
Introduction 
To date, between 2 and 6% of the world population is 

reported to have a wound and this figure is expected to 
grow rapidly.1,2 It is estimated that by 2050 the number of 
people aged 65 years and older will be significantly 
higher; that age group is the most affected by wounds.1,2 

Hard-to-heal wounds are equally increasing and pose 
serious socioeconomic and healthcare issues. Specifi-
cally: i) the costs related to the lengthening of treatment 
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ABSTRACT 
The number of non-healing wounds has been growing during the post-COVID-19 period posing serious socioeconomic and 

healthcare issues. Objective. To implement strategies to tackle hard-to-heal wounds. We have introduced a strategy comprising 
4 steps, wound hygiene (WH), to make the intervention on patient outcomes more effective, following a full holistic assessment 
of the individual and taking into account organizational difficulties at the same time. WH allowed us to address biofilm thus pro-
moting the wound healing process. We assessed the evolution of 101 wounds with varying etiology and location, and that had 
been showing no signs of improvement for at least 3 weeks in spite of being treated in compliance with the wound bed preparation 

latest guidelines. We improved our practice by implementing 
the four steps suggested by the WH approach: from cleansing 
to dressing the potentially biofilm-infected wounds with a 
dressing made of Sodium carboxymethylcellulose containing 
silver and an antibiofilm agent (CmcNaAg+). The contrac-
tion percentage rate of wounds was recorded weekly. As a 
control we used 44 wounds treated with the same dressing 
(CmcNaAg+) but without performing WH. We observed i) a 
decrease in the number of patients’ visits from 3 to 1 per 
week in 30% of treated wounds; ii) a faster wound contrac-
tion rate vs. previously used non-standardized procedures 
(the weekly contraction percentage changed from 0.04 in the 
group treated without WH to 0.14 in the group treated with 
WH, showing a 63% improvement in the second group); iii) 
a decrease in the number of days of treatment (the average 
treatment duration was 154 days in the group treated without 
WH and 71 days in the group treated with WH, showing a 
54% reduction). We believe that this approach can be a useful 
strategy to improve the management of wounds potentially 
containing biofilm, thus strengthening the clinical reasoning 
of every healthcare professional. WH allowed us to bring the-
ory closer to practice for a quicker achievement of the treat-
ment goal.

Article

 
Correspondence: Marco Marchelli, ASL3 Regione Liguria, Via 
Bertani, 4, 16100, Genova, Italy. 
Tel.: +39.3408930955. 
E-mail: marco.marchelli@asl3.liguria.it 
 
Key words: non-healing; wound hygiene; biofilm, wound contrac-
tion; sodium carboxymethylcellulose with silver. 
 
Conflict of interest: the authors declare no potential conflict of in-
terest. 
 
Contributions: DCG, study concept and design and manuscript/ 
drafting revising, data analysis and interpretation; AB, CV, CP, GPi, 
GB, MR, SP, TZ, data recording, analysis and interpretation; MM, 
study supervision, and coordination; GPe, CG, final approval of the 
manuscript. All the authors approved the final version to be pub-
lished. 
 
Ethical approval and consent to participate: not required because 
this article does not contain any personal data and is normal outpa-
tient practice: no change occoured in the normal management of the 
patient. 
 
Informed consent: the manuscript does not contain any individual 
person’s data in any form. 
 
Received: 24 July 2023. 
Accepted: 17 August 2023. 
 
Publisher’s note: all claims expressed in this article are solely those 
of the authors and do not necessarily represent those of their affili-
ated organizations, or those of the publisher, the editors and the re-
viewers. Any product that may be evaluated in this article or claim 
that may be made by its manufacturer is not guaranteed or endorsed 
by the publisher. 
 
This work is licensed under a Creative Commons Attribution Non-
Commercial 4.0 License (CC BY-NC 4.0). 
 
©Copyright: the Author(s), 2023 
Licensee PAGEPress, Italy 
Italian Journal of Wound Care 2023; 7(3):105 
doi:10.4081/ijwc.2023.105

Non
-co

mmerc
ial

 us
e o

nly



Impact of the wound hygiene concept on wound contraction: an experience by ‘Vulnologia ASL3 Regione Liguria

due to incorrect wound management are heavy.3,4 Also, the 
inappropriate use of antibiotics has been observed to incur 
additional costs,4,5 as well as the increased hospital admis-
sions and the worsening of patients’ socio-psychological 
conditions;6-9 ii) Biofilm has been reported to be one of 
the major causes of the interruption in the healing 
process;10,11 iii) Distress for patients and healthcare pro-
fessionals. 

With this in mind, we have decided to embed the 4-
step Wound Hygiene (WH) protocol into current strate-
gies in order to manage biofilm and hard-to-heal wounds 
more effectively.12,13 

 
Wound hygiene insight 

The WH concept comprises four key activities - 
cleansing, debridement, refashioning the wound edges, 
and dressing the wound initially with an antibiofilm tech-
nology - and has proven effective in promoting the heal-
ing process of wounds likely to contain biofilm. It is a 
best practice technique that should be applied at every 
dressing change for the whole duration of care until full 
healing and with varying intensity appropriate for the 
wound needs.12-14 

 
Our own experience and management system 

In our local health authority - ASL3 Liguria - wound 
care is implemented based on continuity of care across 
the hospital and community and has been centralized for 
many years in a wound care department (Vulnologia) 
transversal to all care settings. Data collection has been 
carried out through the implementation of a computerized 
monitoring system, the Wound Observatory.  

The Wound Observatory is a tool used to monitor 
wounds in the area covered by our Local Health Authority, 
and to assess the management of clinical risk in order to 
drive a more effective management system from both the 
clinical and economical points of view. 

The Observatory has been recognized by AGENAS as 
best practice in the integrated management of wound care 
across hospital clinic and community. 

The Observatory has been central to the collection of 
the data presented in this study. 

Materials and Methods 
We provided clinicians and healthcare professionals 

with education and training on WH in order to consolidate 
the best practice in the management of hard-to-heal 
wounds. 

As many as 144 patients were enrolled with 145 
wounds of various etiology and locations, that had not 
shown any signs of improvement for at least 3 weeks in 
spite of being treated in compliance with the wound bed 
preparation latest guidelines (Table 1). 

For each group, the number of treatment days was 
recorded as well as the percentage of weekly wound con-
traction. 

 
Statistical analysis 

The statistical significance for the percentage of 
weekly wound contraction in the 2 groups was assessed 
using the Mann-Whitney non-parametric test for inde-
pendent data, two-sided and with P<0.05. The statistical 
significance for the treatment duration in the 2 groups was 
instead assessed using the parametric two-tailed t-Test, 
with P<0.05 (GraphPad Prism). 

 
 

Results 
In total, 145 wounds in 144 patients were assessed 

(Figure 1). 

Figure 1. Gender (in %) of treated patients.

Table 1. Wounds and type of treatment. 

N. of treated wounds Type of treatment 

44     Treated with advanced wound dressings made of sodium carboxymethylcellulose containing ionic silver with Benzethonium chloride and ETDA 
(Control CmcNaAg+). Treatmentt performed before the publication of the International Consensus Document ”Defying hard-to-heal wounds with 
an early antibiofilm intervention strategy: wound hygiene”.13 

101  Treated with absorbent antimicrobial dressings made of CmcNaAg+ and the application of the WH technique for the entire healing process  
        (CmcNaAg+ and WH treatment). 
ETDA, ethylenediaminetetraacetic acid; WH, wound hygiene.
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The treated wounds had different etiology and loca-
tions (Figures 2, 3). 

We observed i) a decrease in the number of patients’ 
visits from 3 to 1 per week in 30% of treated wounds; ii) 
a faster wound contraction rate vs. previously used non-
standardized procedures; iii) a decrease in the number of 
days of treatment (average duration of treatment). 

The weekly contraction percentage changed from 0.04 
in the group treated without WH to 0.14 in the group treated 
with WH, showing a 63% improvement (Figure 4). 

The wound treatment duration was significantly lower 
in the group treated with WH (71 days) compared to the 
group treated without WH (154 days), showing a 54% re-
duction (Figure 5). 

 
 

Discussion 
It is known from literature that biofilm is present in 

78.2% of chronic wounds.7 We decided to test this new 
antibiofilm strategy to encourage healthcare professionals 
to treat non-healing wounds focusing on the appropriate 

cleansing of the wound bed and periwound skin, the most 
effective management of non-viable tissue, of biofilm 
and/or critical colonization. This allowed us to integrate 
and standardize our approach to fragile patients with 
wounds across the hospital-community settings. 

From the collected data analysis, we can state that the 
WH technique, implemented in association with a specific 
antimicrobial and antibiofilm dressing, allowed us to 
tackle biofilm and promote the wound healing process, 
significantly improving the treatment of hard-to-heal 
wounds and patient outcomes. 

 
 

Conclusions 
We believe that the WH concept can be a useful strat-

egy to enhance the practical approach to potentially 
biofilm-infected wounds and can contribute to strength-
ening the clinical reasoning of every healthcare profes-
sional. WH allowed us to bring theory closer to practice 
for a quicker achievement of the treatment goal. It proved 
to be an effective tool, easy to use also by less skilled pro-

Figure 2. Aetiology of treated wounds. Figure 3. Location of treated wounds.

Figure 4. Weekly contraction average percentage of wounds 
treated with CmcNaAg+ with and without wound hygiene.

Figure 5. Number of treatment days of wounds treated with Cm-
cNaAg+ with and without wound hygiene. Data are expressed as 
mean value ± SEM. The sample size of the 2 groups was n=44 in 
the group CmcNaAg+ and n=101 in the group CmcNaAg+ and 
wound hygiene. ****P<0.0001 (parametric two-tailed t-Test).
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fessionals, therefore we have decided to embed this strat-
egy in our procedures currently performed on all the pa-
tients posing wound healing challenges.  

The objective is to reactivate the healing process in 
non-healing wounds and to enhance the proactivity of 
healing wounds in order to reduce the duration of the clin-
ical/diagnostic path across the hospital/community set-
tings and improve the appropriateness of treatment. 

Our results surely represent a starting point and will 
be the subject of more extensive studies, including the as-
sessment of the evolution of the wound care phenomenon 
over the years, also with respect to the different care set-
tings and wound etiology. 
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