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ABSTRACT
Background: Chronic wounds can be difficult to heal, or 
sometimes never heal. Current evidence indicates that 
wound biofilm can interfere with healing. Combining two 
treatments targeting chronic wound biofilm may improve 
outcomes when standard care is unsuccessful. The aim of 
this study was to determine feasibility and acceptability of 
combining low-frequency ultrasonic debridement (LFUD) and 
the antiseptic polyhexamethylene biguanide (PHMB) post 
treatment.

Methods: This was an exploratory case study of four 
patients with non-healing wounds with suspected microbial 
involvement, who were subjected to a combination therapy 

Low-frequency ultrasonic debridement 
and topical antimicrobial solution 
Polyhexamethylene biguanide for use in 
chronic wounds: a case series
Vallejo A, Wallis M, Horton E & McMillan D

approach. Data collection included retrospective health care 
record audit, wound observations and structured individual 
interviews. Interview data captured patient feedback about 
the acceptability of the therapy and provided information 
regarding feasibility of conducting larger trials.

Results: Standard care for the four participants had failed 
to assist with healing. The new combination therapy was 
acceptable and appeared to accelerate wound healing, with 
nil adverse effects.

Conclusions: Chronic wounds with suspected biofilm have 
the potential to heal if treatment is multifactorial. The 
combination of techniques used in this series was acceptable 
to patients and shows promise as an effective treatment, as 
it may have assisted the healing process. Further trials are 
needed to determine the efficacy.

Keywords: Chronic wounds, biofilms, ultrasonic debridement, 
polyhexamethylene, wound healing.

KEY POINTS
What is known about the topic?

Chronic wounds affect almost half a million Australians1; it 
is not uncommon to see these wounds endure for months, 
years, decades, or never heal2,3. Many chronic wounds 
contain bacteria and microbes in a protected biofilm state 
that hinders healing4. Although methods for identification 
of major bacterial species present in chronic wounds are 
well advanced, it is much more difficult to diagnose the 
presence of a biofilm, with diagnostic methods currently 
being designed5. As a consequence, clinicians must use their 
expertise and judgement based on the patient history and 
wound characteristics, such as recalcitrance to treatment, 
and resistance to antimicrobials, to predict a biofilm presence 
and initiate targeted strategies.

Preliminary in vitro and animal models using low-frequency 
ultrasonic debridement (LFUD) reported to disrupt wound 
biofilms6,7. Polyhexamethylene biguanide (PHMB) is a 
surfactant antimicrobial solution demonstrated to kill, safely, 
a broad spectrum of microorganisms, with low cell toxicity, 
in an in vitro study8. The added surfactant is said to 
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aid in the prevention of biofilm formation and assist in 
the eradication of mature biofilm, without interfering with 
healing9,10. Current wound infection and biofilm consensus 
guidelines suggest the application of multiple strategies that 
include debridement and topical antiseptics4,5,11. Although no 
formal evidence is available on the combination of LFUD and 
PHMB, this approach warrants exploration.

What does this paper add?

This paper explores, from a patient’s perspective, the 
experience of (1) receiving a combination treatment of 
ultrasonic debridement and (2) a topical application of PHMB 
post debridement, for chronic leg wounds. The study found 
that this dual therapy was well tolerated and appeared to 
promote healing in otherwise non-healing wounds.

What are the implications for practitioners?

Current standard of care varies from setting to setting, and 
sometimes does not include the use of adequate therapies 
to remove high levels of bioburden, including products that 
are listed as appropriate to aid in the prevention of biofilm 
reformation4,5. Wound practitioners should suspect wound 
biofilm when wounds do not respond to current care, and 
ensure their care practices have included a multi-strategy 
approach. Debridement tools such as LFUD and alternative 
modern antiseptics are options to be considered when 
wounds are stalled. The topical antiseptic PHMB is widely 
available to clinicians, is easy to use and appears as a 
safe and well-tolerated option10,12. Ultrasonic debridement 
machines, although costly to purchase, may be more cost-
effective, if it increases the healing rate, with further studies 
required to investigate this.

INTRODUCTION
Chronic wounds can be defined as a dysregulation of 
normal wound healing, hindered by underlying physiological, 
pathological, mechanical and/or local factors13. These factors 
can reduce the supply of blood, oxygen and nutrients to 
the wound site; result in an unclean wound environment, 
or reduce the host’s response to infection; and interfere 
with the body’s normal wound healing processes3. As 
chronic wounds are open to the environment they are a 
portal of entry for microbes and an ideal environment for 
their growth, increasing the risk of infection, and delayed 
wound healing3,13,14. Depending on the site of the wound, the 
pathogenicity of the infectious organism, the total numbers 
of bacteria in the wound, and the host response, the severity 
of wound infection will significantly vary3.

Classic signs of acute infection can include pain, swelling, 
warmth, redness and the presence of purulent, malodorous 
discharge3. Microorganisms causing acute infection can 
also disseminate from the wound site, and in severe cases 
cause sepsis and death2,3,5. In contrast to acute infections, 
chronic infections can be more difficult to diagnose, and are 
presumptively identified on the basis of clinical signs which 
may include: persistent inflammation, increased exudate, 

slough, low-level erythema, hypergranulating and friable 
tissue, and an indolent wound, despite treatment4,5,15. A 
wound history of: antimicrobial failure, ongoing infection for 
more than 30 days, or failure of a wound to heal as expected 
are also indicative of chronic infection4. The use of topical 
antimicrobials is recommended treatment for localised 
infections, and systemic antimicrobials for disseminated 
infections5. Inadequate treatment for both acute and chronic 
wounds not only increases the risk of delayed healing, but is 
also an ongoing risk of mortality3.

The bacteria present in chronic wound infections are thought 
to exist in the biofilm state16. In fact, wound biofilms are 
now considered a causative factor for non-healing wounds, 
especially if underlying disease processes and co-morbidities 
have been addressed5. Bacteria in biofilms are sessile, and 
aggregate into complex, structured communities, covered by 
an extracellular polymeric substance, and express different 
genes to the same species in a planktonic, free-living 
state5. Accordingly, bacteria in biofilms have a different 
phenotype5,17. Relevant to treatment of chronic wounds, this 
allows the bacteria in biofilms to generally have a higher 
resistance to antibiotics, antiseptics, and host-immune 
molecules2,3,5,17,18.

While the presence of biofilm is invisible to the naked eyeI5,17, 
multiple bacterial species in high abundance, found in large 
clustered colonies is generally considered to be predictive 
of their presence18,19. Stalled healing and/or altered “wound 
behaviour”16 are also used as predictors of the presence of 
biofilm in the clinical setting. Further observational studies 
suggest that a rapidly returning, easily removed, translucent, 
gel-like layer is suggestive of biofilm20,21; and if suspected, 
should prompt initiation of removal and prevention of 
reformation — biofilm-based wound care (BBWC). As biofilms 
can re-establish in a matter of hours17,22 via dormant persister 
cells23, best-practice treatment must include additional 
strategies that take into account the effect of wound biofilm 
on healing, such as debridement therapies and antiseptic 
treatments.

For over 60 years, polyhexamethylene biguanide, 
polyhexanide, or PHMB has been used as a broad-spectrum 
biocide antiseptic and disinfectant against bacteria, yeasts 
and fungi9,12,24 and is commonly found in topical solutions 
for eye and mouth care, baby wipes, cosmetics, pool 
sanitisers, and more recently in wound products9,12,24-26. It is 
most commonly used as a topical cleansing solution with a 
combined surfactant betaine, and can be found in foams, 
gels, gauzes and biocellulose wound products. PHMB is 
bactericidal while remaining non-toxic to human skin cells 
and flora at the concentrations used in clinical settings10,24,27. 
PHMB is considered one of the safest, most effective and 
tolerated antiseptics in wound management10,12, with no 
reports of resistance, or systemic absorption; low sensitivity 
levels25 and an increased antimicrobial efficacy when used 
following physical biofilm disruption4.
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Physical disruption of wound biofilm is commonly and rapidly 
achieved via sharp debridement38. More recently, LFUD has 
been suggested as an alternative debridement method, 
shown to disrupt biofilms in vitro6,7 and reduce bacterial 
burden in in-vivo studies9,28,29. LFUD has been reported 
to reduce infection rates, the need for ongoing antibiotic 
treatment30, stimulate faster healing31,32 and reduce pain 
during and after treatment9,28,30,33-36,40. It is a safe and selective 
method with a reduced risk of sharps injury29,37-39. LFUD 
provides additional biophysical effects of cellular stimulation, 
such as increased cell membrane permeability, collagen 
synthesis and fibroblast proliferation40. It is also reported 
to work more effectively with antiseptic agents to enhance 
killing of both planktonic and biofilm bacteria40.

An in-vitro study that utilised a dual LFUD/PHMB treatment7 
reported that LFUD effectively disrupted biofilms, resulting 
in bacteria transitioning to a free-floating, planktonic form. In 
turn, this allowed the PHMB to penetrate and kill the bacteria 
more effectively than if the bacteria were in the biofilm state. 
While LFUD and PHMB have individually been established 
as safe and effective wound management therapies, the 
acceptability to patients and efficacy of the combination of 
these two therapies has not been established in vivo. The 
primary aim of this preliminary study was to investigate how 
acceptable this treatment was to patients. Secondary aims 
were to investigate wound response to this treatment, and 
determine the feasibility of a larger interventional study.

METHODS
Research design

A retrospective, exploratory case study of four case histories 
was chosen to explore wound responses to this dual therapy 
and how acceptable it was to patients, that is to say, how 
well they tolerated the treatment and their self-reported 
acceptance of the therapy. The case study design gave 
the researcher time to capture the fine detail related to the 
treatment41,42.

Participant recruitment

The cases were purposefully selected for their similarities in 
wound characteristics and history. Patients were chosen to 
receive the combination therapy and participate in the study 
if they had attended the specialist wound clinic for their 
recalcitrant wounds and fitted the inclusion criteria. Inclusion 
criteria included: patients with lower extremity wounds with 
devitalised tissue; suitable for ultrasound; clinical signs of 
chronic infection; a history of non-healing for more than six 
weeks and a history of prior use of antimicrobial therapies, 
including antibiotics. An invitation letter was mailed out from 
a non-research team member to four participants who had 
previously undergone the LFUD/PHMB treatment. All those 
approached agreed to participate in the study.

Treatment received

The four participants received LFUD following a comprehensive 
assessment to ensure they had no contraindications for either 

element of the combination therapy (for example, allergic to 
PHMB). Prior to LFUD, a topical anaesthetic cream (LMX-4) 
was applied for 20–30 minutes to reduce any discomfort. 
After the ultrasound treatment, the application of PHMB 
solution was applied to the wound for 15 minutes on a soaked 
gauze pad. The primary wound dressing then consisted of 
various sustained antimicrobial dressings, such as silvers 
or alginogels. A secondary dressing of a superabsorbent 
pad and compression therapy was applied, to address all of 
the underlying factors. At each dressing change, the use of 
PHMB solution was applied according to the manufacturer’s 
instructions, consistently at each dressing change, including 
when care was performed outside the clinic.

Ethics

Human Research Ethics Committee approval was given 
from Uniting Care Queensland (UCQ) (UCQ/HREC/18916) 
and University of the Sunshine Coast (USC) (S/16/965). 
Participants gave written informed consent for the collection 
and use of data by structured, audio-recorded interviews and 
retrospective audit of clinical records.

Data collection

Retrospective data were collected from patient files and 
focused on: co-morbidities, age, sex, wound duration prior 
to commencement; previous wound treatments; history of 
antibiotic therapy; use of topical antimicrobials; confirmed 
bacterial identification; wound type; wound size; tissue 
type; wound-associated pain; and concurrent treatment. 
Wound healing data collected was by direct observation, 
serial photographs, and measurements via tracings. The 
semi-structured interviews were recorded to avoid loss of 
information and allow verbatim transcription. Questions were 
designed to explore how well the treatment was tolerated 
and how acceptable the participants found the treatment 
regime. These questions focused on: previous experiences 
with wound treatment; feelings around the new treatment 
(including concerns and thoughts about new and different 
techniques); feelings and sensations experienced during and 
after the procedure; and what happened when the treatment 
commenced.

Analysis

Retrospective community health records were audited. 
Quantitative data were recorded in a table to allow comparison 
between participants of pre-treatment characteristics and 
treatment acceptability. Qualitative data were recorded 
and transcribed verbatim. Data were read repeatedly, with 
the participants' comments organised into categories and 
recurring themes, using the pattern-matching strategy and 
replication logic42. Themes and patterns were labelled and 
identified from the specific guided questions and tabulated 
for clarity. Findings were used to illustrate the topic using 
credible sources, such as quotes. All treatment activities and 
data collection processes involved personal contact with 
the researcher, this, along with prior knowledge of the topic, 
assisted with the interpretation of the data42.
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Participant 
No.

Improved quality of life (QOL) — 
restoration of hope

Frustrations with past wound 
care experiences

Excitement about healing

1. “I could see a vast improvement 
which was doing my heart well.”

“I was taking a different direction 
and I did feel a lot better.”

“This wound healed very quick 
compared to a previous one.”

“This improved my QOL.”

Daily visits to the GP for 12 
months (Mon–Fri). Plus 2 years of 
community nursing.

“Really getting me down.”

"Takes a lot of time out of your 
day.”

“I felt that anything that could be 
done to it would be great.”

“I wasn’t worried at all, only too 
happy that something was being 
done.”

2. “It was just that you felt like 
someone was finally doing 
something for me.”

Weekly local doctor visits and self-
care with help of husband.

“My wounds were leaking 
everywhere.”

“Nothing was working.”

Use of compression stockings.

“I was quite excited because I 
needed something to help me.”

“It started healing and rather 
quickly, after 3 weeks you could 
see a big difference. After 17 
years, I felt quite elated and I was 
happy and telling everyone …”

3. “As they begin to heal they pain 
a little less, and if you are without 
pain that’s half the battle isn’t it?”

"Walking to the corner store with 
no pain was the best!"

Visited the doctor three times a 
week, with various dressings and a 
compression stocking.

“After every visit, it progressed 
very quickly.”

4. “That was just spot on! I was 
extremely happy because cleaning 
the wound after maggots was 
extremely important. I felt a 
huge weight had been lifted, the 
cleansing was absolutely No. 1.”

Local doctor visits for 6 weeks and 
self-care.

“Every day an RN would dress it 
and I was on antibiotics to heal it.”

“I wore a compression stocking 
that I put on myself and bandaged 
the leg too as I have had 
lymphoedema for 20 years.”

“When the treatment began it got 
better, and I was so happy, so, so 
happy — so much so that I am 
your number 1 fan.”

“I had a trip planned for England 
and I couldn’t have gone if it 
hadn’t healed. I was fed up to the 
back teeth with it.”

Table 2: Qualitative interview — themes and participants 1–4

1. 2. 3.

4. 5.

Vallejo et al.	 Low-frequency ultrasonic debridement and topical antimicrobial solution Polyhexamethylene biguanide for use in chronic wounds
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RESULTS
Participants and wound characteristics

Three participants were female and had a mean age of 76. One 
participant was a 95-year-old male. The four participants had 
five wounds in total and all wounds were venous leg ulcers; 
two with associated lymphoedema. Table 1 summarises the 
characteristics of the participants. The four participants had 
lived with their non-healing wound for months to years (mean 
duration 8.2 years +/– 7.10). One participant had a wound 
that had healed and recurred three times over seven years, 
while for another participant, this was the second wound 
lasting three years. One female participant presented with 
bilateral leg wounds of 14–17 years' duration.

The participants had similar wound characteristics (Table 
1) and previous wound care experiences prior to initial 
assessment (Table 2). Upon observation, all wounds 
contained unhealthy tissue of a yellowy/brown, slimy layer, 
with green-stained exudate, consistent with wound infection. 
All wounds also had a history of non-healing, despite 
antimicrobial dressings and compression therapy (see 
Figures 1–5 of initial presentation, prior to treatment). The 
wound history and wound behaviour were also consistent 
with chronic wound infection and the presence of biofilm, 
which were presumptively diagnosed by the clinician. These 
signs included: long duration of non-healing; failure of 
multiple doses of antibiotic treatment to improve wound 
outcomes; persistent inflammation; regular presence of 
exudate; and unhealthy, friable granulation tissue (Table 
1). Pseudomonas aeruginosa was diagnosed in all wounds 
via a swab culture prior to attending the clinic for all four 
participants. Additionally, Escherichia coli was identified in 
the wound of one patient.

Care in the community prior to clinic admission

The wound care practices that the participants received prior 
to the clinic were similar, including: self-care; and a local 
doctor and/or a community nurse. The care they received 
consisted of: various antimicrobials and systemic antibiotics 
with compression therapy, that did not achieve healing. 
Despite non-healing, the standard treatment continued, for 
months to years. One patient requested that community 
nurses attend his wound in the home after he had attended 
the local doctor daily for 12 months. The second participant 
was referred to community nurses after a hospital episode 
for cellulitis. The third participant was seen by the practice 
nurse and local doctor on and off for seven years. The 
fourth patient had a similar experience: daily wound care at 
the general practice clinic for four months, with no healing 
progress.

Experience of the treatment with dual therapy

LFUD was applied weekly in the clinic until it was deemed 
unnecessary. This was determined when the wound bed 
demonstrated signs of red, healthy granulation, an epithelial 
wound edge advancement and wound size reduction. For the 

two participants with the longest duration of wounds, five to 
seven LFUD applications were performed (Table 1).

Qualitative data were collected from the four participants 
on their experience with the dual therapy, guided by the 
interview questions. All of the wounds healed within 16 
weeks. Participants 1, 2 and 3 expressed great satisfaction 
at this achievement, after a long duration of non-healing 
(Figures 6–10 of post-treatment). Participant 4’s wound 
healed in five weeks, after four months of non-healing 
(Figure 10). The treatment was accepted, with no reports 
of discomfort during the LFUD procedure or application 
of antiseptic. Participant No.1 initially reported pain in the 
evening, following treatment, which was managed well with 
an oral opioid after a case conference with the local doctor, 
family and clinic staff. The other three reported no pain 
during or following treatment, very little, or they couldn’t 
remember enough to report. Ongoing pain levels using the 
Numerical Rating Scale (NRS) reduced to zero as the wound 
healing progressed.

From the qualitative data (Table 2), the themes that emerged 
included: an improved QOL and restoration of hope; 
frustrations about previous wound care practices; and 
excitement about the rapid healing progress, with confidence 
in the cleansing effect. For example, one participant had a 
confirmed P. aeruginosa plus E. coli infection, and maggots 
(free range) prior to admission. This had distressed the 
participant immensely and the idea of ultrasound therapy 
and an antiseptic made them extremely happy — “to have 
the wound cleansed thoroughly instead of just adding stuff 
on top of it all the time, the cleansing of the wound to me 
was absolutely number one”. One participant was eager 
to accept new possibilities, hopeful of healing a long-term 
ulcer, stating: “I felt that anything that could be done to 
it was great because it was virtually at a stalemate”. One 
excited participant stated: “I needed something to help me 
as I had not had any help from the other treatments I was 
doing”. When asked how the LFUD felt, it was described as 
“soothing”, with “some tingling, but it wasn’t uncomfortable, 
it was just that you felt like someone was finally doing 
something for me”. For participant No. 2, with the longest 
duration of wounds, five LFUD treatments were applied 
(Table 1). In 13 weeks, the left leg ulcer closed, and in 16 
weeks the right leg ulcer closed. After 17 years, this patient 
was elated: “I was happy and I was telling everyone”. “I had 
people around to look at my legs … just a few friends … and 
no one could get over it, how quickly it had started to come 
good” (Figures 7 and 8).

DISCUSSION
The results of this case study demonstrated that not only 
was the combination of LFUD and topical antiseptic PHMB 
safe, acceptable and improved the QOL for four patients, 
it appeared to heal their wounds within a short time frame 
(Table 1). The four case histories represented typical wound 
types and scenarios. They were older people with venous leg 
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ulcers, a history of frequent systemic antibiotics and various 
topical antimicrobial dressings for the difficult-to-remove 
and commonly encountered biofilm forming organism — P. 
aeruginosa3,43. All four participants had previously received 
compression therapy to address the underlying aetiology, 
but none had received any form of mechanical wound 
debridement or the application of antiseptics, in combination. 
This highlights the difference between how “standard care” 
is defined and the inadequacies that are practised in clinical 
care settings.

Chronic wounds such as the ones discussed in this case study 
are a challenge for clinicians in everyday clinical practice. They 
are wounds that recur frequently, take a long time to heal, or 
do not heal44,45 due to complex microorganism reactions, 
unless disrupted43. As demonstrated, standard wound care 
practice does not always involve this bacterial disruption and 
often consists of significant evidence-based practice gaps46, 
including a lack of dedicated multidisciplinary teams shown 
to promote healing with hard-to-heal wounds45,47-49, or the 
availability of skilled clinicians able to provide expert advice 
and perform specific tasks46, such as wound debridement. 
Biofilm-based wound care (BBWC) is the emerging standard 
of care for managing chronic wounds and has been shown to 
improve wound healing22,50. The combination of debridement 
techniques and antimicrobial therapies are outlined as best-
practice in current consensus guidelines4,11 and should be 
seen as standard care.

Because the wounds in this series had not received any 
wound bed preparation, the assumption is that other forms 
of debridement may also have assisted with the healing 
effect. While there are various forms of debridement, these 
four participants received LFUD because of its unique ability 

to selectively avoid healthy tissue, without inducing pain28,36 
and provide additional benefits of cellular stimulation40. LFUD 
was chosen to disrupt the suspected biofilm, with reports 
of reaching biofilms at a deeper level29, understanding that 
these hard to reach microorganisms live in a quiescent state 
in the biofilm core, and are a challenge to remove51. When 
the biofilm structure is disrupted, antimicrobials are thought 
to be more effective, and kill the free-floating bacteria in its 
planktonic state7. When the antiseptic applied is non-toxic12 
with high biocidal activity51, such as PHMB in Prontosan 52-56, 
it is anticipated that surface microbe counts are reduced and 
prevented from reforming into their protective state, while not 
interfering with normal cell proliferation.

In this series, there is preliminary evidence that not only 
was the dual treatment acceptable, reduced pain levels, 
and showed no adverse effects, the wounds healed, no 
antibiotics were required, and QOL was restored. And 
while these outcomes may have resulted from the act of 
debridement, the technique used, the antiseptic, or the 
combination; a multi-targeted strategy worked. To date, there 
are limited studies on this subject, on the patient experience. 
One randomised control trial (RCT) compared surgical 
debridement to LFUD for venous leg ulcers, and showed 
LFUD to significantly improve QOL, with a lower risk profile30.

It is well known that chronic wounds can impact significantly 
on a person and affect different aspects of their QOL46,57. 
Studies have shown that pain, restrictions and limitations can 
affect the wellbeing of those with chronic wounds58. Similar 
reports were received during the qualitative interviews as an 
emerging theme of frustrations about previous wound care 
experiences was heard. Other themes included: improved 
QOL with restoration of hope, and the excitement of 

6. 7. 8.

9. 10.

Vallejo et al.	 Low-frequency ultrasonic debridement and topical antimicrobial solution Polyhexamethylene biguanide for use in chronic wounds



Volume 26 Number 1 – March 201811

the wound healing. Overall, the participants expressed 
satisfaction with the treatment (Table 2).

QOL improved as the wound improved. Signs of improvement 
included a reduction in wound exudate, pain, and product 
cost, with less frequent clinic visits. This restored a sense of 
hope to the patient, and developed feelings that someone 
was doing something for them, that was working. Because 
it was working, the treatment was not altered, the patients 
were excited to attend and developed a trust in the clinic 
staff. They commented that their wounds were clean, as 
the ultrasound treatment left an instant visible difference. 
Excitement about the rapid healing effect improved their 
wellbeing, that is sometimes altered when living with a 
chronic wound57. Restrictions were lifted as they could bathe 
without covering the area, or go out without worrying about 
their wounds leaking. For one participant, being able to 
proceed with a planned vacation overseas was a major relief; 
and for another walking to the corner store with no pain was 
the best.

Pain can be an early sign of infection59, and has been reported 
as one of the most commonly associated symptoms for those 
with chronic wounds60. These participants all presented with 
significant pain (Table 1), which reduced steadily with wound 
healing. This implies that bacterial levels and pain may be 
closely related. The participants considered their pain as part 
of having a chronic wound44,45, and despite this, were willing 
to try something very different. One RCT that compared 
LFUD to sharp wound debridement reported significantly 
lower pain levels with LFUD treatment32. Another RCT 
reported reduced wound pain shortly after treatment28, and 
a small pilot study and two observational studies reported 
LFUD as a painless experience33,30,36; suggesting this may 
be a result of bacterial reduction. Evidence suggests that 
Prontosan also assists with pain reduction26,55,56. A topical 
anaesthetic cream LMX-4 applied prior to the therapy also 
assisted to reduce any discomfort. Pain reduced to zero 
upon wound closure, implying that the pain experienced was 
wound-related.

The frustrations about previous wound care experiences 
were similar among the four participants. These experiences 
are not uncommon for people who live with chronic wounds 
They mentioned frequent, ongoing visits to the local doctor, 
some daily; one received two years of community nursing 
visits. Comments were made about the time taken out of 
their day, with little results. Participant No. 4 made a point 
that previous care involved putting “stuff on top of stuff”. This 
was related to the antimicrobial dressing products that are 
often seen layered on wounds. It was interesting to note that 
these participants were advised not to wash their wounds, 
but squirted on a few drops of saline at each dressing 
change. This technique lacks interference with wound biofilm 
and foreign bodies, as the volume, pressure and type of 
solution used for irrigation are considered critical variables 
when thoroughly cleansing a wound to reduce infection53,61,62. 

Ultrasonic therapy delivers this thorough cleansing effect, 
with the topical antiseptic post procedure to potentially 
destroy remaining microbes and prevent their replication, as 
per current practice guidelines63.

This case study generates further questions as to whether 
these four wounds healed because they received a form 
of debridement that was seen to prepare the wound bed. 
Further investigations are required to test whether it was the 
consistent use of the PHMB solution, or the combination 
of both, that influenced the positive outcome seen in these 
four cases. This study has established that applying this 
combination therapy is acceptable and clinically feasible. 
Future larger interventional trials are required to determine 
efficacy.

CONCLUSION
The five wounds studied in this series all healed in 16 
weeks. This was seen as a success, given that these 
wounds had been present for years. In this study of the 
patient experience, LFUD and PHMB was an acceptable 
combination and had a positive effect on the QOL and 
wounds for four patients. Wound care in the home or the 
local doctor’s surgery does not always involve best-practice, 
nor current standard care. “Standard care” needs to address 
all of the underlying reasons, including actions to remove 
and prevent pathogens from taking up wound residence. 
Future research using robust experimental methods are now 
required to determine the efficacy, effectiveness and cost 
savings of this combination therapy.
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