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Summary
Background: It has been discussed for
a long time whether drinking water is
an adequate medium for the irrigation
of wounds. With regard to the legal basis and the data, it should be examined
in this paper, whether and in which
cases drinking water can be an adequate irrigation fluid for wounds.
Methods: The following German legal regulations were used: the German
Infection Protection Law (Infektionsschutzgesetz, IfSG), the Drinking Water Ordinance (Trinkwasserverordnung,
TrinkwV), the Medicines Law (Arzneimittelgesetz, AMG) and the Medical
Devices Act (Medizinproduktegesetz,
MPG). A structured literature research
was carried out in the Medline database. Additional literature was taken
into account selectively, including national guidelines and the KRINKO recommendations.
Results: Water for wound irrigation
must on principle be considered as a
medical device. The KRINKO recommends only the use of sterile water. The
available empirical data suggest that
in many cases drinking water can be
used to cleanse different wounds without higher infection rates compared to
sterile solutions, many studies, however,
have methodological deficiencies and
are not comparable due to differently
defined outcomes, inconsistent detection
of wound infections and different legal
requirements for drinking water.
Conclusions: Large, methodologically
impeccable prospective studies are not
available. Generally, wound irrigation
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as a medical or nursing measure should
be performed with sterile liquid with a
few exceptions. In certain cases (such
as perianal wounds), patients may be
advised to cleanse with potable water in a home environment on an informed-consent basis concerning a low
risk of infection from microorganisms
contained in drinking water.
Introduction
Wound cleansing is an integral part
of treatment for open wounds healing by secondary intention or chronic
wounds in order to clean the wound
and to dissolve and dilute wound exudate. On the one hand, there may be
primary wounds that cannot be closed
(abscess cavities, ulcers, decollements,
skin burns), on the other hand, surgical wounds that have been primarily
closed, but have to be reopened due to
fluid accumulation or abscesses and left
to healing per secundam intentionem.
The “right” wound treatment has
been a controversial topic for a long
time. The controversial issues range
from the right time for dressing change,
the duration of a dressing, the dressing
material, or antimicrobial agents to the
right cleansing fluid. For the latter, aspects such as sterility, osmolarity, tissue
toxicity, and cost effectiveness must be
considered. It has also been discussed
for some time whether tap / drinking
water is an adequate medium for the
irrigation of wounds.
Aims and Methods
In the following, it will be examined on
the basis of a literature review, under
legal, drinking water and infection-hygienic as well as therapeutic aspects,
whether and in which cases drinking water can be an adequate wound
cleansing fluid. The focus here is on infection-hygiene aspects, chemical / toxicological aspects are not dealt with.
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For the legal bases the German Infection Protection Law (Infektions
schutzgesetz, IfSG), the Drinking Water
Ordinance
(Trinkwasserverordnung,
TrinkwV), the Medicines Law (Arzneimittelgesetz, AMG) and the Medical
Devices Act (Medizinproduktegesetz,
MPG) were used.
A structured literature research was
carried out in the Medline database.
Two searches with the following search
terms and Bool operators were carried
out on 02/01/2019 (MeSH terms can be
requested from the author):
((Wound cleansing tap water) AND
(“2004/01/01” [Publication Date]:
“3000” [Publication Date])).
Search II: (((Secondary wound healing OR contaminated Wounds AND
Cleansing AND Tap Water NOT Skin
Burn)) AND (“2004/01/01” [Publication Date]: “3000” [Publication
Date])).
The publication period was limited to
the past 15 years (from 01/01/2004).
In search II, skin burns were excluded.
Truncations and wildcards were not
used. Search I yielded 22 results in
PubMed and 131 in PMC, Search II 47
results in PMC. Abstracts of lectures
and poster publications as well as papers without (English) abstracts were
not included, only publications in German and English were considered. 11
publications were selected as relevant,
including a Cochrane review. Furthermore, the S3 guideline “Local therapy
of chronic wounds in patients with the
risks of peripheral artery disease, diabetes mellitus, chronic venous insufficiency”, the S3 guideline “Anal abscess”
as well as KRINKO recommendations
and other publications were selectively
included.
Results
Legal bases

The Infection Protection Law (IfSG)
regulates the nature of water for human use [1]. §37 I states: “Water for
human use must be such that it cannot
be harmful to the human health by concumption or use, in particular due to
pathogens.” Based on Directive 98/83/
EC European Union law is further implemented by the Drinking Water Ordinance (TrinkwV 2001, amended in
2011) [2]. The purpose of the regulation is to protect human health from
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the negative effects of contaminants in
water intended for human consumption
(§1). § 2 I 2 expressly excludes medicinal water within the meaning of the
German Medicines Law (AMG) [3].
Here is stated (§2, I AMG):
“Medicines are substances or preparations of substances
1. which are intended for use in or on
the human body and are intended to
be used as a means to heal or alleviate or prevent human (...) diseases or
disorders, or
2. applied in or on the human body (...)
or administered to a human (...) in
order (...)
a) to restore, correct or influence the
physiological functions through a
pharmacological, immunological or
metabolic action. “
The Medical Devices Act (MPG) defines
medical devices as substances “whose
intended main action in or on the human body is neither achieved by pharmacologically or immunologically active agents nor by metabolism” (§ 3
No 1) [4].
Therefore, a distinction must be
made between water as a medicine
(medicinal water, effect scientifically
not proven) and medical device on the
one hand, and water for “other” human
use on the other hand (“drinking water” in the sense of the TrinkwV). As
a wound cleansing solution in medical
use, water must be considered a medical device.
In the literature, the terms “tap water” and “drinking” or “potable water”
are sometimes used synonymously. It
should be clarified here that drinking
water always differs from tap water de
iure, and potentially de facto (e.g., contamination of drinking water at the tap
by bacterial contamination of the aerator). Any water that comes from a pipe
is tap water, whether it is potable or not.
However, the TrinkwV only regulates
the quality requirements for drinking
water, tap water is not defined here.
With regard to microbiological requirements, the TrinkwV specifies
permissible
maximum
concentrations which does not give rise to any
concerns of harm to human health
(§ 5 I TrinkwV). The parameters defined
are E. coli and Enterococci (0/100 ml or
0/250 ml in sealed containers, for the
latter also Pseudomonas aeruginosa), as

microbiological indicator parameters
Clostridium perfringens (0/100 ml), coliforms (0/100 ml ), the colony count
at 22 °C and 36 °C (“without abnormal changes”) color, turbidity, odor
and taste (Appendix 3). Regarding Legionella spec. there is no threshold number, but only a so-called technical measures limit (Technischer Maßnahmenwert, TMW, 100/100 ml). Other species
are not mentioned [2].
KRINKO recommendation

The key message of the recommendation [5, 6] is: “Only sterile solutions
may be used to cleanse wounds.” (recommendation category IB). The recommendation is essentially based on the
work of Hübner et al. 2007 [7]. The authors make clear that water as a cleansing solution must meet the requirements of drugs or medical devices, respectively. Therefore, only sterile water
is recommended for wound treatment,
drinking water, however, is not sterile,
but at best low in germs. As a way to use
tap water, the authors state the use of
sterile filters. However, potential proinflammatory effects of existing endotoxins in the sterile filter must be considered. Furthermore, the authors point to
cytotoxic effects of water in animal and
in-vitro experiments.
Literature research

In the literature search, the Cochrane
Review by Fernandez and Griffith [8]
proved to be the most relevant publication on the topic in the respective
period. Currently, the fourth update
of this review of 2002 [9] is available from 2012. Eleven studies were
included, seven studies comparing infection and wound healing rates in
water-cleansed and saline-cleansed
wounds, three comparing cleansing
with non-cleansing of wounds, one
study comparing procaine solution
with water. The problem was that there
were no standardized criteria for the
detection of wound infections across
the studies, which significantly limits
the comparability. In chronic wounds,
the authors found no difference for the
risk of wound infection between using
tap water and saline, the risk was 0.16
for both groups (95% confidence interval 0.01 to 2.96) [8]. In cleansing acute
wounds (in children and adults), there
was no significant difference in the
rate of infection. However, there was

also no statistically significant difference if the wounds were cleansed with
tap water or not at all (RR 1.06, 95%
confidence interval 0.07 to 16.50). In
episiotomy wounds there was no difference in the infection rate between water and procaine solution. Rinsing open
fractures with isotonic saline, distilled
or boiled water showed no difference
concerning wound infections. Fernandez and Griffith conclude that there
is no empirical evidence that tap water if used to cleanse acute wounds increases or decreases the rate of wound
infection. However, there is little evidence that cleansing wounds improves
wound healing or reduces the rate of
infection.
Due to methodological deficiencies,
the lack of uniformity and the sometimes insufficient scientific presentation of the reported studies, the validity of the results can only be assessed
to a limited extent. With regard to therapeutic consequences, these results
must therefore be interpreted with caution by clinicians.
The S3 guideline “Local therapy of
chronic wounds in patients with the
risks of peripheral arterial occlusive
disease, diabetes mellitus, chronic venous insufficiency” [10] specifically addresses the issue of “tap water” as a
cleansing fluid for wounds (p 95 ff). The
authors mainly refer to the above-mentioned Cochrane review [8]. The authors of the guideline relativize the
relevance of the review for Germany,
because the Australian results are not
fully transferable to Germany due to
different drinking water regulations. It
is differentiated between wounds that
are more (diabetic) or less (venous ulcers) at risk for wound infections. Possible contaminations of the wound by
tap water are compared with the mechanical cleaning effect and the low
costs. Ultimately, only the statement is
made to pay attention to the individual wound situation and the risk potential and to inform the patient about
advantages (quality of life, costs) and
disadvantages (contamination with
pathogens) of (wound) contact with
tap water and that there is no proven
difference to sodium chloride solution.
The patient’s personal preferences in
this regard have to be respected.
Ubbink et al. [11] report in their
paper on evidence-based guidelines for
the treatment of acute wounds in the

Netherlands. The basis for the recommendation regarding wound cleansing
is also mainly the paper of Fernandez
and Griffith [8]. They conclude that
wounds primarily sutured should not
be rinsed, dirty open wounds (bites or
cuts) should be rinsed, drinking water
is adequate for this purpose. Showering the wound area (<10 min) can be
performed 24 h after surgery or, in the
case of an implanted prosthesis below
the wound, 48 h after surgery, respectively. The British NICE Guidelines recommend cleansing re-opened wounds
with tap water [12, 13]. The German
guideline “anal abscess” provides the
recommendation for extensive wound
irrigation postoperatively, citing the
clinically good results with the administration of tap water in view of the
unsubstantial empirical data [14]. In
summary, in the reviewed literature
there are no hints that wound cleansing with drinking water leads to higher
infection rates or increased numbers of
wound healing disorders [8–24].
Discussion
Overall, there are only a few studies
on cleansing wounds with drinking water, the level of evidence is low. The
KRINKO recommendation to use only
sterile liquids for wound cleansing is
only a category IB recommendation
[6]. Existing studies are often not comparable, because wound infections as
outcomes are defined or detected differently, due to diverse legal regulations for the quality of drinking water
in different countries, comparability is
limited. It should be remembered that
disinfectants (such as agents containing chlorine) are not regularly added to
drinking water in Germany - unlike in
other countries. The available empirical
data do not generally indicate a disadvantage in the use of drinking water for
cleansing wounds. In one study, irrigation with potable water was even superior to saline prior to surgical suture
concerning the occurrence of wound infections in acute wounds [24].
For medical facilities it must be required that only water in the sense of
the Medical Devices Act or the Medicines Law, respectively, i.e. sterile water, is used for wound cleansing. As this
is a medical procedure the patient can
assume that sterile or material tested in
the sense of the Medical Devices Act is
used for the treatment of his wound on

principle. Exceptionally, in cases with
high colonization (e.g. perianal or perineal wounds) or if the extent of the
wound makes a sufficient irrigation
difficult (open wounds after abdominal operations in patients with extreme
obesity), the application of drinking water (showering the wound) in the sense
of pathogen reduction or dilution is acceptable and sometimes useful.
For practical reasons, the question
arises whether cleansing with drinking
water, in individual cases, can be recommended to patients at their home
environment in the case of wounds
healing by secondary intention or, in
general, colonized wounds. There is no
rationale for cleansing a non-inflammatory wound healing per primam intentionem [8, 11]. The use of drinking water for wound irrigation does not
have to be completely waived with regard to the KRINKO recommendation,
especially not if the patient him/herself showers the wound [25, 26]. In this
case, water does not necessarily have
to be regarded as a medical device (or
medicine), since the use of drinking water in one’s own home (unlike the application by a medical professional) is not
regulated by law. Overall, the data are
insufficient, the existing empirical data
[8] and the everyday experience, however, suggest that in heavily colonized
wounds healing by secondary intention
– here a reduction of the pathogen burden by a purging and dilution effect
can be postulated – the risk of wound
infection by the application of drinking water for cleansing is low. If, in the
case of problematic large or unfavorable wounds, the alternative is an insufficient irrigation by the patient or by the
nursing service, from an infection-hygienic point of view, the risk of infection on the basis of an exudate retention
is much higher than with the entrainment of microorganisms via drinking water during wound cleansing. In
heavily contaminated wounds, it is also
questionable whether microorganisms
originating from drinking water are responsible in the case of wound infection (e.g., E. coli in a perianal wound).
Figures that could prove a causal relationship between wound irrigation with
drinking water and wound infection
and that would allow the specific assignment to individual bacterial species
are not available. Furthermore, the risk
of systemic infection by viral or other
Hygiene & Medizin | Volume 44 | 2019
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pathogens via drinking water used for
wound irrigation cannot be completely
ruled out, but is probably low. It is crucial to inform patients about the low
risk of infection through drinking water and to assess the therapeutic risk in
each individual case.
In general, type of wound healing,
size and localization of the wound as
well as the comorbidity of the patient
should be taken into account for the
recommendation. The individual patient’s disposition (diabetics, PAOD patients) can cause a higher risk of infection [8, 10]. For vulnerable wounds/
patients, the use of sterile filters should
be considered [7, 25]. For intensive care
patient or otherwise severely immunocompromised patients (e.g., with highgrade large-area burn wounds), who
are at risk even through a small microbial load in drinking water, a strict
recommendation on the use of sterile
fluids is warranted. Therefore, a distinction must be made between different settings and different patient characteristics.
Furthermore, a differentiation within
surgical wounds is necessary, for instance, the potential for endogenous infections of abdominal wounds is different from that of orthopedic wounds. In
principle, it must be considered whether
a risk for alloplastic material in adjacent tissue layers (synthetic prostheses, meshes) must be feared. However,
surgical wound infections are mainly
caused endogenously and pre/intraoperatively [20, 27].
The question remains what effect
wound irrigation has on mechanical
germ reduction and the removal of exudate and detritus at all. The data suggest that the effect of cleansing may be
overestimated [8].
In view of the available data, in most
cases patients with surgical wounds can
be allowed to shower only a few days
postoperatively with regard to infection
prevention. A hermetically air / watertight wound dressing is normally not
required [11, 12, 27].
Finally, it should be noted that
drinking water for wound irrigation
– especially for patients with wounds
healing by secondary intention (such a
wound healing process may take weeks
to months!) – has some undeniable benefits: It is available and cheap, not a
pharmacy-only product, can be applied
thoroughly and regularly (daily) by
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the patient him/ herself in many cases,
daily family doctor or nursing visits and
the associated monetary and temporal
expenses are not necessary.
Conclusion
Future studies will have to differentiate
clearly which wounds can be cleansed
with drinking water, when and how.
There are very heterogeneous studies
in the literature, in which the intervention ranges from targeted cleansing of
wounds healing by secondary intention
to showering primarily closed wounds
postoperatively [8, 18, 24]. Large (national), methodologically impeccable
prospective randomized multicenter
studies are not available, international
comparability will remain problematic
because of different legal regulations
concerning drinking water. In general, wound irrigation as a medical or
nursing measure should be performed
with sterile liquid with a few exceptions. In certain cases (such as perianal wounds), patients may be advised
to cleanse their wounds with drinking
water at home after appropriate infomation about a low risk of infection by
microorganisms contained in drinking
water. In cases of doubt, in immunocompromised patients or in a clinical
setting, sterile filters offer the opportunity to use sterile drinking water and
thus to minimize the risk of infection.
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