Avoid prolonged fasting whenever possible, as
adequate nutrition and hydration is essential
for the healing process
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Non-opioid IV drugs
Midazolam and various anxiolytics should be used with
great caution and only under expert supervision as they act
synergistically with opioids to potentially increase the risk
of respiratory depression and reduced mental awareness.
They should, therefore, be used to treat anxiety only, which
is usually anticipatory and can be reduced considerably
with efficient analgesia (21) and thoughtful pre-procedure
preparation of the patient.

The option of involving a skilled anaesthetist in order
to use anaesthetic agents such as ketamine or propofol
should be considered for achieving ‘conscious sedation’
(22) versus general anaesthesia. Sub-anaesthetic doses of
ketamine have been used extensively for many years, es-
pecially in children in whom its unpleasant dysphoric side
effects are less pronounced (15,23). Low-dose propofol has
also been suggested for short procedures (20), but its safety
at the bedside remains questionable.

Oral medications for mild pain
Oral morphine takes 30-90 minutes to reach peak effect
and can be administered at least 60 minutes before the
dressing change (24); it is widely used in adults and chil-
dren. The recommended starting dosage is 0.3mg/kg in
children (20), although clinical experience suggests that
0.5-1 mg/kg may be more appropriate (fig. 2) (21). The
main drawbacks of oral morphine are:
� its reduced and uncertain bioavailability (15%-50%)
� it is not possible to give extra doses in response to

severe pain during the procedure (delay for peak
plasma concentration: 30-90 minutes)

� the usually long post-procedural sedation.

For patients who have become intolerant to morphine
through prolonged treatments, oral methadone (25) can
be used as an alternative.

Oral ketamine has also been used, although its effects
can be unpredictable. The recommended dosage is 10-
20mg/kg) (26).

Fentanyl lollypops are a more interesting alternative
(27); they have a rapid onset of action (within a few min-
utes) and a longer-lasting effect than IV fentanyl due to
their double mechanism of absorption (transmucosal and
gastric).

Inhaled medications
Nitrous oxide (Entonox) is one of the most popular and
safest anaesthetic agents used with burn patients (28). It
has a rapid onset of analgesia and can be used for the du-
ration of the procedure. However, it has a very limited
analgesic potency and although it is widely prescribed there
is no up-to-date published research on its use in burns (29).

NON-PHARMACOLOGICAL THERAPIES
Recent research (30,31) on the effects of distraction thera-
pies in reducing burn procedural pain shows that antici-
pation of pain increases pain intensity and discomfort,
which can be decreased by diverting the patient’s attention.
Distraction through use of interactive computerised vir-
tual reality (32), for example, can have a significant anal-
gesic effect. The same is true for hypnosis, which is used
extensively by a number of burn teams (33). These sup-
portive techniques may be time-consuming, but they can
help to reduce the feelings of fear and anxiety, especially
during long procedures. However, they must always be
used in conjunction with pharmacological treatments, and
should never replace them (16).

PAEDIATRIC BURN PAIN
Children aged between birth and four years old represent
approximately 20% of all hospitalised burn patients (34).
Several studies show that procedural burn pain in children
is largely underestimated and under treated (4,5). How-
ever, these shortcomings can be overcome by adhering to
protocols similar to those used for adults, since the
pharmacokinetic and pharmacodynamic differences be-
tween children and adults are minimal.

For infants less than three months old, the adult opioid
dosages must be divided by three because of hepatic and
renal immaturity (35). In children older than three
months, the pharmacokinetic effects are similar to those
in an adult. In preschool-age children, the half-lives of
morphine and alfentanyl are 50% those in adults, which
explains the need for higher dosages (36). Despite some
clinicians’ preconceptions, the pharmacodynamics of

Fig. 2. 90 minutes  after 1mg/Kg  of oral morphine.
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opioids, especially the effects of respiratory depression, are
no different in infants than in adults (37). Accidental over
dosage mostly occurs because of the difficulties of pain
evaluation (overestimation) in children rather than the
actual pharmacodynamic specificity of a drug.

In addition, special attention should be paid to the
child’s environmental conditions. For instance, a parent’s
presence and participation in the procedure can have a
highly beneficial effect (38).

AMBULATORY PATIENTS
About 95% of burn patients are treated on an outpatient
basis, but only 75% of these patients receive medication
at dressing changes (39). There is scant literature on the
subject and, unfortunately, there are no published guide-
lines for best practice. In the author’s opinion, most
protocols involving short-acting IV opioids used at the
bedside are suitable for use in the outpatient setting pro-
vided there are facilities for post-procedural surveillance.
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CONCLUSION
The question as to whether pain has a detrimental effect
on the healing outcome for burn patients remains largely
unanswered and requires further investigation. The avoid-
ance of patient suffering is, however, a key objective (16)
as under-treated pain in burn patients can result in non-
compliance with hospital treatment. This can disrupt care
and increase the risk of post-traumatic stress disorders.

In burn management the issue of pain at dressings
changes is generally overlooked. The future of burn care
lies in ensuring optimal control of pain from the outset of
care and application of the first dressing, through to the
end of treatment. The process is technically feasible if cli-
nicians, in the first instance, acknowledge that pain plays
a crucial role in burn management. They must also accept
the need to equip themselves with appropriate knowledge,
and recognise the need to devote more time and funding
towards the improvement of pain management for burn
patients.  �


