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Microcurrent as an adjunct therapy
to accelerate chronic wound healing
and reduce patient pain

adjunct therapy

●

chronic wound

●

electrical stimulation

●

During the four-week treatment period, all patients had a reduction in
wound size, with 16 having complete wound closure. All 89 of the 100
patients who complained of pain, associated with their wound,
experienced reduced pain scores, with 11 being pain-free at the end of
the four-week period. There was significant reduction (p<0.001) in both
mean pain score and mean wound area during the treatment period, as
well as improvements in other parameters, such as reduction in
inflammatory symptoms (leg swelling, foot stiffness), increased
vasodilation (skin discolouration, leg heaviness, early morning erection,
sensation), improvement in sleep quality, gait, and frequency of bowel
movement. No adverse events were reported.
Conclusion: The results of this study show there was significant
reduction in wound area and pain score during the treatment period.
The ease of use of microcurrent devices would advocate its use in
accelerating wound healing
Declaration of interest: The author has no conflicts of interest to
declare, and received no funding for this study.

electromedicine

C

hronic wounds not only have a physical
impact, they are also a major problem in
terms of their social and psychological
impact on patients.1 They can have an
adverse effect on health-related quality of
life (HRQoL) items such as, levels of pain, restricted
mobility, sleep quality, physical function (i.e., levels of
physical energy and ability to carry out daily living
activities), psychological wellbeing (i.e., stress, is one
factor that can lead to poor bowel movement,2
depression, anxiety and fear); social functioning (i.e.,
ability to engage in meaningful, interpersonal
relationships), and somatic sensation (i.e., diseaserelated symptoms such as wound pain).3–5

Microcurrent therapy
Electromedicine, the use of electrical energy in medical
diagnosis and treatment, has been used in the field of
medicine for centuries.6 Clinical studies have reported
positive results on wound healing using electrical
stimulation, and it has been used in clinical practice to
accelerate wound closure.7,8
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Microcurrent therapy is a particular form of electrical
stimulation. Microcurrent is an electrical current that
is in the microampere (μA) range, or one-millionth
(10-6) of an ampere, and is below the sensation
threshold. This form of minute pulsating current
mimics the currents generated in the body at the
cellular level, and is known to stimulate cellular
physiology and growth.9–12 As a consequence,
microcurrent can penetrate the cells, unlike other
electrical stimulation devices which bypass the cells to
focus on muscle, tissue and fascia.13 This may be
favourable where endogenous healing has failed.
It has been theorised that healthy tissue is the result
of the direct flow of electrical current throughout the
body.14 Electrical balance is disrupted when the body is
injured at a particular site, causing the electrical current
to change course and lose the ability to communicate
with the rest of the body. Microcurrent therapy realigns
the flow and aids in tissue repair.10 Each cell in the body
has its own specific frequency, which may be disrupted
by injury or disease.9 Microcurrent therapy simply
restores the normal frequencies within the cells,
resulting in improvements in inflammation
and function.9
Studies have shown that electrical stimulation aids in
the healing of wounds.15–17 According to Foulds et al.
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Objective: The primary aim is to assess the efficacy of microcurrent, a
form of electrical stimulation, as an adjunct therapy in accelerating
healing in chronic wounds by reducing wound size and pain level. The
secondary aim is to assess the qualitative changes in these
parameters: inflammatory symptoms, vasodilation, sleep quality, gait
and frequency of bowel movement.
Method: Eligible patients with chronic wounds were enrolled between
March and June 2016, from the Wound Care Unit, Hospital Kuala
Lumpur in this consecutive case series. Standard wound care was
performed with microcurrent as an adjunct therapy. Each patient was
treated with an anti-inflammatory frequency, followed by a vasodilation
frequency, while having their wounds cleansed during each dressing
change. Patients were loaned a home-microcurrent device to treat
themselves three times daily using a tissue repair frequency for
four weeks.
Results: A total of 100 patients with chronic wounds, such as diabetic
foot ulcers, venous leg ulcers, and pressure ulcers, were recruited.
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Objectives
The primary objective is to evaluate the efficacy of
microcurrent as an adjunct therapy in reducing wound
size and pain score in patients with chronic wounds.
The secondary objectives are to assess qualitative
changes in:
● Inflammatory symptoms: leg swelling, foot stiffness
● Sleep quality
● Vasodilation: skin discolouration, sensation, leg
heaviness, early morning erection
● Gait
● Frequency of bowel movement.

Methods
Study design
A consecutive, observational, case series design was
selected as this study involves a particular intervention
on subjects having a similar diagnosis, and which,
therefore, does not require a control group. We recruited
every eligible subject from a clinical setting population
until the required sample size is achieved.31,32 Methods
triangulation,33 a technique which combines both
quantitative and qualitative methods, is used to
increase the depth of analysis and to minimise biases
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inherent in any single methodology.34 Evaluation,
assessment and documentation, standard wound care
and microcurrent treatments were carried out during
the course of the study. Patients were assessed for any
clinical signs of wound infection.
Standard wound care was performed with
microcurrent treatment as an adjunctive therapy at
the wound care clinic. Patients were trained on the
usage and care of the home-microcurrent device
loaned to them, and were requested to perform
microcurrent treatment three times a day at home for
four weeks, in between clinic visits for dressing
change. Dressings were changed one to three times a
week, subject to the clinician’s judgment and the
needs of the individual patient. Follow-up was done
on a weekly basis at the Wound Care Unit, Hospital
Kuala Lumpur every week for four weeks. Ad hoc
home visits were arranged and patients used a small
pocket diary to document treatment frequencies and
symptoms experienced.
At baseline evaluation (week zero) during the
enrolment process, patient records were reviewed to
document demographics, medical history and woundrelated data, including aetiology, history, location,
frequency of tramadol intake, and wound dimensions.
This study conformed to the guidelines set out in the
Declaration of Helsinki for Ethical Principles for
Medical Research Involving Human Subjects.35 The
study was approved by the Kuala Lumpur Hospital
Review Board (local institutional board). The study
objectives and potential risks involved were explained
to the patient in detail. Informed consent, and
permission to use wound photographs and case details
for publication/research purposes was obtained.
Participants were advised not to undergo any other
electrical stimulation therapy for the duration of the
study period.
Devices used in the study
We used two different models of microcurrent device,
the BEST non-touch wound care system (BEST,
Biofeedback Electro-Stimulation Technology, Avazzia,
Inc., US) which comprised of a pulsed electromagnetic
field (PEMF) accessory attached to a BEST microcurrent
device for clinician use. The distinctive feature of the
clinician-use system is that the electromagnetic signal
transfers energy ‘wirelessly’ through air, clothing,
bandages, casts, dressing, tissue and other materials,
except metal, requiring no contact with skin, thus,
minimising the possibility of infection from
the instrument.
The BEST home-microcurrent device for patient use
consists of a conductive electrode adhesive pad attached
to a BEST microcurrent device. The advantage of this
home device is that, treatment is delivered via
conductive electrode adhesive pads applied on either
side of the bandage where there is healthy skin, thus,
eliminating the need to open the wound dressing or
bandage to deliver stimulation.
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an uninjured (intact) skin epidermis has a transepithelial
potential (TEP) difference of 10–60mV. TEP is generated
from the uneven distribution of sodium ions (Na+)
across the skin.18 Presence of a wound will damage the
intact skin epidermis and disrupt the TEP. The positive
ions will move from the intact skin to the edges of the
wound and then return to the normal epidermis, thus,
forming a loop.19 The cells in the intact part will then
continue the ion transport to the basal layer of the
epidermis to maintain the TEP. The strength of the
electrical field gradually decreases over time until the
wound is covered with epithelial cells.20 Hence,
endogenous electrical stimulation is important in
wound healing.21
Pulsed electromagnetic field (PEMF) therapy is the
application of a magnetic field for therapeutic purposes,
delivered using an accessory attached to the
microcurrent device. It is effective because it causes cell
regeneration by improving enzyme kinetics and
repolarising cellular membranes, restoring the body’s
natural electromagnetic energy.22 PEMF devices use
magnetic fields to generate an electrical ﬁeld that
stimulates the internal electrical and chemical processes
by penetrating the cell and stimulating the cell
metabolism. The presence of the magnetic force will
re-align the damaged cell ions into the correct position,
eliminating excess fluid from within the cell. Cell
damage will stop and healing of the cells will begin
over a period of days.23
Research has shown that PEMF is effective in
improving circulation, accelerating tissue regeneration,
reducing inflammation, regulating the nervous system,
relieving
pain
and
reducing
wound
healing duration.24–30
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These handheld, battery-operated microcurrent
devices produce a microcurrent (0–1,200µA) electrical
impulses and pulsed high voltage (20–500V), and are
able to communicate with the body’s nervous system.36
The device has various modes in the form of pre-set
frequency ranges and packets or groups of pulses which
are used for a wide range of therapies. The PEMF
accessory emits a safe form of electromagnetic pulses
(magnetic induction output up to 2,600 milligauss).
When attached to the microcurrent device, the PEMF
accessory is modulated by frequencies generated from
the microcurrent device.
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Participants
The study was carried out in an outpatient setting at the
Wound Care Unit, Hospital Kuala Lumpur (WCUHKL),
Malaysia, where referred patients usually have a greater
severity or more advanced illness and greater
comorbidity.37 Study participants comprised of patients
who either attended for their routine treatment visits
or were referred for treatment to WCUHKL between
March and June 2016. Patients were recruited on the
basis of the following inclusion criteria:
● Presence of a chronic wound (defined as wounds that
fail to heal in an orderly and timely process to
produce anatomic and functional integrity, over a
period of three months)38
● Adults aged 18–90 years old
● All types of wounds, including diabetic foot ulcer
(DFU), venous leg ulcer (VLU), pressure ulcer (PU)
● Wound surface area ≥0.5cm2 and ≤22cm2
● Able to comply with weekly visits to WCUHKL
● Able to perform microcurrent treatment at home on
a daily basis.
These patients had had a full diabetic/arterial
assessment, and this observational assessment was
formulated to include patients with chronic wounds of
a variety of aetiologies.
Patient exclusion criteria included:
● Use of any microcurrent device in the six months
before the study
● Presence of an electrical implant, such as pacemaker
or neural stimulator
● Low blood pressure
● Malignancies undergoing treatment or any other
malignancy (in remission or not) with involvement
of the musculoskeletal system.
Clinical intervention
Physical assessment for discolouration, leg swelling,
foot stiffness, sensation and gait as well as pain score
assessment were carried out and documented premicrocurrent treatment, and during each dressing
change. Participants were then given standard of care
by nurse that involved wound assessment, wound bed
preparation, debridement, and application of wound
dressings, appropriate to the wound aetiology.
Participants were assessed for any clinical signs of
wound infection that could indicate a rise in the
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wound’s bioburden and account for increased
wound pain.
Each participant received the same number of
treatments per protocol and had microcurrent therapy
delivered while having their wounds cleaned. This
therapy was administered by holding or placing the
PEMF accessory, set to a pre-set anti-inflammatory
frequency, at least an inch (approximately 2.5cm) over
the open wound bed for 10 minutes in order to get
maximal penetration of the wound in both depth and
breadth. This was followed by administration of a pre-set
vasodilation frequency for 10 minutes. The strength of
the microcurrent device was set to maximum intensity
because a stronger magnetic field was required to
penetrate deeper into the cells and tissues.39 Patients
were advised to drink at least 500ml of water after each
microcurrent treatment as it is known to eliminate waste
products and toxins from the body due to lymphatic
drainage.40 A digital photograph of the wound was taken
during each dressing change after standard
wound treatment.
Post-microcurrent treatment, physical assessment for
discolouration, leg swelling, foot stiffness, sensation and
gait as well as pain score assessment were carried out and
documented, as soon as the therapy was completed.
Home intervention
At home, participants self-administered the microcurrent
therapy by attaching the device to a pair of conductive
electrode adhesive pads, and applying these to either
side of the bandage, over the healthy skin, without the
need to remove the bandage or dressing. The setting
used with the home-microcurrent device was a pre-set
tissue repair frequency. This home-treatment was carried
out for 20 minutes per therapy, three times daily. Unlike
the treatment at the clinic, the power-level selection key
on the microcurrent device was adjusted until only a
subtle prickling sensation was felt. Participants were
advised to adjust the power level on the device to a bare
minimum intensity. This is in accordance with ‘ArndtShultz Law’ which states that a weak stimuli accelerates
physiological activity and strong stimuli inhibits or even
halts physiological activity.41
Assessment tools
Linear wound dimensions (length and width) were
measured and documented during each dressing
change, using a disposable paper ruler. Wound area was
calculated in cm2. Participants were asked to rate
subjectively their pre- and post-microcurrent therapy
pain scores, using a 10-point visual analog score (VAS),42
where a score of zero indicates no pain and a score of
10 indicates the worst pain. At the end of the four-week
period, the wound area and pain scores documented
over the course of the study, were averaged up for use
in analysis.
During each dressing change, certain parameters
were observed and assessed by the investigator before
and after the microcurrent treatment was administered.
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Fig 1. Flow Diagram for participant recruitment and exclusion

Patients who walked into WCUHKL from
March till June 2016
n=300

Found to be
potentially eligible
n=120

Confirmed eligible
and recruited
n=100

Not eligible after reading patient notes:
•
Acute wound (n=89)
•
Appointment not on a weekly basis (n=50)
•
Wound surface ≥22 cm2 (n=7)
•
Pacemaker (n=9)
•
Outside 18–90 age range (n=18)
•
Low blood pressure (n = 7)

Not eligible after being interviewed:
•
Currently using other microcurrent devices (n=4)
•
Unable to comply weekly visits to clinic (n=8)
•
Underwent metatarsal ray amputation (n=2)
•
Unable to give proper feedback (n=3)
•
Unable to perform microcurrent treatment daily
(n=3)

Missing data:
•
Leg swelling (n=21)
•
Foot stiffness (n=3)
•
Sleep quality (n=6)
•
Skin discolouration (n=8)
•
Leg heaviness (n=4)
•
Early morning erection (n=38)
•
Sensation (n=19)
•
Gait (n=10)
•
Frequency of bowel movement (n=8)

Data available for analysis:
•
Wound size (n=100)
•
Pain score (n=100)
•
Leg swelling (n=79)
•
Foot stiffness (n=97)
•
Sleep quality (n=94)
•
Skin discolouration (n=92)
•
Leg heaviness (n=96)
•
Early morning erection (n=62)
•
Sensation (n=81)
•
Gait (n=90)
•
Frequency of bowel movement (n=92)
n=number of participants
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documented as either ‘reduction in swelling’, ‘no
change’, or ‘increase in swelling’ for patients with
swollen extremities, and ‘no complaint’ for patients
who did not have swollen extremities
Foot stiffness assessment: the participant was
positioned on the bed which was reclined to about
45º. A pillow was placed under the upper part of the
lower legs to flex the knee and lift the heels off the
surface of the bed. Ankle movements such as
dorsiflexion, plantarflexion, inversion and eversion
were assessed and documented43
Skin discolouration assessment: area of normal skin
colour was used as a comparison to assess changes in
skin discolouration. Digital photography (with flash)
was also used to assess improvement in discolouration.
Gait assessment: the participant’s gait was observed
and documented when entering (for pre-microcurrent
therapy) and leaving (post-microcurrent therapy) the
treatment room
Sensation assessment: cotton (light touch) and
neurotip (sharp touch) was used to touch the
participant (who had his/her eyes closed) during foot
assessment according to the nerve innervation. The
participant’s reaction was documented.

Potential source of bias
Selection bias will be present in this case series as the
participants are selected only from the pool of patients
at WCUHKL and therefore may not represent the wider
population. However, this bias was addressed by
conducting patient selection in a consecutive manner,
and identifying inclusion and exclusion criteria for the
patient selection process. Consecutive selection of
participants also addresses the issue of assessment bias
in case series which can result in selective reporting
favouring the intervention.44 Absence of a control
group in a case series accounts for observation bias.
This has been addressed by having a large sample size
for this study (n=100).45
Statistical methods
Statistical analysis was carried out by an independent
statistician in order to minimise bias. Data was extracted
and imported into SPSS Version 20 for Windows (IBM
SPSS, Inc., Armonk, NY). Primary objectives were
reported as mean±standard deviation (SD). Pair-wise
comparisons between pre- and post-microcurrent
therapy mean wound area, as well as pre- and postmicrocurrent therapy mean pain score were tested with
a paired T-test. As a measure of significance, p-values
from the test statistic and 95% confidence intervals (CI)
of the mean were reported for each of the primary
objective groups. A p-value of ≤0.05 determined
statistical significance.
Secondary objectives were reported as a response
variable %. An analysis of variance (ANOVA) was
performed with the following explanatory variables:
decrease in leg swelling and heaviness, foot stiffness;
increase in discolouration, sleep quality, gait,
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On the last day of therapy, participants were asked a set
of questions on changes they observed in certain
parameters: sleep quality; leg heaviness; early morning
erection; and frequency of bowel movement, since the
start of the therapy. These parameters were analysed at
the end of the four-week period.
Assessment methods included:
● Leg swelling assessment: affected area was marked
with a marker. Circumference of the area was
measured using a measuring tape before and after
microcurrent therapy. This parameter was
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sensation, frequency of bowel movement, early
morning erection.
‘No complaint’ was coded as ‘missing data’ because
data was not available. Missing at random (MAR)
assumptions were used to address missing data analysis
procedures in this case series.46 In this case series, the
issue of missing data was addressed by doing a complete
case analysis or listwise deletion and eliminating those
sections that did not contain any data.47 Although
listwise deletion is comparable across analyses, this
method reduces statistical power (because it lowers the
sample size, n). However, this method is unbiased as it
is not a function of the outcome variable.48
Participants who did not experience any of these
symptoms, namely, leg swelling, foot stiffness, skin
discolouration, sensation, abnormal gait, disturbed
sleep, leg heaviness, constipation or hard stools, were
eliminated from the respective analyses. Only males
were included in the early morning erection analysis.
All eliminated participants were not included in the
respective analyses as their data was deemed unavailable
and they were coded as ‘Missing data’.
Data analysis of participant interviews, investigator
assessments and observations were carried out, and
compared with subsequent assessment and observation
data in order to observe changes.

Table 1. Summary of patient demographics
Demographics

Frequency

Percentage (%)

Number of patients

Total, n

100

100

Gender

Male
Female

66
34

66
34

Ethnicity

Malay
Chinese
Indian

40
17
43

40
17
43

Age group

≤49 years
50–59 years
60–69 years
≥70 years

18
38
38
6

18
38
38
6

Wound aetiology

Diabetic foot ulcer
Venous leg ulcer
Pressure ulcer
Others

64
24
5
7

64
24
5
7

Duration of wound

<6 months
6–12 months
>12 months

15
12
73

15
12
73

Fig 2. Case 1, 66-year-old male with a venous leg ulcer on left lower limb for
more than five years’ duration (11x6.9cm) (a). After four weeks’ microcurrent
treatment the wound had healed with full re-epithelialisation (b)
a

b

Results
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Participants
Of the 300 consecutive patients who attended WCUHKL
from March until June 2016, 120 patients were found
to be potentially eligible to participate in the study
(Fig 1). There were 20 patients who were found to be
ineligible after being interviewed (Fig 1). Reasons for
this nonparticipation were: the patient was already
using another microcurrent device (n=4), the patient
was unable to comply with weekly visits to clinic (n=8),
the patient had recently underwent metatarsal ray
amputation (n=2), the patient was unable to give
feedback (n=3), and the patient was unable to perform
microcurrent treatment at home on a daily basis (n=3).
The targeted 100 participants who met the inclusion
criteria, were recruited after six weeks. The delay in
recruitment was due to the limited availability of home
microcurrent devices, resulting in some participants
having to wait to start their microcurrent therapy. All
100 participants enrolled in this consecutive case series
completed the four weeks of therapy. No adverse events
were reported.
Demographics
A summary of demographic data of the 100 participants
is presented in Table 1. Participants’ mean age was
57.4 years (range: 31–86 years). The number of male
participants (n=66) was almost double the number of
female participants (n=34). Most of the wounds were in
the extremities with DFU the largest category (n=64).
Wound duration was >12 months in 73 participants. Of
the 33 participants who displayed multiple wounds,
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nine had bilateral wounds, in these cases, analysis was
performed on the ulcer with either the longest duration
or the biggest size, ensuring that the number of treated
ulcers was equal to the number of participants. Other
types of wounds included: Ulcer (n=3), callus (n=1),
necrotic tissue (n=1), traumatic ulcer from motor vehicle
accident (n=1), post-total knee replacement surgical
wound (n=1). Further details of three cases with different
aetiologies are summarised below (Fig 2–4).
Case 1
A 66-year-old Chinese male presented with a VLU on
left lower limb of more than five years’ duration, and
previously treated with standard wound care. Wound
size before treatment was 11x6.9cm. The patient
experienced leg stiffness and swelling, impacting on
gait. After four weeks of microcurrent treatment (Fig 2b),
the wound healed with full re-epithelialisation. Reported
leg pain reduced by 80%. Leg stiffness and swelling
reduced with improvement in gait. Requirement for
tramadol 50mg/bd was reduced to nil. Improvement in
leg colour as well as in early morning erection and
frequency of bowel movement were reported.
Case 2
A 58-year-old Indian male presented with a category II
sacral PU of more than five months’ duration,
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a

b

Fig 4. Case 3, 66 year-old Malay male with a right diabetic foot ulcer with
ray’s amputation carried out in 2015 (wound size 2x2x1.5cm) (a). After four
weeks’ microcurrent treatment the wound had completely healed (b)
a

b

Table 2. Pair-wise comparisons between pre- and postmicrocurrent therapy
Variable

Wound area

Pain score

Pre-treatment size mean±SD

39.1±68.10cm2

6.0±1.75

Post-treatment size mean±SD

15.8±37.84cm2

2.2±1.47

Mean of score difference (95% CI)

23.3 (15.8 to 30.8)

3.7 (3.35 to 4.09)

t-statistic (df)

6.1 (99)*

19.9 (89)*

p-value

<0.001

<0.001

SD—standard deviation; CI—confidence interval; df—degrees of freedom; *paired t-test

previously treated with standard wound care. Wound
size before treatment was 13.5x8.2x1cm (Fig 3a). The
patient reported leg pain and stiffness, impacting on
gait. After four weeks of microcurrent treatment (Fig 3b),
the wound size had reduced to 5.5x2.5cm, and had 88%
re-epithelialisation. There was a 67% reduction in
reported leg pain. There was a reduction in leg stiffness
with improvement in gait. In addition, improvement in
the quality of sleep.
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Case 3
A 66-year-old Malay male presented with a right DFU
with ray’s amputation carried out in 2015, and treated
with standard wound care. Wound size was 2x2x1.5cm
(Fig 4a). The patient had foot stiffness, ankle swelling
and numbness, and was treated with tramadol 50mg/
bd to help with pain management. After four weeks of
microcurrent treatment (Fig 4b), there was 100%
re-epithelialisation and the wound had completely
healed. Neuropathy pain reduced by 83% resulting in
reduction of tramadol 50mg/bd to nil and improved
sleep. The patient’s gait improved due to a reduction in
foot stiffness, numbness and ankle swelling. Foot
colour and sensation improved. The patient experienced
improvement in early morning erection and frequency
of bowel movement.
Outcome data: primary endpoints
All 100 participants showed a reduction in wound size.
Statistically significant reduction was reported in mean
wound area over the four-week period, as shown in
Table 2. Post-microcurrent treatment mean wound area
of 15.8±37.84cm2 was significantly (p<0.001) lower
than pre-microcurrent treatment mean wound area of
39.1±68.10cm2 (95% CI: 15.8cm2 to 30.8cm2). As
illustrated in Fig 5, 16 participants had 100% wound
area reduction or complete wound closure. Wounds
were considered healed when completely covered with
epithelium. A reduction of ≥50% wound area reduction
was recorded in 70 patients (Fig 5).
With regards to pain levels, 89 participants
complained of pain associated with their wound during
the baseline evaluation, and 11 participants recorded
no pain at baseline (VAS=0). Statistically significant
reduction was reported in mean pain score in all
89 participants as shown in Table 2. Post-microcurrent
treatment mean pain score of 2.2±1.47 was significantly
(p<0.001) lower than pre-microcurrent treatment mean
pain score of 6.0±1.75 (95% CI: 3.35 to 4.09). At the
end of the study period, 11 participants were pain-free,
and 59% of participants experienced ≥50% reduction
in pain. Pain scores are recorded graphically in Fig 6.
Outcome data: secondary endpoints
The symptomatic scores and analysis in the secondary
variances at the end of the four-week period are shown
in Fig 7. Improvements were observed in patients
reporting the following parameters: leg swelling, n=79
(100%); foot stiffness, n=97 (100%); skin discolouration,
n=86 (93.5%); sensation, n=80 (98.8%); gait, n=89
(98.9%). Improved sleep quality was noted in 89
(94.7%) participants, and 95 (99%) participants
commented on lightness in leg, 92 (100%) participants
experienced improvement in frequency of bowel
movement, and 46 (74.2%) male participants felt better
early morning erection.
Although measurement of the frequency of tramadol
intake was not a part of the design for this case series,
this parameter was included in the Results and
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Fig 3. Case 2, 58 year-old Indian male with a category II sacral pressure ulcer
of more than five months’ duration (wound size 13.5x8.2x1cm) (a). After four
weeks’ microcurrent treatment the wound had reduced to (5.5x2.5cm) with
88% re-epithelialisation (b)
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Fig 5. Effect of microcurrent therapy on wound area
16
14
12
No of patients

Discussion section as participants who were prescribed
tramadol as an analgesic medication observed changes
in their frequency of intake once microcurrent
treatment had started. Of the 46 participants prescribed
tramadol, 38 stopped taking the painkiller at the end of
the four-week period, five patients reduced their intake
to once a day, and two only took it on an ‘as needed’
basis. This parameter was not analysed statistically.
There was no change in tramadol intake for one patient
although he did experience a 43% reduction in pain,
and a 64% wound area reduction, as well as
improvement in all parameters.
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Redox potential, which is a representation of electron
activity within cells and tissues, is useful for energetic
evaluation of cellular metabolism.56 When a tissue is
depleted of electrons, the amount of oxygen free
radicals increases causing metabolic function to
degenerate and oxidative stress to increase. This
increase in oxidative stress is known to inactivate
metabolic enzymes, damage important cellular
components, oxidise nucleic acids and lead to delayed
wound healing, diabetes mellitus and hypertension,
among others.57 As free radicals are continuously
generated in patients with chronic wounds or
comorbidities, antioxidants in the form of electrons
from induced microcurrent, move across the
inflammatory barricades and into pockets of
inflammation. These electrons are used to defend
against the harmful effects of oxygen free radicals by
neutralising the free radicals and therefore, enhancing
normal function of beta-cells and vascular tissue.58
Fig 6. Effect of microcurrent therapy on pain reduction
22
20
18
16
No of patients

This consecutive case series analysis looked at
microcurrent as an adjunct therapy to accelerate
healing in wounds which were chronic or hard-to-heal.
This was proven to be effective, and statistically
significant, in terms of wound area (p<0.001) and pain
score (p<0.001) reduction. Reduction in pain resulted
in improved sleep quality. Patients had a likely increase
in perfusion as well as improved skin colouration, early
morning erection and sensation due to the effect of
vasodilation of the vessels. There was also reduction in
inflammatory symptoms such as leg swelling and foot
stiffness. Patients reported their leg felt ‘lighter’
resulting in improvement of their gait. Improvement in
frequency of bowel movement was also noted.
Published studies by Cheng et al.49 states that
microcurrent in the range of 10–1000µA stimulates
cellular activity and regeneration by increasing the
production of adenosine triphosphate (ATP), the energy
that fuels all biochemical functions in the body, by an
estimated 500%; protein synthesis necessary for tissue
repair by 70%, and cell transport by 40%. A current
higher than 1000µA decreased the results. 49
Galvanotaxis, which is the directed movement of cells
within an electric field, is also observed in leukocytes
and macrophages, which are key mediators in different
stages of healing50 as well as keratinocytes, vascular
endothelial cells, osteoblasts, osteoclasts, chondrocytes
and fibroblasts, which are cells responsible for tissue
formation51,52 This results in a decrease in inflammation
and an increase in blood flow, which translates into the
mode of action for wound healing.
Although the inflammatory phase is crucial in wound
healing, prolonged or chronic inflammation—triggered
when the mechanisms of acute inflammation fail to
arrest infection or heal an injury—generates a series of
destructive reactions that damage cells and lead to the
clinical symptoms of disease. Ultimately, chronic
inflammation is a failure of the body’s immune system
to maintain a healthy homeostatic state.53,54 According
to Senel et al., antioxidants play a major role in healing
ischaemic skin wounds while oxygen free radicals play
a major role in delaying healing of ischaemic wounds.55
When tissue becomes saturated by microcurrents,
impedance increases due to maximised cellular redox
potential and effective cellular-signaling stimuli.
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Pain is a huge factor in wound healing and it is
possible that patients who suffer from acute and
chronic wounds can interpret wound pain as a stressor.
It is known that pain can contribute to stress and
other psychological disorders.59 It has been suggested
that anxiety leading to stress can decrease one’s pain
threshold, reduce pain tolerance and impact the
immune system. As a consequence of this, wound
healing can be delayed.59–61 In the field of wound care,
pain can result from the wound itself and can also be
caused by some wound treatments. Microcurrent has
been proven to reduce TNF-a levels in terms of pain
management.62
Hard-to-heal wounds, like DFU, fester because of
insufficient blood supply at the wound site. However,
application of microcurrent therapy can promote the
growth of blood vessels by manipulating the body’s
naturally occurring electricity to form new vessels and
increase blood supply to the wound.63 Research has
found that exogenous electrical stimulus can increase
the growth of blood vessel networks by as much as
50%, activating the pathway for angiogenesis and
enhancing vascular network growth. 63 Exogenous
electrical stimulations are able to change the ionic
environment surrounding the endothelial cells, which
form the lining of blood vessels inside the cells. This
stimulus can create links with proteins (proteins have
existing charges that react with the applied electrical
field) to activate pathway signals leading to the growth
in the capillary network. Electrical stimulation also
causes cells to produce chemicals called ‘growth
factors’ that help sustain growing vascular networks.63
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Microcurrent has also been proven to increase nitric
oxide, a potent vasodilator which increases perfusion
to the wound.64 As a result, wound closure would be
enhanced, leading to faster healing65–67 by stimulating
tissue healing. This results in cell migration,
proliferation and synthesis of new tissue which are
essential in the healing process.68 By imitating
endogenous electrical signals that guide cellular
behaviour, microcurrent may be a therapeutic
alternative where natural healing has failed.
It can be postulated that microcurrent’s role in
reducing inflammation and improving perfusion
accelerates wound healing and improves HRQoL.
Findings from other studies state that limited mobility
can lead to periods of inactivity and social isolation
which is a source of frustration to patients with leg
ulcer pain.69 A high level of mobility was evident
during participant interviews as inflammation
symptoms, such as leg swelling and foot stiffness
reduced. Improved gait in participants due to reduction
in leg heaviness was also observed during treatment.
Almost all the participants noticed an improvement in
their walk; they had been attempting to limit the pain
originating from their wound and this had affected
their mobility and confidence. Reduced pain resulted
not only in a reduced intake of tramadol for some
participants, but had also led to improved sleep quality
and improved energy levels. Participants were reluctant
to take oral analgaesia if not needed as they were
apprehensive about possible side effects and
dependency on the painkiller. Previously, due to
disturbed sleep, these participants had to rest in the day
and limit their daily activity levels.
Increased perfusion due to vasodilation not only
improved sensation and early morning erection, but
also improved skin colouration. Poor bowel movement
can be due to physiological stress or damage to the
digestive tract nerves.70,71 Activating the pathway for
angiogenesis and enhancing vascular network growth
improved frequency of bowel movement.
Microcurrent therapy appears to be an ideal
adjunctive therapy in wound healing as no related
complications or adverse effects have been reported in
the existing literature. Given the targeted, localised
nature of such wound treatment, the application of
microcurrent therapy could replace or reduce the need
for drug-based treatments which affect the entire body
and which may carry side effects. Moreover, the therapy
is safe and easy to use.
Limitations
The limitation of a case series is the absence of a control
group which accounts for observation bias. Due to this,
it is classified as only a Level IV evidence by the Centre
for Evidence-Based Medicine, Oxford.72 As case series
studies are susceptible to bias, a detailed method was
followed during this study for the wound management
and microcurrent procedures, data collection, analysis
and documentation. Conducting a randomised
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Fig 7. Effect of microcurrent therapy on various parameters
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controlled trial (RCT) to further investigate the effects
of this therapy is required.
Another limitation is that the rate of conversion from
theory to practical application has been slow, although
quite a number of developments in basic research of
wound repair using microcurrent is present.73 This is
due to lack of an accurate wound model as most studies
have been conducted on animals. Compared with
humans, difference in dermis thickness, presence or
absence of hair, and injury location in animals may
affect electrical current flow.74 Moreover, there are
differences in the duration and dosing of electrical
stimulation among microcurrent devices. The gold
standard for assessing clinical efﬁcacy of microcurrent
in wound healing would be a human RCT.

Conclusion
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The potential for microcurrent treatment of wounds is far
reaching. The combination of standard wound care
coupled with microcurrent as an adjunctive therapy was
proven to be effective in significantly reducing wound
size and pain levels in all participants. Microcurrent may
help redress an underlying physiological dysfunction as
well as reducing other symptoms; its mechanism of
action appears to be a trigger or facilitator of the healing
process, unlike some new approaches, such as exogenous
growth factors, which have specific targets in the healing
cascade.10 No adverse effects of the microcurrent therapy
were reported. The ease of use of microcurrent devices
advocate its use in accelerating wound healing. It should
be applied as an adjunctive wound care therapy. JWC
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Reflective questions
How does adjunctive therapies like microcurrent help in
alleviating pain in patients with chronic wounds?
● What role, if any, do adjunctive therapies play in
wound healing?
● In what way, if at all, do adjunctive therapies have a role in
the management of chronic complex wounds?
●
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