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ABSTRACT
Chronic painful wounds, a major health problem, have a detrimental impact on the quality of life due to associated
pain. Some clinical reports have suggested that local administration of morphine could be beneficial. The aim of this
study was to evaluate the analgesic effect of topically applied morphine on chronic painful leg ulcers. Twenty-one
patients were randomly assigned to receive either morphine or placebo in a randomised, placebo-controlled,
crossover pilot study. Each patient was treated four times in total. Pain was measured by the visual analogue score
(VAS) before application of gel, directly after and after 2, 6, 12 and 24 hours. Although an overall, clinically relevant,
reduction of pain was observed upon treatment with morphine, the difference was not statistically significant.
Morphine reduced pain scores more than placebo on treatment occasions 1 and 2. The difference was statistically
significant only 2 hours after dressing on the first treatment occasion. Thus, our study did not demonstrate a
consistent and globally significant difference in nociception in patients treated with morphine. However, the
relatively small number of patients included in our study and other methodological limitations makes it difficult for
us to draw general conclusions regarding efficacy of topically applied morphine as an effective treatment for some
painful ulcers. Further studies are warranted to evaluate the value of topically applied morphine in the treatment
of patients with chronic painful leg ulcers.
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INTRODUCTION
Key Points

• chronic leg ulcers represent a
major health problem in clini-
cal practice, causing pain and
considerable social discomfort,
which can have a detrimental
impact on the quality of life of
affected patients in addition to
generating considerable health-
care costs

• venous insufficiency is the pre-
dominant cause of leg ulcera-
tion

Chronic leg ulcers represent a major health
problem in clinical practice, causing pain
and considerable social discomfort, which can
have a detrimental impact on the quality
of life of affected patients in addition to
generating considerable healthcare costs (1,2).
In Sweden, the reported prevalence of leg
ulcers was 0·12% (3,4). International studies
have calculated a prevalence of 1% in the adult
population and up to 5% in the population
over 65 years of age (5). Venous insufficiency
is the predominant cause of leg ulceration.
Almost half of the patients report pain and two
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thirds of these patients have described their
pain as ‘severe’, ‘horrible’ or ‘excruciating’. One
third of these patients suffered from inadequate
pain relief and considered pain to be the most
important problem associated with their leg
ulcers, more than lack of healing or any other
aspect of the ulceration (6). A prevalence study
found that approximately 25% of patients
with chronic ulcers, who were treated with
analgesics, did not achieve pain relief (7).

Key Points

• one third of these patients
suffered from inadequate pain
relief and considered pain to
be the most important problem
associated with their leg ulcers,
more than lack of healing or any
other aspect of the ulceration

• a prevalence study found that
approximately 25% of patients
with chronic ulcers, who were
treated with analgesics, did not
achieve pain relief

• there were, until recently, very
few controlled studies that
presented objective evidence
regarding the efficacy of topi-
cally administered morphine

• the aim of this study
was to evaluate the effect
of topically applied mor-
phine on chronic painful leg
ulcers in a doubleblind,placebo-
controlled and crossover clinical
trial

• twenty-one patients with
painful leg ulcers were enrolled
in the study

It has been established that peripheral nerve
terminals in inflamed tissue express opioid
receptors (8). The receptors are synthesised
in the cell bodies of small afferent fibres of
the dorsal root and are expressed on the
ends of both central and peripheral nerve
cells (9). These receptors can be detected on
the cell surface after the onset of inflammation
and/or after peripheral injury (10). Expres-
sion of receptors is upregulated and axonal
transport enhanced, often within minutes to
hours, after initiation of an inflammatory reac-
tion, contributing to an increase in density of
the receptors (11,12). Activation of peripheral
opioid receptors results in interactions with
specific proteins which attenuates excitability
of the peripheral nerve terminal, suggesting
that these receptors achieve a clinically signif-
icant nociceptive response. The hypothesis is,
therefore, that extremely small doses of opioids
may reduce the need for high systemic doses
resulting in fewer opioid-related side effects.

Recent studies have suggested that local
administration of morphine could be beneficial
for some groups of patients. However, most of
these studies have examined the intra-articular
application of morphine during knee surgery
and arthritis (13–19). Several case reports have
been published describing the effectiveness
of topical opioids on painful ulcers such
as pressure ulcers, cancer-related ulcers and
burns (9,20–28). There were, until recently,
very few controlled studies that presented
objective evidence regarding the efficacy of
topically administered morphine. Divergent
results have been obtained from some ran-
domised clinical trials describing the use of top-
ically applied morphine and diamorphine for
various painful skin conditions, such as pres-
sure ulcers (29–33), chronic leg ulcers (34,35)
and burns (36–38). Morphine gel has been pro-
duced extemporaneously and used by many
doctors to treat individual patients in Swe-
den. The magnitude and clinical significance

of this treatment strategy is still poorly docu-
mented. The aim of this study was to evaluate
the effect of topically applied morphine on
chronic painful leg ulcers in a double-blind,
placebo-controlled and crossover clinical trial.

MATERIALS AND METHODS
Subjects
Twenty-one patients with painful leg ulcers
were enrolled in the study. All subjects gave
their written informed consent to participate in
the study. Almost all participants used a com-
bination of different drugs due to their medical
conditions. Analgesics such as paracetamol,
NSAID and/or opioid (mostly oxycodone)
were commonly used drugs. All previous ther-
apies remained unchanged. The patients were
asked to note if they used any analgesia on
demand beside their ordinary drugs.

Study design
We conducted a unicentre, randomised,
double-blinded, placebo-controlled, crossover
pilot study. Patients were recruited either at the
Department of Dermatology at the University
Hospital or at different primary care centres
within the County Council of Östergötland
and Jönköping.

Inclusion criteria: Patients were eligible if
they had painful leg ulcers. Pain was defined
as visual analogue score (VAS) ≥4.

Exclusion criteria: Patients not capable of
completing VAS or understanding the patient
information sheet were excluded. Patients were
excluded if the ulcer was infected or they were
allergic to morphine gel. Patients were assigned
randomly to either morphine or placebo
according to a computer-generated randomi-
sation scheme. Each patient was treated four
times, of which two times were with placebo.
A washout period of at least 3 days and at most
10 days was allowed between each treatment
occasion. Topical morphine/placebo gel was
applied after cleaning and washing the ulcers.

The gel was obtained from APL, Apoteket
Production and Laboratories (Stockholm, Swe-
den). It was made extemporaneously as a sterile
hydrogel containing hydroxypropyl methyl-
cellulose, a semisynthetic, inert viscoelastic
polymer and morphine hydrochloride. The
placebo gel was manufactured similarly with
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exactly the same components except mor-
phine. A 10–20 ml syringe filled with mor-
phine or placebo gel was used to apply on
the ulcers. The amount of gel that should be
applied on the ulcers was calculated based on
the size of the ulcers. Approximately 0·5 mg
of morphine was applied on 1 cm2of ulcer.
It was not possible to apply this dose on
smaller ulcers as the ulcers were superficial.
Therefore, a gel with different strength of
morphine, 1–3 mg/ml, was ordered.

Morphine gel was manufactured accord-
ing to Good Manufacturing Practice (GMP)
standard.

Assessment of pain
VAS 0–10 cm (0 = no pain, 10 = unbearable
pain) was used for assessment of pain.
Pain was measured before, directly after
and 2, 6, 12, 24 hours after application of
morphine/placebo gel. Patients received a
form for documentation after each treatment
occasion. The form was taken home by each
participant and was returned after completion.
They were asked to carefully note their pain
and also the use of any on-demand analgesics
on this form. Any adverse effects of topically
applied morphine/placebo gel were also
documented by both patients and medical staff.

Ethical considerations
The study was approved by, both, the Regional
Ethical Review Board in Linköping and the
Swedish Medical Products Agency.

Statistics
Statistical analysis was performed under the
guidance of an independent statistician. The
mean pain score was compared between mor-
phine and placebo groups on different treat-
ment occasions and measurement time points.
We also compared mean pain score in each
patient. We used a general linear model, anal-
ysis of variance (ANOVA), to investigate the
difference between placebo and morphine by
using mean VAS for each groups and each
patient. P < 0·05 was considered statistically
significant.

RESULTS
Subjects
Twenty-one patients were recruited to the
study out of which four did not complete the

study. Two patients were excluded because
their legs with painful ulcers were amputated
due to prior complications related to their dis-
ease; one patient (treated with placebo gel)
experienced burning pain after the first appli-
cation and asked medical staff to clean the ulcer
from applied gel, one patient was excluded
because she wanted to try another dressing.
Data from 17 patients was analysed statisti-
cally. Patient’s demographic data are shown in
Table 1. Majority of patients recruited to the
study were women (88%). Venous leg ulcers
were the most common type of ulcers noted
(76%). The type of ulcers was not charac-
terised in two patients. The mean age was 75 ±
11 years. The dosages varied (mean 6·6 mg ±
5·06) in patients. There was a large variation in
ulcer size, mean 28·6 ± 39·4 cm2.

Overall efficacy evaluation
The difference between mean pain score was
not statistically significant between the mor-
phine and placebo group when we analysed
the study population as a whole (P = 0·172)
even though the mean of the overall pain score
was higher in the placebo group (4·3 ± 2·8)
compared to the morphine group (3·8 ± 2·7).
Figure 1 shows a comparison of mean pain
score evaluated using variance analysis. The
pain score was higher directly after application
of gel in almost all patients in both groups
compared to pain score before application of
gel. The pain scores were significantly reduced
in both treatment groups compared to pain
scores before application of gel. The mean pain
score for each measurement time point was
higher in placebo group compared to the mor-
phine group, but the reduction in pain score
was almost the same for measurement time
points other than 12 hours after dressing. There
were no statistically significant differences in
pain reduction between the groups at any
measurement time point.

Efficacy measurement at different
treatment occasion
The pain scores at the different treatment
occasions and measurement time points were
analysed statistically. The results are shown
in Figure 2. Randomisation leads to unequal
number of patients in each treatment group
at different treatment occasions. On the first
and fourth treatment occasion the number
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Table 1 Demographic data of participants included in the final analysis. Patient number 3, 7, 8 and 14 were excluded

Ulcer characteristics

Patients Sex Age Size (cm2) Morphine (mg) Aetiology Use of rescue medication

1 Female 82 6 1·8 Venous +
2 Female 71 4 1·6 Venous −
4 Female 68 32 15 Venous −
5 Female 80 0·4 0·2 Venous −
6 Female 78 6·64 4·5 Venous −
9 Female 51 13·6 8 Venous −
10 Female 93 10·5 20 Venous −
11 Female 82 24 10 Arterial −
12 Female 75 16·5 15 Not characterised −
13 Female 82 38 12 Not characterised −
15 Female 85 0·72 1·5 Venous −
16 Female 56 45·5 5 Venous +
17 Female 68 150 14 Venous −
18 Female 68 94·5 5 Arterial and venous −
19 Male 64 8·75 2 Venous −
20 Female 86 20·5 2 Venous −
21 Male 90 0·25 1·2 Venous −

Figure 1. Mean pain scores at different measurement time points for all patients. There was no statistically significant difference
between placebo and morphine at any measurement time point. Data is presented as mean (of 33 observations at each measurement
time point and treatment group) ± SE.

of patients in the placebo group was almost
double the number of patients in the mor-
phine group. Consequently, the number of
patients in the morphine group was higher
than placebo on treatment occasions 2 and
3. Morphine reduced pain scores more than
placebo on treatment occasions 1 and 2 but
the difference between placebo and morphine

was statistically significant only 2 hours after
dressing on the first treatment occasion.

Efficacy measurement in each patient
Statistical analysis was also done for each
patient (Figure 3). There was wide interindi-
vidual variation in response to topically
applied morphine/placebo gel in this study
population. The pain score varied initially at
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Figure 2. Comparison between morphine and placebo at different treatment occasions. Pain scores were measured before gel
application, directly after and 2, 6, 12 and 24 hours after application. The dashed lines represent the mean value of measurements
after application of placebo gel and the solid lines represent the mean value of measurements after application of morphine gel. The
value represents a mean of two observations at each measurement time point and treatment group for all patients except patient no.
21 who had only one value for each measurement time point and treatment group. The number of patients that received morphine
respective placebo were, in treatment occasion 1 (6, 11), in treatment occasion 2 (10, 7), in treatment occasion 3 (7, 9) and in
treatment occasion 4 (10, 6).

different treatment occasions. In some patients,
the value of VAS was initially lower than four at
second, third and/or fourth treatment occasion
which resulted in a mean value of VAS lower
than four in some patients.

The mean VAS was increased in some
patients whereas it remained unchanged in
some. The mean pain score was significantly
reduced in patient no. 19. Mean VAS, in this
patient, was significantly lower 2 and 6 hours
after dressing (P = 0·03; 0·017, respectively)
upon treatment with morphine gel. This
patient continued to receive morphine gel after
completing the study.

Adverse events
Adverse events were reported by patients and
medical staff during the study period (Table 2).
The table lists the number of patients who

developed new symptoms during the study
period. The frequency of most symptoms was
similar in both treatment groups. Burning pain
from ulcers after application of gel was the
most commonly reported adverse reaction but
the incidence was almost the same in both
treatment groups. Drowsiness was observed
more frequently when placebo gel was used
compared to morphine. Medical staff reported
redness around the ulcers in three cases after
application of gel. No systemic adverse effects
were reported by any patients.

DISCUSSION
Chronic wounds are common medical prob-
lems that result in dramatic alterations in the
quality of life due to associated pain, disability
and social isolation. They disproportionately
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Figure 3. Data represent mean visual analogue score (VAS) at different measurement time point for each patient. The value
represents a mean of two observations from each measurement time point and treatment group for all patients except patient no. 21
who had only have one value for each measurement time point and treatment group.

Table 2 Adverse reactions reported by participants in each
group. The data presented here is based on reported adverse
events from 17 patients who were included in this analysis

Placebo Morphine

Adverse reaction Frequency Percent Frequency Percent

Itching 2 6% 0 0%
Drowsiness 2 6% 1 3%
Redness 1 3% 2 6%
Smarting

pain/burning pain
7 21% 6 18%

Total 12 36% 9 27%

affect the elderly and are therefore increasing
in incidence and prevalence. During the last
decades, characterisation of topical opioid
receptors on nerve terminals in inflamed tis-
sues provided the theoretical base for pos-
sible use of topically applied opioids such

as morphine and diamorphine for treatment
of painful ulcers. Chronic venous leg ulcers
are characterised by ongoing and unregu-
lated inflammation which is a pre-requisite for
presentation of opioid receptors on peripheral
nerve terminals (39).

The objective of the present study was to
investigate the efficacy of topically applied
morphine on painful leg ulcers. Our results
suggest that overall efficacy of topically applied
morphine for the treatment of painful leg ulcers
might be limited. There was no statistically
significant difference between placebo and
morphine groups as a whole (Figure 1). Even
though the mean pain score was lower in the
morphine group versus placebo, the difference
was too small to have clinical significance as
judged by reduction in pain score (Figure 1).

In the present study, the pain score was
higher directly after dressing which could
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partly be explained by the treatment procedure.
Paradoxically, both groups experienced a
clinically relevant reduction of pain when
compared to VAS directly after application of
gel. A reduction of pain score by roughly two
VAS units was judged as clinically relevant.
This suggests a potential placebo effect of the
gel vehicle.

The pain was measured after application of
the morphine/placebo gel at four consecutive
dressing changes. The study period was at least
2 weeks and at most 4 weeks. The condition of
ulcers and pain varied during this period which
had an important influence on the results.
There was a large variation in the intensity
of pain between and within the patients before
applying the gel. For example, patient no. 5,
had a pain score less than four (VAS 2·7 and
0 before applying the gel) when she started
treatment with morphine on both treatment
occasions and patient no. 13 had no pain when
she started the treatment with placebo gel.

We also analysed the results from the first
treatment occasion, at which the pain scores
were above or equal to four for all participants,
to further understand if there were any differ-
ences between these two treatment groups. The
results showed a significant difference between
the treatment groups, both, directly after and
2 hours subsequent to application of gel. We are
aware that limited conclusions can be drawn
from this analysis, not only because of the lim-
ited number of patients but also because of the
unequal number of participants in each groups
and because the study was not designed for
such comparison.

Our study does have a number of limitations
that could have an impact on our conclusions.
Lack of significance between the morphine
and placebo groups could be due to our
methodology not being rigorous or sensitive
enough to pick up a small yet clinically
significant difference.

We opted for a crossover design as we
wanted to evaluate morphine versus placebo
under similar conditions. More specifically
we had hoped that each individual patient
would have similar pain scores before entering
the morphine or placebo arm of the study.
Unfortunately, most patients varied in their
baseline pain scores at different treatment
occasions. Indeed when patients had an initial
high pain score (Figure 2(A)), morphine gel
induced a significant reduction of pain. It

could, therefore, be speculated that a parallel
group design with a single-point comparison
would have been more suitable.

Key Points

• in the present study, the pain
score was higher directly after
dressing which could partly
be explained by the treatment
procedure

• the study period was at least 2
weeks and at most 4 weeks

• the condition of ulcers and pain
varied during this period which
had an important influence on
the results

• the results showed a signif-
icant difference between the
treatment groups, both, directly
after and 2 hours subsequent to
application of gel

• our study does have a number
of limitations that could have an
impact on our conclusions

It has been suggested that peripheral nerves
in inflamed tissue express opioid receptors
that are upregulated, often within minutes to
hours (8–12). It is also possible that the lack
of efficiency of topically applied morphine
could be due to insufficient inflammatory
involvement in the individual leg ulcers.

When the results were analysed for each
patient, topically applied morphine seemed to
be significantly better than placebo only for one
patient. We could not find any explanation for
as to why this patient responded differently to
the treatment. In another patient, extra anal-
gesic drugs were used during the treatment
with placebo but not during the morphine
treatment. It could be speculated as indica-
tive of a positive morphine effect in specific
individuals.

As described earlier, there is some evidence
for the existence and activity of opioid recep-
tors on peripheral sensory nerves which makes
it theoretically possible to provide local anal-
gesia for painful ulcers. So far there are some
case reports and a few controlled clinical trials
studying the effectiveness of topically applied
morphine and other opioids on painful ulcers.
Contradictory results have been obtained. To
our knowledge, there are only few controlled
studies that have evaluated the effect of top-
ically applied morphine on chronic painful
ulcers. Recent studies have suggested that topi-
cal morphine does not have a clinically relevant
analgesic effect in patients with painful ulcers
which is in line with our results (34,35). In these
studies, the analgesic efficacy of morphine was
compared with placebo. In one study, 10 mg
of morphine hydrochloride/water for injection
were mixed in Intrasite and then applied daily
for 5 days (34) and in another one a hydrogel
containing 0·5% of morphine was evaluated.
Neither of these studies showed a statisti-
cally nor clinically relevant analgesic effect of
topically applied morphine. In another study,
the analgesic effect of topically applied mor-
phine in Intrasite gel(10 mg morphine /8 ml
Intrasite gel) was compared to placebo in a
crossover study on five patients with painful
sacral pressure sores (30). Patients were treated
for 2 days with either 10 mg morphine sul-
phate or placebo (water for injection) applied
topically to the ulcers. After a 2-day washout
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period, patients were crossed over for a further
2 days of the alternative treatment. All patients
reported clinically and statistically significant
lower pain scores with morphine compared
to placebo. In a follow-up letter to editor,
the author presented results from 17 patients
with the same magnitude of pain reduction
with topically applied morphine (31). Even
topically applied diamorphine indicated sig-
nificant pain relief in patient with pressure
sacral sores. Our results do not support these
case reports and studies. However, it is difficult
to compare results from these previous stud-
ies with present study because of differences in
study design and differences in ulcer aetiology,
pathogenesis and localisation (40,41).

Key Points

• the results of this study suggest
that topically applied morphine
is not an effective treatment
strategy for pain relief in patient
with chronic painful leg ulcers
which is in congruence with
recently published studies

• this study does not exclude the
possibility that topically applied
morphine, could be useful in
some individuals

• further studies are warranted
to evaluate if topically applied
morphine could be an effective
treatment strategy in some
patients with chronic painful leg
ulcers

There are very few reports that have studied
the efficacy of topical morphine in a controlled
manner which forced us to reach an arbitrary
decision as to the dose used in our study. The
average quantity of morphine gel applied was
higher in most studies than the average mor-
phine quantity used in this study. It is, there-
fore, perfectly feasible that topical morphine is
effective, albeit at a higher dose. A pharmacoki-
netic and dose titration study would be neces-
sary to explore absorption and distribution of
topically applied morphine. In addition, the
difference in aetiology of these ulcers and the
location of ulcers may play an important role in
response to topically applied morphine. The gel
that is used in Sweden is an extemporaneously
produced hydrogel. Theoretically, this gel has
physical properties similar to the commercially
available Intrasite gel. We studied the release
of morphine from our extemporaneously pro-
duced gel by diffusion cell (Franz Cell) using
human skin as a diffusion membrane, in order
to ensure that the morphine was available on
the surface of the wound. A maximal release
of morphine was observed 2 hours after the
application of morphine (data not shown).

An important part of wound care is to avoid
interference with the delicate process of wound
healing. Topically applied morphine can have
a negative effect on wound healing. It has been
suggested that sensory neuropeptides play an
important role in wound repair (42). The effect
of topically applied morphine on wound heal-
ing was examined on a standardised model of
cutaneous wound healing in the rat (43). The
results from this study demonstrated a sig-
nificant overall concentration-depended delay
in the time course of wound contraction in

morphine treated animals compared to placebo
(only gel-treated). However, this effect has not
been described in the human clinical trials at
present.

CONCLUSION
The results of this study suggest that topically
applied morphine is not an effective treatment
strategy for pain relief in patient with chronic
painful leg ulcers which is in congruence
with recently published studies. This study,
however, does not exclude the possibility that
topically applied morphine, could be useful in
some individuals.

Further studies are warranted to evaluate
if topically applied morphine could be an
effective treatment strategy in some patients
with chronic painful leg ulcers.
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