
INTRODUCTION

Recently, a panel of experts reached consensus on the
definition of ulcer as an alteration of the normal anatomical
and functional structure of the tissues, determined by en-
dogenous and exogenous pathological processes with re-
spect to the organs involved, which does not evolve
according to the normal distribution process.1 The impact
that the ulcer has on the patient’s quality of life is widely
documented: the pain, the frustration that the ulcer could not
heal, the relapses, the problems in mobility, social isolation,
the lack of adherence to therapeutic treatment they are all
active problems in this category of patients, considered
chronic. In clinical practice the documentation of the ulcer

includes: the collection of the clinical history, the observa-
tion of the site, depth and size, the description of the appear-
ance of the wound bed and the surrounding skin, an analysis
of the exudates and the signaling the presence of pain.

The challenge facing healthcare professionals is to es-
tablish effective therapeutic strategies in a timely and
cost-effective way, with the aim of reducing the complex-
ity of the wound, treating the patient’s symptoms, re-
sponding to his expectations and, if possible, achieving
full wound healing. In the field of wound care, the nurse
manages multiple aspects such as: management of ther-
apy, medication, education, optimization of compliance
with therapy, pain management.2,3

Wound cleansing is one of the most important topics
in wound care nursing. The latter is considered to be the
first moment of wound care, often identified as a ritual
action that, however, if not properly performed, can cause
delays in healing.

In literature, there are different theoretical concepts of
cleansing. For example, in the complete holistic approach
to the patient suffering from ulcers the patient exists with
a wound, not a wound with the patient.4

The literature defines cleansing as the application of
a liquid on the wound, usually before applying a dressing
in order to facilitate the removal of exudates, soluble and
contaminated debris, but does not include the use of dress-
ings or mechanical debridement.1,6

The reality is that in many clinical contexts cleansing
is performed more out of habit than necessity. If cleansing
occurs automatically, this implies that health professionals
do not question what it means to cleanse a wound or an
ulcer, nor reflect on what they intend to achieve by cleans-
ing them.
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Cleansing represents an evident aspect of nursing
where a great emphasis is placed on acquiring technical
skills, while little space is given to the search for the ra-
tionale behind the action itself.

Cleansing is an essential component for wound man-
agement. However, there is limited research to develop
protocols.7

Good cleansing removes most of the bacterial load. It
can be recommended to use detergents with surfactant, if
there are signs of critical contamination of the ulcer bed
or in the presence of necrotic tissue with slough.1,5 The
application should be suspended if side effects appear,
such as burning not tolerated by the patient.

The purpose of this review is to focus attention in the
area of medication or better on the methods of cleansing
ulcers which represents a very important component for
wound management, although there are few studies useful
for daily practice. In fact, the published studies mainly deal
with the type of dressing, leaving little room for the solu-
tions and techniques that are used to cleanse wounds. Fur-
thermore, there is no uniform agreement between clinicians
on the type of solution to be used and on the technique to
be preferred, it follows that the chosen guidelines tend to
reflect individual preferences. Therefore, the aim of the re-
view is to verify the effects of cleansing on the wounds con-
sidering both the technique and the solutions used,
evaluating how these affect the cure and infection rates.

MATERIALS AND METHODS

To respond to the objective of this literature review, the
key words were identified, such as: Abrasion, Cleansing,
Irrigate, Laceration, Rin, Ulcer, Wash, Wound Shower.

These keywords were identified and searched sepa-
rately through a rough search and subsequently joined by
the Boolean AND operator.

The search string used was: “wound” OR “wounds”
OR “bite” OR “ulcer” OR “ulcers” OR “abrasion” OR
“abrasions” OR “laceration”, AND: clean * OR wash *
OR irrigation * OR shower * OR rins.

The literature search was carried out in the Pubmed and
Cochrane Library databases from January 1st, 2003 to De-
cember 31st, 2018. The studies that met the following inclu-
sion criteria were considered: i) types of study:
Meta-Analysis, systematic reviews, randomized clinical tri-
als; ii) reference population: adult population, neither pedi-
atric nor elderly; iii) healthy population, where the ulcer
represented the primary pathology and not secondary to
other pathologies; iv) the keywords were contained within
the title and summary; v) the writing language was English.

In addition, studies with populations represented by
patients with psychiatric and oncological pathologies, pa-
tients with burns, pre-surgery cleansing and cleansing
with the Vac method were excluded.

The intervention sought in the studies was the cleans-
ing of ulcerative wounds and the outcome assessed was
the reduction of the wound volume or the increase in the
wound healing rate or the reduction of the infection rate.

RESULTS

The initial bibliographic research in the PubMed and
Cochrane Library databases allowed to identify 276 arti-
cles relevant to the objective of our review. Titles and
summaries were subsequently screened and only 15 full-
length articles were considered eligible for our work.
Overall, only 6 papers were included in the final review.
9 articles were excluded because they did not meet the in-
clusion criteria and the purpose of our review. All in-
cluded studies were summarized in Appendix.8-34

DISCUSSION

In this review, an attempt was made to summarize the
current evidence available on wound cleansing, highlight-
ing that there is no evidence to support the use of a par-
ticular cleaning solution or technique. Furthermore, the
results obtained should be interpreted with caution as each
study should consider the nature of the wounds, the qual-
ity and temperature of the water and the presence of co-
morbidities of the selected patients. Some of the included
studies have methodological flaws in the randomization
phase of the components of the samples in relation to the
demographic characteristics, the size of the samples that
are usually small and undersized. Furthermore, outcomes
such as comfort, patient satisfaction and operator satis-
faction are not sufficiently described and need to be in-
vestigated.

Specifically, the revised literature offers different so-
lutions for the cleansing of ulcerative lesions, such as: i)
Drinking tap water: recommended with the advantage of
being efficient, with a good cost-effectiveness ratio and
accessible15-18. However, the studies considered do not
recommend their use in the cleaning of wounds with bone
or tendon exposure. In these cases the use of 0.9% sterile
physiological solution is recommended; ii) Saline solu-
tion: it is the preferred solution for wound cleansing be-
cause it is isotonic and does not interfere with the normal
healing process, does not damage the tissues, does not
cause sensitization and does not alter the normal bacterial
flora of the skin;9-11 iii) Solution with polyhexanide
(PHMB) and betaine (Prontosan): it is a colorless trans-
parent irrigation solution containing betaine, sodium hy-
droxide and purified water. The solution is used to cleanse
wounds, to moisten and lubricate absorbent dressings for
ulcers, burns, post-surgical wounds and abrasions.10 Be-
taine is an effective and particularly well tolerated surfac-
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tant that disintegrates the biofilm, dissolves the patinas
thus reducing the contamination of the wound by bacteria
and cellular debris. Polyhexanide (PHMB) is an effective
and extraordinarily well tolerated antimicrobial substance
that inhibits the growth of microorganisms and reduces
the patina.

The literature offers the characteristics of a wound
cleaning solution as a non-toxic substance for human tis-
sues, effective in the presence of organic material, capable
of reducing the number of microorganisms, insensitive,
widely available, with a good cost-effectiveness ratio.26
However, Lawrence35 maintains that any anti-microbial ir-
rigation effect is probably due to the physical action of the
fluid rather than its possible antimicrobial effects. In fact,
most antiseptics require to be in contact with bacteria inside
the wound for longer than that allowed for irrigation.

It has still been suggested that the effectiveness of
cleansing is to attribute to the actual physical action of
cleaning thanks to which the undesirable material is re-
moved and removed from the wound bed rather than the
type of solution used. For this reason, the goal of the vari-
ous cleaning techniques should be the induction of an ade-
quate hydraulic force capable of overcoming the adhesive
forces that keep bacteria and contaminants attached to the
wound surface.36 Among the available antiseptics, the re-
vised literature proposes: i) Sodium hypochlorite: classi-
cally used in pressure ulcers with necrotic tissue to reduce
the incidence of infections. Sodium hypochlorite has a bac-
tericidal effect against most organisms commonly found in
lesions. It is used extensively on cancerous growths to con-
trol bacterial growth and minimize odor. However, the so-
lution is known for its cytotoxic power towards healthy
cells and granulation tissues. Finally, its use is not recom-
mended for periods longer than 7-10 days; ii) Chlorhexi-
dine: it is an antiseptic widely used in hand washing and
oral products but also as a disinfectant.37 It is produced in
two forms, namely 0.05% for wound cleaning and 4% for
the preparation of the epidermis before surgery. It has a high
level of antimicrobial activity, low toxicity and strong affin-
ity for the link with the epithelium and mucous membranes.
It is more effective against gram positive than gram nega-
tive bacteria compared to fungi and tuberculous bacilli. It
is inactive against the spores of bacteria, except at high tem-
peratures;38 iii) Iodiopovidone (10% povidone iodine): con-
tains polyvinylpinzolidone iodine, soluble in water. It has
a bactericidal action and is effective against a wide range
of bacteria, fungi and spores. Iodine solutions are not ef-
fective in the presence of organic material, pus, slough and
necrotic tissue in ulcers;39 iv) Hydrogen peroxide or hydro-
gen peroxide: commonly used for the antisepsis of ulcers.
However, some studies report its effectiveness in wound
healing as an antiseptic, but its use remains controversial.
Some studies have shown its cytotoxicity to healthy cells
and granulation tissue. Other animal and human studies

have shown no adverse effect on wound healing.40 Irriga-
tion with physiological solution is recommended immedi-
ately after the use of hydrogen peroxide.

In the literature, a detergent solution is defined as a
non-toxic substance for human tissues, effective in the
presence of organic material, capable of reducing the
number of microorganisms, insensitive, widely available,
with a good cost-effective, stable ratio.40

However, it is argued that any antimicrobial irrigation
effect is probably due to the physical action of the fluid
rather than its possible antimicrobial effects. In fact, most
antiseptics require to be in contact with bacteria inside the
wound for longer than that allowed for irrigation.41 It has
also been suggested that the effectiveness of cleansing
should be attributed to the actual physical action of clean-
ing thanks to which the undesirable material is removed
and removed from the wound bed rather than the type of
solution used. For this reason, the objective of the differ-
ent cleaning methods should promote the induction of an
adequate hydraulic force capable of overcoming the ad-
hesive forces that keep bacteria and contaminants attached
to the wound surface.36

From the available literature, it emerges that the most
commonly used cleaning techniques are: i) Irrigation: can
be performed with a variety of aids such as syringes,
pouches, sprays which have the purpose of introducing the
cleaning solution or water with sufficient pressure to re-
move cellular debris, bacteria and dressings residues. The
easiest way to obtain an adequate washing pressure is to
use a 30mL syringe with an 18-20-gauge needle. In this
case, in addition to the precautions for the needle, care must
be taken not to exert too much pressure because this can be
harmful to the fabric and because the operator can be hit
by the return spray. Spray containers with manual or pres-
sure dispenser are more practical even if more expensive.
In general, when using irrigation cleaning, the hygiene
rules, for the prevention of contamination of personnel and
the environment, must be scrupulously respected 30. There
are many other wound irrigation procedures such as the
bulb syringe, high pressure washing, pulsatile washing de-
vices but they are expensive, bulky and difficult to keep
sterile. Irrigation must balance the cleaning effect on the
one hand and the possible secondary tissue trauma at too
high a pressure level on the other: we therefore speak of
safe and effective irrigation pressure.40 Wound irrigation
represents an important activity aimed at reducing the risk
of wound infection, however there are no official evidences
and recommendations that describe the method of execu-
tion in terms of irrigation methods, solutions and volumes
of detergents to be used: ii) Diving: expensive but effective
technique. The patient is immersed with the affected part
(more often the lower limbs) in special tanks where the
water, sometimes added to antiseptics, is stirred with forced
movement so as to facilitate the removal of the devitalized
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tissue and made less adherent by the use of occlusive dress-
ings;41 iii) Tamponade: most frequently used since it is the
fastest. Usually, gauze or cotton swabs soaked in the solu-
tion are used and cleansing is done by tamping or rubbing
the ulcer. In this method, the removal of debris and dressing
residues occurs, mostly mechanically; therefore, care must
be taken not to damage the tissues.1

Particular consideration should be given to the tem-
perature of the washing solution. In fact, in order not to
cause damage to the mitotic activity of the cells, the wash-
ing temperature should be between 28 and 30 degrees
centigrade. In a 1982 Myers study it was found that after
a bath at a temperature below 28 degrees centigrade it
takes 40 minutes to recover the initial temperature and the
cell division is blocked for at least 3 hours. In addition,
the application of cold detergent solution can cause vaso-
constriction, with a decrease in the nutritional supply to
the tissue, as well as the appearance of painful sensation.42

In this regard, Barnes et al.43 set out to research the
recommendations currently available for this issue with
the aim of standardizing the practice of wound irrigation.
In this regard, the American College of Surgeons defines
irrigation pressure as high as a pressure between 15 and
35 psi, low pressure if between 1 and 15 psi. Numerous
studies have been carried out to evaluate the optimal pres-
sure required for wound irrigation and most of them have
shown that high pressure irrigation is more effective in re-
moving bacteria from the wound bed. However, the high
irrigation pressure has also been associated with a greater
risk of damage to the tissue and the propagation of bacte-
ria deeper; for this reason, it should be avoided in lesions
where the risk of contamination is high and the difficulty
in removing bacteria is foreseeable.

There are no references in the literature on the optimal
irrigation pressure values. In any case, the literature rec-
ommends the use of a pressure between 8 and 12 psi in
traumatic wounds to overcome the adhesive force of the
bacteria.

However, there are no recommendations on the use of
a pulsate or continuous irrigation mode and in terms of
the volume of detergent to be used for optimal irrigation
of the wound.

As regards the cleaning fluids, the physiological solu-
tion represents the most commonly used detergent.
Nonetheless, numerous detergents, commonly grouped in
the categories of antibiotics, surfactants and antiseptics,
have been combined with irrigation fluids in order to op-
timize the prevention of wound infections.

Antibiotics are very frequently used as additives to the
irrigation fluid despite the lack of evidence that supports
their use and the numerous studies that suggest their use
with deleterious consequences while promoting bacterial
resistance.

Surfactants are additives designed to facilitate the re-

moval of bacteria from the wound but interfere with their
ability to adhere to surfaces.

Antiseptics exert their bactericidal power by damaging
the bacterial cell and membrane. Povidone iodine is the
most commonly used antiseptic despite the scarce evi-
dence that supports its effectiveness. It is also toxic to tis-
sue cells, delaying and weakening wound healing,
particularly if used at high concentrations.

Some studies have shown that povidone iodine, like
other disinfectants, can be diluted sufficiently to mitigate
its toxic effect without eliminating its bactericidal power.

Bernes et al.43 point out that the only antiseptic cur-
rently approved by the Food and Drug Administration
(FDA) for debridement and wound cleaning is an irriga-
tion fluid containing sterile water and 0.05% Chlorhexi-
dine Gluconate (CHG).

The authors conclude that wound irrigation plays a
key role not only to reduce the risk of wound infection
but also to reduce bacterial resistance, avoiding the need
for more aggressive post-infection treatment (e.g. removal
of implants, insertion of central and peripheral venous
lines for the infusion of antibiotics systemically, etc.), also
containing the costs for the healthcare company.

Finally, the authors recommend that you deepen the
topic of infection prevention in order to standardize the
type of irrigation solution, the volume and the method to
be used for optimal irrigation of the wound bed.

The authors conclude that there is sufficient evidence
that does not recommend antibiotic solutions for wound
irrigation and that expert opinion could instead be used to
guide best practices.

The management of ulcers involves many professional
figures who must collaborate to achieve goals in the field
of wound healing, but often ulcers are considered as a
pathology in themselves and not as a secondary manifes-
tation of a pathology of which it is a sign or symptom.

Furthermore, being operators specialized in emergen-
cies, we find ourselves in difficulty in managing ulcers as
there is a lack of training with respect to wound care.
Specifically, cleansing is considered a routine intervention
that is carried out with sterile physiological solution
through the tamponade method, this because the literature
does not provide satisfactory research in the context of
the use of tap water.

Furthermore, in the ward practices the physiological
solution is considered as the only existing detergent, even
if it is not determined by a scientific rationale but mostly
by practical reasons and by the operators’ habits.

From our review, it emerged that the physiological so-
lution is, in all probability, the most applied cleaning agent
in the world, is isotonic with the wound fluids and for this
reason it does not yield or subtract liquid from the wound;
this characteristic allows it, on the one hand, to fully ex-
ercise the mechanical action of cleaning the wound, but
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on the other hand, it makes it an expensive and mainly
hospital management product.

The randomized clinical trial by Griffiths et al.13 com-
pared the effects of tap water and normal saline solution
on the cure and infection rates of acute and chronic
wounds.

The trial was conducted in two metropolitan commu-
nity health centers in New South Wales, Australia. Thirty-
five patients with 49 acute or chronic wounds were
randomized to receive wound irrigation with saline or tap
water. The statistical analysis showed that there was no
significant difference between the infection and the cure
rates in wounds irrigated with saline or tap water. Al-
though the small sample size is a limitation of this study,
the researchers conclude that drinking tap water appears
to provide a safe alternative to normal saline wound clean-
ing solution and may be preferred by some patients.

However, the decision to use tap water must take into
account the quality of the water, the nature of the injury and
the general condition of the patient. Furthermore, according
to the authors in future studies, the characteristics of the par-
ticipants, of the water, the duration of the cleaning process,
the volume of the liquid of the detergent used, as well as the
tools and the cleaning method should be uniform. In the ab-
sence of drinking tap water, the cooled boiled water or dis-
tilled water can be used as wound cleansers.

In the study by Moore et al.,20 on the other hand, the
solution containing aloe vera and the physiological solu-
tion are compared. Treatment with solution containing
aloe vera produced statistically significant results com-
pared to treatment with physiological solution or tap
water. In addition, as regards the technique, pressure ul-
cers cleaned with pulsatile washing reported a statistically
significant reduction in the volume of the ulcer compared
to the simulation group.

In the study of Romanelli et al.24 the surface pH of ve-
nous ulcers treated with prontosan was compared with the
surface pH of venous ulcers treated with saline. The le-
sions cleaned with prontosan reported a significant im-
provement in the control of the bacterial load and in the
reduction of the ph of the lesion surface.

However, the selected sample was small and it was not
possible to make the objective improvement in the wound
healing rate clearly evident. In this regard, the authors
conclude that the size of the wounds for both treatment
samples has remained unchanged, postponing the evalu-
ation of the pH associated with other indicators of evalu-
ation of ulcerative wounds to future studies.

In the study of Moscati et al.17 the infection rates of
simple wounds, which need to be sutured, irrigated with
tap water or with saline solution within an emergency de-
partment were compared with each other reporting the
same infection rate in both treatment groups. Compared
to the physiological solution, tap water for wound irriga-

tion seems to be more convenient and equally safe and ef-
fective, reevaluating it especially in the contexts of the
emergency departments as a valid alternative to the phys-
iological solution.

However, the data collected in the study should be
carefully considered, as any indications in the manage-
ment of ulcerative wound with tap water at home have not
been described. Furthermore, the administration of the
telephone questionnaire for the evaluation of the infection
indicators is not the most suitable tool for measuring the
outcomes of the study.

Mak et al.25 compares the method of cleansing pres-
sure irrigation with that of swabbing in wounds that heal
by secondary intention. The authors demonstrated that
pressure irrigation applied to wounds that heal by second-
ary intention is safer, more convenient and reduces wound
healing times. However, the samples obtained were not
homogeneous and not very balanced due to the different
etiologies. As regards pain, greater satisfaction has been
reported in patients in the group treated with pressurized
irrigation. No clinically important difference in wound in-
fection rates between the two groups was reported.

The New South Wales Center for Evidence Based Nurs-
ing & Midwifery in collaboration with the Joanna Briggs
Institute conducted a systematic review26 reporting the ef-
fectiveness of the solutions, as well as the cleansing and
pressure technique to be applied in wound cleansing. All
this has shown that tap water is recommended only if it is
drinkable in the cleansing of lacerations, sutured surgical
wounds and in case of chronic wounds. In addition, boiled
and cooled water is recommended as a viable alternative for
cleaning wounds. In addition, the review highlighted how
to shower by wetting the surgical wound does not increase
the risk of infection nor slow down the healing process but
promotes the patient’s well-being. As regards the use of
povidone iodine, the latter can be used to cleanse contami-
nated wounds but rinsing is recommended afterwards.

The review recommends exerting pressure during the
cleansing of 13 psi, considered effective in reducing the
infection in case of traumatic wounds and lacerations.

The study conducted Barnes et al.43 reports that the
optimal pressure necessary for the cleansing of acute
wounds is high pressure irrigation. However, the high ir-
rigation pressure has also been associated with a greater
risk of damage to the tissue and of the propagation of bac-
teria deeper: for this reason it should be avoided in injuries
where there is a high risk of contamination and difficulty
in bacteria removal.

The study by Khan et al.27 reported information on the
use of antiseptics, especially povidone iodine which, in
the management of acute wounds, remained an inhibitory
substance for the growth and development of pathogenic
microorganisms.

Povidone iodine contains polyvinylpyrrolidone which

Non
-co

mmerc
ial

 us
e o

nly



13Techniques and solutions used in cleansing ulcers: a review of the literature

is a water-soluble iodine complex in 10% solution with
water. It has a bactericidal and effective action against a
wide range of bacteria, fungi and even spores. Its bacteri-
cidal action takes place in a few seconds by inactivating
the cytoplasmic substrates, which are necessary for the
life of the bacteria. The presence of organic matter has a
depressive effect on iodine concentrations. In the absence
of disinfection inhibitors, it acts in 10 seconds.

However, in the study by Robert et al.,44 no negative
effects of povidone iodine were reported and the infection
rate of the lesions treated with the latter was lower than
in the control group.

CONCLUSIONS

The technique and cleaning solutions used for wound
cleansing remain an open and unsolved debate. The rou-
tine of wound cleansing varies from country to country,
hospitals and departments, and very often both the choice
of the cleaning liquid and the cleaning technique to be
used is not motivated by a real scientific rationale but only
by practical reasons and habit of the operators.

In fact, there are no guidelines regarding an optimal
irrigation pressure value, however the literature recom-
mends the use of a pressure that varies between 8 and 12
psi in traumatic wounds to overcome the adhesive force
of the bacteria.

And yet, there are no recommendations regarding the
use of a pulsatile or continuous irrigation mode and in
terms of the volume of detergent to be used for optimal
irrigation of the wound.

As regards the cleaning fluids, the physiological solu-
tion represents the most commonly used detergent.
Nonetheless, numerous detergents, commonly grouped in
the categories of antibiotics, surfactants and antiseptics,
have been combined with irrigation fluids in order to op-
timize the prevention of wound infections.

It is argued that cleansing should include both the
technique and the solution and the tools, however the sci-
entific literature of the sector currently offers little evi-
dence to clearly understand which is the most suitable
type of solution and cleaning technique, nor is there a con-
solidated basis of scientific consensus on the criteria for
the use of fluids.

The ideal cleaning agent should not be toxic or aller-
genic, remain active in the presence of organic material, be
able to dilute the microbial load, cheap and easy to store.

However, the simultaneous presence of all these char-
acters is particularly difficult to find in a single fluid.

According to the indications that emerged from the lit-
erature studied, the implementation of cleansing in wound
management must first of all provide for a training project
aimed at the whole multi-professional team, whose devel-
opment must be supported not only by the individual pro-

fessional but also by the organizational policy. In particular,
the implementation program will: i) provide for a training
event with presentation of didactic and multimedia contents
that contrast the cleansing with physiological solution cur-
rently in use in the operating unit with tap water and pron-
tosan proposed by the literature; ii) provide indications on
how to obtain crucial information in the field of the tech-
nique to be used by contrasting the tamponade technique,
with the pressurized irrigation technique with a 30 ml sy-
ringe and 18 gauge cannula needle (the cheapest irrigation
method available in the department to ensure pressure
greater than 8 psi); iii) provide didactic reference material
readily available for consultation; iv) promote the use of
the computerized injury assessment form recently intro-
duced in the ward by making available computer stations
positioned on trolleys, allowing greater accessibility to pa-
tient information and the electronic instrument.

Finally, it will be important to accompany profession-
als in the application of the new cleaning technique and
the use of new detergents throughout the training course.
To this end, it is important to identify a nurse specialized
in wound care in order to provide all team members with
support to deal with any critical situations.

Once the new cleansing techniques have been imple-
mented, it would be interesting to see if they are actually
used continuously in daily practice and if such application
determines an improvement in the wound healing process,
continuity of care in wound management, as well as an
increase in patient satisfaction and healthcare workers. To
do this, data collection should be organized before and
after the introduction of new detergents and new cleaning
techniques.

In conclusion, to work all this requires the effort and
collaboration of all the staff.45
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