
it’s TIME
to care

infermieristica journal /  April 2023  / Volume 2 Number 1



I | infermieristica journal

Manifesto
infermieristica journal (ij) is 
an international peer-reviewed 
scientific journal that promotes 
the development and exchange 
of knowledge relevant to 
nursing research and practice. 
ij supports evidence-based 
clinical practice, encourages, 
and promotes critical debate 
about the art and science of 
nursing.

The journal particularly 
welcomes studies that aim 
to evaluate and understand 
complex health care 
interventions and health 
policies, and which employ 
the most rigorous designs 
and methods appropriate 
for the research question 
of interest. The journal also 
seeks to advance the quality 
of research by publishing 
methodological papers 
introducing or elaborating on 
analytic techniques, measures, 
and research methods. The 
journal publishes original peer-
reviewed articles of interest to 
the international health care 
community.

The editorial policies of ij 
include:
•	 Rapid initial screening for 

suitability and editorial 
interest;

•	 Highly efficient editorial 
processes: average time 
from submission to first 
decision of 2 months;

•	 Just Accepted Manuscript: 
the article is published 
online soon after its 
acceptance;

•	 Indexed of journal in 
scientific databases.

Editor-in-chief
Laura Rasero

Scientific Board
Ahtisham Younas
Alberto Lucchini
Alessandro Stievano
Andrea Cammarano
Andrea Guazzini
Anna Castaldo
Anna Rozensztrauch
Antonio Bonacaro
Duilio Fiorenzo Manara
Emanuele Buccione
Ercole Vellone
Flavio Gheri
Franklin Shaffer
Gennaro Rocco
Khadija El Aoufy
Maura Lusignani
Mohamed Al Mekkawi
Montserrat Pulido Fuentes
Paolo Iovino
Pasquale Iozzo
Rui Pedro Gomes Pereira
Samuele Baldassini Rodriguez
Simoni Bordignon
Stefano Bambi
Susan Gennaro
Walter De Luca
Yari Bardacci
Yari Longobucco

Journal Manager
Hamilton Dollaku

Editorial Team
Camilla Bruschi
Camilla Zonzini
Domenica Petta
Floriana Pinto
Ihssane El Garmoune
Simone Ghiribelli
Sofia Tamburini
Tommaso Mannocci
Vittorio Bocciero

Creative Director
Hamilton Dollaku

Fundraising Team
Marco Bentivegna
Allan Obertino

Layout Artist 
Pascal Miglionico

Cover Artist
Pascal Miglionico

Features
Alessandro Pierno
Carlotta Zanetti
Chiara Gentini
Duccio Tatini
Elena Cencini
Floriana Pinto
Giacomo Testa
Giorgia Pavoncello
Giulia Zarpellon
Lorenzo Gallo
Marco Bazzini
Matteo Giacomazzi 
Paola Piacenza
Paolo Retucci
Rebecca Concersano
Rosy Celestino 
Samanta Rizzo

Editorial Office
Contact Information
info@infermieristicaj.it.

Subscriptions
infermieristicaj.it/en/sub

Advertise & Partnership
infermieristicaj.it/en/advertise

Reprints
info@infermieristicaj.it.

Online
www.infermieristicaj.it

Print
Tipografia Grafiche Martelli
(Florence)

Editors
infermieristica Editore (iE)
Firenze University Press (FUP)

infermieristica journal is 
pending registration at the 
Court of Florence.

No part of this publication may 
be reproduced, stored in a 
retrieval system, or transmitted 
in any form (electronic or 
otherwise) without prior 
permission from 
info@infermieristicaj.it
IT Postmasters: Poste Italiane, 
Italia
®infermieristica journal (ij) 2022 
Limited. All rights reserved.



April 2023 | Volume 2 Number 1 | II

infermieristica
journal

April 2023  Volume 2 Number 1                                                                                 

EDITORIAL

CASE SERIES

REVIEW

CASE SERIES 

CASE REPORT

CULTURAL ARTICLE REVIEW 

1
Assistance to the wound care 
patient: a challenge still open
Sebastian Probst, Laura Stefanon

5
Blue Light Photobiomodulation 
as treatment for peristomal skin 
disorders: case series
Antonini Mario, Gasperini Stefano 

29
Pilonidal cysts: what's new? 
Technological innovations 
and the importance of Wound 
Management 
Rosa Colella, Angela De Mola, Filippo Azzarone

39
Use of antimicrobial Dialkyl Car- 
bamoyl Chloride (DACC) surfa- ce 
dressings for the treatment of 
infected post-surgical complica- 
tions in neonates with low risk of 
adverse reactions: case series in
the AOU Meyer NICU 
Biagio Nicolosi, Eustachio Parente

47
An interplay between nursing’s 
skills and new technologies in 
the home care: a case report of a 
complex ulcer
Sara Sandroni, Stefania Fabrizi, Eleonora Salutini

51
Negative Pressure Wound Therapy 
Battistino Paggi

13
Stoma and peristomal 
complications: a rapid overview of 
the literature 
Giorgia Chirco, Mario Antonini



III | infermieristica journal

Type I collagen expression during 
fibroblast differentiation
Credits: Alessia Tani, Daniele Nosi	   

Department of Experimental and Clinical Medicine, University of Florence

III | infermieristica journal



April 2023 | Volume 2 Number 1 | IV

Confocal immunofluorescence images of murine NIH/3T3 fibroblastic cells cultured in differentiation 
medium DM (DMEM containing 2% of foetal bovine serum (FBS) and 2 ng/ml of pro-fibrotic 
agent transforming growth factor (TGF)-β1) for 48 hours. Cells were fixed with 0.5% buffered 
paraformaldehyde (PFA) for 10 minutes, and immunostained with type I collagen antibody (green). 
Nuclei are labeled with propidium iodide (red).
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Wound care used to be more of an art than 
a science, but thanks to contributions from 
different disciplines, wound healing is now 
firmly based on science and clinical evidence 
in a holistic view of the patient. This means not 
only focusing on the specific wound requiring 
treatment, but also trying to observe and 
understand the overall health of our patient. 
Such an approach requires a range of skills 
coming from discipline as medicine, physiology, 
psychology, engineering and patient care.

The management of the patient with skin 
lesions, a subject that is often underestimated, 
requires targeted and timely interventions 
through the creation of specialised and 
multidisciplinary teams that can accompany 
the person throughout his or her treatment, 
guaranteeing equity of treatment.

In Italy, the situation is uneven, and citizens 
from different regions often do not have the 
same access to the treatments delivered by 
the healthcare system. By comparing the 
different care pathways for patients with skin 
wounds, we can highlight the level of equity and 
accessibility of care in the national context and 
raise awareness for the implementation and 
improvement of healthcare services.

The incidence of skin lesions in hospitalised 
people ranges from 4 to 9% and increases by 10-
25% in the elderly. It is often the primary cause 
of hospitalisation, as in the case of diabetic 
foot, burns, reconstructive surgery or lower 
extremity injuries due to vascular problems.

The epidemiological evolution of healthcare 
needs and problems highlights the increase 
and transversality of users with skin injuries; 
for example, in the home setting, more than 
2/3 of the home care requests is related to the 
management of skin injuries. This highlights 
the need for healthcare professionals with 
appropriate skills and abilities to manage an 
injury through the wound care best practice.

Chronic wounds represent a major public 
health challenge in Italy and abroad. In fact, 
there are common problems to be faced by 
the healthcare professionals: heterogeneity 
of tools, criteria and monitoring systems, 
assessment of appropriateness of choice and 
treatment, diagnostic and therapeutic pathways 
and continuity of care, development and 
maintaining of expertise and special skills, as 
well as the creation of multidisciplinary teams, 
and access to medical equipment.

The various associations and scientific 
societies also aim to develop special skills, 
improve care pathways, develop research and 
disseminate evidence-based best practice in 
collaboration with institutions, professional 
bodies and patient groups.

AISLeC, Associazione Infermieristica per 
lo Studio delle Lesioni Cutanee (Nursing 
Association for the Study of Skin Lesions), 
is an interdisciplinary association entirely 
dedicated to the study and research of skin 
lesions of various aetiologies and is the first 
Italian scientific society to develop actions in 
the field of wound care. Celebrating 30 years 
of activity, AISLeC acts as a scientific reference 
point, developing the skills of professionals 
by emphasising innovation and research, 
and promoting appropriate dissemination 
not only among professionals but also among 
institutions and citizens. 

AISLeC's choice is to promote the value 
and importance of science in the training 
of professionals as a guide to clinical and 
organisational decision making, and to pursue 
the development of integration of skills 
and multidisciplinarity as essential in the 
management of skin wounds. 

The European Wound Management 
Association (EWMA) also aims to promote 
the implementation of high quality, 
interdisciplinary and cost-effective wound 

Assistance to the wound care 
patient: a challenge still open
Sebastian Probst1, Laura Stefanon2

1President of European Wound Management Association (EWMA)
2President of Associazione Infermieristica per lo Studio delle Lesioni Cutanee (AISLeC) 
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care in order to address the problem of skin 
wounds in a comprehensive manner. To achieve 
its objectives, EWMA acts as an educational 
resource, organises conferences, contributes 
to international wound management projects, 
actively supports the implementation of 
existing wound management knowledge and 
provides information on all aspects of wound 
management. 

The European Congress is another opportunity 
to take stock of what has been achieved in the 
field and what we can achieve in the future.

The theme of this year's congress, Wound care 
- from art to science, will be held in Milan from 
3 to 5 May. The conference is organised together 
with the Nursing Association for the Study of 
Skin Lesions (AISLeC) and in collaboration with 
the Italian Association of Cutaneous Ulcers 
(AIUC). During the conference, participants can 
attend to scientific sessions with a mix of new 
topics of importance to the European wound 
community, as well as topics that have been 
successful at previous EWMA conferences.

We look forward to seeing many of you in 
Milan from 3-5 May.

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.
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Abstract: Introduction. Keeping the peristomal skin intact 
proves to be a challenge for stoma patients and the health care 
teams that work with them. Peristomal skin complications 
are shown to affect 36.3% to 73.4% of patients. They are often 
particularly difficult to treat with topical therapies since the 
topical medications available are cream-based or ointment 
type formulations that don’t allow for perfect adhesion of 
the pouching system to the abdomen’s skin. In this study 
a preliminary evaluation of the effectiveness of Blue Light 
Photobiomodulation in the treatment of peristomal skin 
disorders was performed.
Methods. Patients carrying ostomy with lesions of types L2, L3, 
L4, L5, LX (SACS 2.0 classification5) that had not experienced 
an improvement in 4 weeks of standard therapy were selected 
for Blue Light therapy.  Blue Light treatment was performed 
twice a week for 4 weeks, in addition to standard therapy. 
Tissue repair was evaluated through Wound Bed Score and 
pain reduction.
Results. All the 11 patients enrolled responded to Blue Light 
treatment with an average WBS improvement of 8.3 points and 
a significant reduction in pain. Blue Light Photobiomodulation 
to be decisive in activating the healing process in three patients 
with pyoderma gangrenous.
Conclusions. The positive clinical results suggests that Blue 
Light Photobiomodulation could be a promising tool in the 
management of peristomal skin lesions.

Keywords: Peristomal Skin Disorders, Photobiomodulation, 
Blue Light, Wound Bed Score

Blue Light Photobiomodulation 
as treatment for peristomal skin 
disorders: case series

Case Series 

Introduction 
Peristomal skin disorders are common 

postoperative complications in people who undergo 
surgical procedures resulting in enterostomal 
formation1. They usually occur within the first two 
weeks of the creation of the stoma but they can also 
present as late complications, months or even years 

after the initial surgery1. Complications range from 
mild irritation to full thickness ulcerations and 
the international literature refers to an incidence 
ranging from 36.3% to 73.4% for such alterations2. 
Peristomal skin alterations represent a significant 
problem both for stoma patients’ quality of life 
and for the health care system, as peristomal 
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skin lesions are the main reason for which stoma 
patients visit outpatient clinics, and, in severe cases 
of peristomal skin complications, costs for a patient 
with a stoma increases from two to five times3. The 
therapeutic approach ranges from using different 
pouching systems, to topical, systemic medications 
and surgery, and should be chosen according to the 
underlying cause of the complication1. According 
to international literature, 77% of diagnosed skin 
disorders are related to contact with stoma effluent4. 
To avoid this, it is essential that the ostomy bag 
remain attached to the patients’ abdomen. One of the 
main limitations in the treatment of peristomal skin 
alterations is the lack of appropriate topical therapies 
since the topical medications available are cream-
based or ointment type formulations that don’t 
allow for perfect adhesion of the pouching system 
to the abdomen’s skin5. Photobiomodulation has 
been shown to promote several therapeutic effects, 
including the mitigation of pain and inflammation, 
immunomodulation and promotion of tissue 
regeneration and healing6. For this reason, we have 
decided to apply PBM with Blue Light as new, non-
invasive, contactless therapy on patients under 
treatment for peristomal skin complications at San 
Giuseppe Hospital, Empoli, Italy.

Patients and methods
This case series focuses on patients carrying 

ostomy with skin complications of types L2, L3, 
L4, L5, LX (SACS 2.0 classification7) that had not 
experienced an improvement in 4 weeks of standard 
therapy were included. According to the SACS 2.0 a 
skin complication classified as L2 is an erosive lesion 
with loss of substance as far as and not beyond the 
basal membrane; L3 is an ulcerative lesion beyond 
the basal membrane; L4 is an ulcerative fibrinous/
necrotic lesion; L5 is an ulcerative lesion involving 
planes beyond the muscular fascia (with or without 
fibrin, necrosis, pus or fistula); LX is a proliferative 
lesion (neoplasia, granulomas, oxalate deposit). The 
reported clinical observations were the result of a 
product test, authorized by the Hospital. All patients 
have been asked for informed consent. Treatment 
was performed in addition to standard therapy, twice 
a week, for 120 seconds in cases of inflammatory 
lesions (such as pyoderma gangrenous) or for 
60 seconds in all other cases; Blue Light therapy 
duration was 4 weeks. Tissue repair was evaluated 
through two parameters: Wound Bed Score (WBS)8 
and pain. The WBS is a classification system that has 
proven to have validity in predicting complete wound 
closure and in clinical practice is considered a useful 
tool to support adequate wound bed preparation, 

essential for the healing. Pain was measured through 
the Visual Analogue Scale (VAS). At the enrollment 
visit and during the check-up visit, 3 days after the 
last Blue Light treatment, photographic images were 
collected and data for WBS and VAS were recorded on 
a specific patient data form. For Blue Light PBM was 
used a portable medical device (EmoLED), equipped 
with LED sources emitting blue light in the interval of 
400-430 nm, with a power density of 120 mw/cm2 and 
a fluence of 7,2 J/cm2, at 4 cm from the skin lesion. 

Results and discussion. 
11 patients were enrolled. All patients responded 

to Blue Light treatment with an average WBS 
improvement of 8.3 points and a significant reduction 
in pain. Classification of the skin complications 
according to SACS 2.0 for each patient is reported in 
Table 1; in the table is also reported the quadrant of 
the abdominal region around the stoma where the 
skin complication was localized (T1=upper right; 
T2=upper left; T3=lower left; T4=lower right; T5=total). 
At the enrollment visit the average WBS was 5.9 (range 
5-8) and the average VAS score was 5.4 (range 3-8). At 
the check up visit the average WBS had increased 
to 14.2 (range 10-16), where the maximum possible 
score (best score) is 16, and the average VAS value had 
dropped to 1.9 (range 0-3). The results obtained by 
each patient are reported in Table 1.  Three clinically 
interesting cases of patients who had developed 
pyoderma gangrenosum are presented in figures 1, 
2 and 3; pyoderma gangrenosum is a very painful 
ulcerations requiring a specific topical approach; 
in all three cases, Blue Light Photobiomodulation 
proved decisive in activating the healing process. 
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Patient Sex Age (years) Patology Type of ostomy

1 F 73 Rectal cancer Ileostomy

2 M 35 Diverticulum 
perforation Left colostomy 

3 M 76 Right colon cancer Ileostomy

4 F 46 Rectal ulcerative colitis Ileostomy

5 F 67 Colorectal cancer 
anastomosis dehiscence Ileostomy

6 F 68 Rectal cancer Ileostomy

7 F 77 Rectal cancer                       
Short bowel syndrome Ileostomy

8 M 51 Chron disease Ileostomy

9 M 80 Sigmoid colon cancer Ileostomy

10 M 77 Bladder cancer Left ureterocutaneostomy

11 M 88 Bladder cancer Monolateral 
ureterocutaneostomy

Tab 1 - Rating of the 16-items tool by five panelists; CVI: content validity index

Figure 1 – Patient 4 

A 46 years-old woman, who underwent total proctocolectomy for Ulcerative Colitis, with ileostomy formation 
and, subsequently, surgery and chemotherapy for breast cancer. Peristomal pyoderma gangrenous with 
presence of intense pain (developed during chemotherapy).
(A) Pyoderma gangrenous at enrollment; (B) The lesion after 4-weeks of standard therapy (cleansing 
with polyhexanide and betaine-based solution + Clobetasol ointment + protease-modulating matrix + 
Methylprednisolone (16mg) + Blue Light treatment (120 seconds twice a week).
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Peristomal Skin Complications

 Classification 
(SACS 2.0)

Timing after 
surgery (days)

WBS 
enrollment

WBS check-
up VAS enrollment VAS check-up

L3 T2-4 3 5 16 3 2

L3 T4 2 7 15 5 2

L2 T3-4 3 6 15 6 2

L3 T1-2-3 51 6 13 7 1

L2 T1 7 5 14 3 2

L4 T2-3-4 55 5 16 8 3

L2 T3 55 7 13 8 2

L4 T3 14 5 13 8 2

L4 T4 15 6 15 5 2

L2 T4 10 8 16 3 0

LX T3-4 7 5 10 5 3

Figure 2 – Patient 6

A 68-year-old woman who underwent surgery for rectal cancer with sided ileostomy formation. Peristomal 
pyoderma gangrenous not responding to any therapy.
(A) Pyoderma gangrenous at enrollment; (B) The lesion after 4-weeks of standard therapy (cleansing with 
polyhexanide and betaine-based solution + Clobetasol ointment + protease-modulating matrix) + Blue Light 
treatment (120 seconds twice a week).
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Figure 3 – Patient 8

A 51-year-old man who underwent total proctocolectomy for Chron’s disease with ileostomy formation. 
Recurrent lesions recognized as pyoderma gangrenous.  
(A) Pyoderma gangrenous at enrollment; (B) The lesion after 4-weeks of standard therapy (cleansing with 
polyhexanide and betaine-based solution + Clobetasol ointment + protease-modulating matrix) + Blue Light 
treatment (120 seconds twice a week).

The term Photobiomodulation6 define “a form 
of light therapy ... eliciting photophysical and 
photochemical events at various biological scales”. 
A growing body of evidence supports the positive 
effects of Photobiomodulation on wound healing. 
Blue light PBM has been shown to modulate the 
oxidative state of Cytochrome C and thus influence 
the process of cellular respiration, which is more 
essential than ever in cells involved in tissue repair9,10. 
Furthermore, Blue Light acts on inflammation by 
stimulating a more rapid transition; this effect has 
been demonstrated in preclinical studies where early 
arrival of inflammatory infiltrate cells in the wound 
bed and an acceleration of the phenotypic switch 
of macrophages (M1 to M2), marking the transition 
to the proliferative phase, has been recorded in 
treated wounds11,12. These effects of Blue Light 
PBM are considered to be primally responsible for 
wound healing. Previous clinical results showed 
that Blue Light effectively promoted wound healing 
and reduced pain in patients with venous ulcers, 
vasculitis and traumatic wounds that did not respond 
to standard treatments13,14,15. In our experience, Blue 
Light PBM, in 4 weeks of therapy, has reactivated the 
healing of peristomal skin complications that did not 
respond to the standard therapy.

Conclusions
Blue Light Photobiomodulation is a non-invasive, 

safe, fast, and easy to perform therapy, non-
interfering with the adhesion of the pouching system. 
In our experience Blue Light treatment has promoted 
the healing process and reduced pain of peristomal 
skin complications. Blue Light therapy can contribute 
to the management and healing of peristomal skin 
disorders, bringing a significant benefit to the quality 
of life of patients and to the economic sustainability 
of the healthcare system. Further investigations will 
be necessary to confirm our preliminary results. 

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.
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Abstract: Complications of the stoma complex are estimated 
to occur in 20-70% of the ostomized population. These studies, 
however, appear to show contradictions in terms of definitions 
of the same complications, making the results of the analyses of 
the incidence and prevalence of the phenomenon inconsistent 
with each other. The absence of unambiguous definitions does 
not allow clear evidence to be defined in science; moreover, 
this is reflected in the absence of a standardized clinical-
care approach, which inevitably hinders the spread of an 
organizational and methodological culture aimed at the wellness 
and autonomy of the subject.
To overcome this obstacle, different classifications of 
complications have been proposed throughout the years, 
differentiating these exclusively into macro-categories, without 
delving into them in detail. In this regard, this review aims to 
clearly define the individual complications of the stoma complex 
to provide nurses with an instrument that can help them in their 
prevention and recognition.

Keywords: Ostomy, Stoma complications, Peristomal 
complications, Stoma edema, Malpositioning, Malpacking, 
lesions, Proliferative lesions, Infections, atypia

Stoma and peristomal 
complications: a rapid overview 
of the literature

Introduction
The presence of complications of the stoma complex 

is defined by the occurrence of unfortunate events 
that affect the stoma, mucocutaneous junction, and/
or peristomal area, and that makes the management 
of the ostomy itself difficult or even exacerbate the 
health status of the subject. 

These have been recognized as negative indicators 
for the health of the ostomy patient1 and have been 
categorized in different ways. A study published in 
2016, categorized them into surgical, psychological, 
and social complications2; another classification is 
related to the time of onset so that we can differentiate 

early complications, which develop within the first 
72h after surgery, and late complications, which occur 
beyond 72h postoperatively3. The WOCN Society has 
separated stoma complex complications into two 
groups, stoma and peristomal complications4.

Several studies have been conducted over the years 
regarding the complications of the ostomy complex, 
mainly related to the risk factors determining these 
and the incidence of complications in the ostomized 
population. However, these studies included in the 
literature show variable results, so the incidence rate 
of complications varies from 20% to 70%5,6, and to 
date, the risk factors contributing to their occurrence 

Review
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have not been defined with certainty7. Salvadalena 
G. in 20137 and later, Malik et al. in 20188, in their 
related studies, highlighted the most representative 
limitations of the studies up to that time submitted 
literature. Both of them agree on how incoherencies 
in terms of definitions and measurements of 
complications represent a major limitation in 
establishing clear evidence.

In this regard, this review aims to clearly define 
the complications of the ostomy complex and to 
provide nurses with an instrument that can help in 
the prevention, recognition, as well as the correct 
management of individual complications.

Complications of the stoma complex

Of the various classifications, the one proposed by 
the WOCN Society4, only considers a few of all possible 
complications, however, such classification allows us 
to distinguish the area of interest of the individual 
complication, emphasizing that: stoma complications 
concern true alterations of the intestinal tract/
extroverted urinary everted which can occur either 
in the early or late postoperative period; conversely, 
peristomal complications, concern everything that 
affects the skin around the stoma, as well as the skin 
present below the hydrocolloid adhesive, below the 
skin barrier adhesive, and others the edge of the skin 
barrier itself (Table 1).

Part I: Stoma complications

Table 1: Stoma and Peristomal Complications 

STOMA AND PERISTOMAL ATYPIA 

• Peristomal Varices 
• Clostridium Difficile 
• Melanosis 

 

STOMA COMPLICATIONS 

Stoma Edema 

Malpositioning 

Malpacking 

Bleeding/  Haemorrhage 

Ischemia and Necrosis 

Retraction 

Stenosis 

Prolapse 

Hernia  

Fistula 

Trauma 

Infiammatory 
Pseudopolypses 

PERISTOMAL COMPLICATIONS 

Lesions characterized by loss of 
substance 

• Irritative Contact Dermatitis/ PMASD 
• Muco-cutaneous Detachment 
• Allergic Contact Dermatitis 
• Trauma Injuries 
• Peristomal Ulcers 
• Peristomal Pyoderma Gangrenosum 
• Artifact Dermatitis 

 

Proliferative Lesions 

• Pseudo-verrucous Lesions 
 Extraneous body or Stitch ־

Granulomas 
 Aspecific Fibrin-producing ־

Nodules 
 Inflammatory Pseudopolypses ־
 Hypergranulation Tissue ־

• Oxalate Deposits 
• Neoplasias 

 

Peristomal Sin Infection 
• Candidosis 
• Folliculitis 
• Pseudomonas Aeruginosa 

 

Pre-existing Skin Disorders 
• Psoriasis 
• Eczema 
• Seborrheic Dermatitis 

Table 1: Stoma and Peristomal Complications
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Stoma complications are among the most investigated outcomes in the literature and are uniquely defined 
by professionals. Among them we include bleeding/hemorrhage, stenosis, retraction, prolapse, ischemia and 
necrosis, hernia, fistula, trauma, and inflammatory pseudopolypses (Table2). However, other misrecognized 
and underestimated complications, whose incidence is unknown, should also be mentioned. These 
complications include edema of the stoma, defined as both early and late complication and, malpositioning 
and malpacking39. These latter ones are closely related to surgery practice and can be effectively prevented 
by performing an adequate preoperative design and which turn out to be responsible for further stoma and 
peristomal complications.

Table 2: Stoma Complications

Complications Incidence (%) Description
Bleeding/ Hemorrhage 7.4-14% 10,11,12 Can be defined as either early or late complications. 

Blood loss can occur either from the peristomal suture, 
peristomal bleeding, or from the viscera itself, intra-
stomal bleeding. Its occurrence may depend on surgical 
factors, comorbidities of the subject, or intrinsic factors 
of the stomal complex.

Ischemia and Necrosis 0.37-20%11,13,14 Most frequently occurs as an early complication related 
to insufficient arterial supply at the stomal site related to: 
excessive traction of vessels intraoperatively, mesenteric 
hematoma, excessive ligation of vessels, making the 
abdominal wall hole too narrow, excessive use of 
inotropic substances in the postoperative period. It can 
be partial, if limited in the first 3-5cm of the emerging 
portion of the viscera, or total in case it affects the entire 
intestinal loop. Ischemia and subsequent necrosis of 
the stoma, however, can also occur late following total 
prolapse of the ostomy.

Retraction 3.2-32.2%12,14,19 It represents one of the most frequent late 
complications. It can be defined by the presence of one 
or more conditions among: the levelling of the stoma 
below the skin plane; the underlying viscera applies 
inward tension on the stoma such that it carries the 
surrounding skin with it. Its occurrence may be related 
to failure/inadequate eversion of the intestinal loop, 
malpositioning of the ostomy, excessive mesenteric 
tension in relation to its length and size, high BMI, 
or it may occur as a result of healing processes of a 
previously peristomal complication.

Stenosis 0.7-15% 6,9,13,15,20-24 Late complication defined by reduction of the stomal 
lumen at the peristomal skin or muscular fascia, such 
that normal effluent leakage is not ensured. It can 
occur as a result of: inadequate skin and/or fascial 
incision; preoperative radiotherapy; as an outcome 
of repeated microtrauma by the ostomy pouching 
system, suppurative processes or stomal retraction. It 
is easily associated with the reactivation of systemic 
inflammatory processes, such as Crohn’s Disease. 
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Hernia 2.3-78% 9,25-36 Late complication defined by dislocation of the stomal 
loop due to failure of the abdominal wall, which occurs as a 
result of complete or partial detachment of the aponeurotic 
fascia. If this collects in the subcutis surrounding the 
ostomy itself, it will be called a peristomal hernia; if the 
fascia occupies the space lateral to the ostomy, it will 
be called a parastomal hernia. Among the risk factors 
contributing to the occurrence of this we have: aging and 
consequent weakness of abdominal muscles, BMI>25 and 
high abdominal circumference, BPCO, diabetes mellitus, 
constipation, intense exertion.

Prolapse
	

2-75% 37 Late complication defined as excessive protrusion of the 
stomal loop beyond the abdominal skin plane. It can be 
partial, mucosal prolapse if there is exclusively the sliding 
of the mucosal tonaca over the muscular tonaca for a 
maximum of 3-4cm; or total in case there is evagination 
of the entire loop. Prolapse may be fixed, if the loop is 
constantly prolapsed, or intermittent if it occurs during 
the Valsalva Maneuver or as a result of increased intra-
abdominal pressure. Generally, prolapse is related to 
excessive parietal and cutaneous incision width and/or a 
viscero-parietal fixation defect.

Fistula 2.3-5.1%9,12,14,38 Clinically defined as the formation of a neo-pathway that 
connects two cavities or one cavity with the outside. For 
the stoma complex, we distinguish: viscero-cutaneous 
fistula, involves the opening of a communication 
conduit between the lumen of the stomal loop and the 
abdominal skin; trans-luminal fistula, connects the 
visceral lumen with the outside, crossing the totality to 
involve the everted mucosa above the skin plane. The 
causes by which these occur are many: repeated trans-
stomal trauma; outcomes of parastomal abscesses, deep 
seromuscular sutures, or suppuration of sutures. They 
occur mainly in individuals with Crohn’s disease. 

Trauma Injuries caused by traumatic events on the stoma. 
Stomal trauma may be internal, with perforation of the 
intestinal loop, which in turn may be intraperitoneal, 
extraperitoneal, or intramesenteric; or external trauma 
concerning the tract of viscera protruding from the skin 
plane. These can result in edema, hemorrhage, and even 
result in peritonitis due to perforation of the intestinal 
loop and leakage of fecal material into the abdomen. 
The main causes that can lead to the establishment 
of trauma include: perforations due to improper colic 
irrigation practice; violent stoma-care maneuvers; 
the application of ostomy belts that are too tight; small 
plaque orifice diameter. 

Inflammatory Pseudopolypes These are hyperplastic, fibrino-proliferative 
formations with a benign character, localized at 
the level of the mucosa of the ostomy. In the SACS 
Classification 2.0 they fall under Proliferative Lesions 
(LX) that can affect both the peristomal skin and the 
mucosa of the stoma itself57.
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1.1 Malpositioning
Malpositioning is a condition in which the stoma is 

packed in a location, in a way that proper management 
of effluent collection is difficult or even impossible40. 

This represents one of the most frequent 
complications of the ostomy complex, which is 
associated with missed or incorrect preoperative 
evaluation, packing of the ostomy at the laparotomy 
wound site or the laparoscope trocar access point, or 
the packing of the device near osseous protrusions or 
skin folds. 

The presence of a misplaced ostomy affects not 
only the achievement of the stoma patient autonomy 
and the realization of its safe appliance but is also 
responsible for a higher incidence of peristomal skin 
complications, retractions, and stenosis of the stoma 
itself (Figure 1).

Figure 1: Malpacking - loop colostomy on rod, packed 
equal with abdominal skin plane.

1.2 Malpacking
Malpacking represents the inadequate execution of 

surgical technique during the act of ostomy packing, 
and it is most commonly encountered in cases of loop 
ostomies on a rod and intimately related to a lack of 
surgical expertise40. Secondary complications related 
to malpacking include (i) delay in proper intestinal 
canalization and difficulty in feeding, (ii) increased 
risk of obstruction and infection due to proliferation 
of intestinal bacterial flora, (iii) increased risk of 
dehiscence of the colo-rectal anastomosis, (iv) 
alterations in the peristomal skin, and  (v) worsening 
of the patient quality of life (Figure 2).

1.3 Stoma edema
Stoma edema occurs due to obstruction of venous 

flow resulting in an increase in the interstitial water 
component of the stoma. Edema is the most common 
complication occurring in the early postoperative 

period, which generally resolves spontaneously 
within 6-8 weeks; this represents the main reason 
for not being considered a true ostomy complication 
(Figure 2).

However, in rare cases, edema can result in 
momentary stenosis and paracellular necrosis of 
the stoma mucosa, especially if the underlying 
cause persists over time. The final stage can be the 
onset of mucocutaneous detachment. The most 
common causes of edema are excessive traction 
and/or manipulation of the bowel loops, insufficient 
diameter of the opening on the abdominal wall, fluid 
stagnation, and plaque opening of a smaller diameter 
than the stoma itself. When stomal edema occurs 
in the postoperative period, the presence of other 
pathological condition should be considered,  such as 
the presence of masses compressing blood vessels, 
hernia, or ostomy prolapse.

Figure 2: Stoma Edema and Malpositioning - loop 
ileostomy on rod packing in right iliac fossa, at right iliac 
crest, on surgical wound. Stoma on postoperative day 5 
appears visibly edematous.

Part II: peristomal complications
Peristomal skin disorders are a major problem 

affecting about 1/3 of ostomized patients, and more 
than 2/3 of patients with ileostomies and urostomies41. 
The incidence of these has been estimated between 
52-56%42,43.

The main cause of these complications is certainly 
the contact of the skin with the elimination agents 
from the ostomy44, but the peristomal complications 
that can occur are various and of different nature; in 
fact, we distinguish lesions characterized by loss of 
substance, proliferative lesions, infections, and pre-
existing skin disorders45.
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2.1 Lesions characterized by loss of substance
They may develop in the immediate or late 

postoperative period and are associated with surgical 
defects, intra-operative contamination, a history 
of chronic diseases, and errors in the equipment of 
the pouch system. Lesions characterized by loss of 
substance include (i) irritative contact dermatitis, 
(ii) mucocutaneous detachment, (iii) allergic contact 
dermatitis, (iv) peristomal pyoderma gangrenosum, 
(v) trauma injury, (vi) peristomal ulcer, (vii) artifact 
dermatitis.

Irritative contact dermatitis
The most common lesion of this type is 

irritative contact dermatitis, also called peristomal 
moisture-associated dermatitis in the Anglo-Saxon 
literature46,47. Having an approximate incidence of 
30-40%, irritative contact dermatitis is defined as 
skin damage caused by prolonged contact between 
the abdominal skin and feces, urine, or gastric juice, 
which remain confined to the area of exposure; the 
lesion is erythematous-edematous with superficial 
areas of erosion. Erythema of the peristomal skin 
may evolve into an erosive lesion, which eventually 
evolves into a true ulcerative lesion if the defect 
is not corrected promptly. Such lesions are also 
accompanied by itching and are often associated with 
a bacterial infection. Irritative contact dermatitis  may 
be related to various causes such as malpositioning 
or malpacking of the ostomy such that the correct 
application of the pouch system is not ensured, high-
flow ostomies, the use of disinfectants or devices 
inappropriate for ostomy management, as well as 
improper positioning of the ostomy system, usually 
in terms of excessive diameter of the adhesive plaque 
(Figure 3).

Figure 3: Bleeding - Intrastomal and Peristomal bleeding 
in lateral ileostom.

Mucocutaneous detachment 
Next in high incidence among lesions characterized 

by loss of substance is mucocutaneous detachment or 
mucocutaneous dehiscence. Their incidence ranges 
from 15% to 32%, with differences in classification 
according to early and late complications11,14,38,48. It is 
defined as a separation of the peristomal skin from 
the intestinal loop that constitutes the stoma. This 
is a complication occurring within the first weeks 
of the postoperative period and can be partial, if it 
involves only part of the peristomal suture, or total if 
it involves the entire circumference of the stoma. It 
can be superficial, if it involves only the epidermis, 
or deep if it also involves the dermis and subcutis. If 
the detachment goes as far as to involve the muscle 
fascia, it may induce peritonitis, given the passage 
of effluent into the abdominal cavity. The presence 
of detachment can compromise the leakage of the 
ostomy collection system, therefore favoring the 
onset of peristomal skin complications. Moreover, 
healing of mucocutaneous detachment tends to 
favor scar formation that very often leads to further 
complications, mainly stenosis and retraction49. 
The occurrence of mucocutaneous detachment 
is related to several factors, including excessive 
mucocutaneous suture tension, necrosis of the 
stoma, diabetes, corticosteroid drugs, malnutrition, 
immunosuppression due to chemo- or radiotherapy, 
and chronic inflammatory bowel disease (Figure 4).

Figure 4: Ischemia and Necrosis - Process of ischemia 
and subsequent necrosis in terminal Sigmoidostomy, 
occurring during the first postoperative week.
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Allergic contact dermatitis
Allergic contact dermatitis is characterized by 

skin inflammation related to sensitization against 
one or more components of the products used for 
stoma care; this allergic reaction may occur even 
after several times after the use of the products. The 
lesion is erythematous-vesicular in type, papular 
or bullous with undefined margins, and may be 
accompanied by itching and pain; over time the skin 
will undergo desquamation and formation of scabs 
and excoriations. The characteristic of these lesions 
is that they remain confined to the area of contact and 
tend to resolve spontaneously when exposure to the 
allergen is discontinued. In order to make a definite 
diagnosis of allergic contact dermatitis, the patient 
needs to have a Patch-test and Prick-test performed 
in specialized dermatology departments. Precisely 
because the certain diagnosis of these is medically 
based, so it is difficult to have certain data, the 
international literature does not report data on the 
incidence of this complication; moreover, in a recent 
Consensus taking place in 2018, allergic dermatitis 
was included under peristomal complications defined 
as PMARSI (peristomal medical adhesive-related skin 
injuries)50, and this results in an aggregation of data 
that does not allow a definition its exact incidence.

Trauma injuries
Also belonging to PMARSIs are trauma injuries, 

described as an alteration of skin integrity 
characterized by erythema and other lesions such 
as skin tears, erosion, blisters, or vesicles, caused 
by traumatic events on the peristomal skin, such as 
adhesives to keep the garment in place for a longer 
time. The resulting injury may have an erosive 
character until it evolves into a true ulceration51.

Peristomal ulcer
Decubitus Injury or pressure ulcer is defined as a 

"localized injury to the skin and/or underlying tissue, 
usually located on a bone prominence, as a direct 
result of high or prolonged compression, or shear 
or stretching forces, resulting in mechanical stress 
to the tissues and constriction of blood vessels."52. 
In this specific case, decubitus injuries affecting the 
peristomal skin mostly develop due to friction or 
pressure injuries related to the pouch system and 
the type of accessory used (convex plaques, ostomy 
belts, rigid ostomy rods), which, induce ischemia and 
necrosis of the underlying tissues as a result of a force 
applied to the skin. This factor, in addition to excess 
moisture, causes the rupture of the stratum corneum 
of the epidermis, maceration, and finally ulceration. 
Peristomal ulcers may be superficial, (i.e., partial-

thickness of the skin), or deep (i.e., full-thickness of 
the skin), and should be examined carefully for signs 
of infection. This complication does not fall into 
the group of PMARSI, although it is associated with 
medical equipment (Figure 5).

Figure 5: Retraction, Prolapse, Hernia - A patient with 
a left terminal colostomy showing a complex picture 
characterized by: voluminous parastomal hernia, which 
over time has promoted the onset of mucosal prolapse 
and stoma retraction.

Peristomal pyoderma gangrenosum
Peristomal Pyoderma Gangrenosum is clinically 

defined as a non-infectious neutrophilic dermatosis 
that originates with the appearance of sterile 
pustules, progresses rapidly, and evolves into 
painful ulcerations of variable depth and diameter, 
the edge of which is irregular and characterized by 
a violaceous or blue discoloration (Figure 6). This 
complication is often associated with the presence 
of recurrent skin ulcerations with mucopurulent or 
hemorrhagic exudate. It generally occurs in patients 
with chronic inflammatory intestinal diseases, 
chronic rheumatologic diseases, and hematologic 
malignancies. Because the etiology has not been 
determined, the diagnosis is based on careful 
proximal and remote pathologic history, in addition 
to the objective examination, as well as observation 
of the lesion, the outcome of the histopathologic 
examination, and the exclusion of other diseases 
that may present a similar clinical pattern. Data in 
the literature show that this complication has an 
incidence ranging from 0.3% to 8%3,53,55.



April 2023 | Volume 2 Number 1 | 20

Figure 6: Stenosis -Terminal Sigmoidostomy; the 
complication in question arises as a result of a process of 
ischemia and necrosis that, has caused first detachment 
of the mucocutaneous junction and subsequent 
retraction of the stoma, and finally, as an outcome of the 
healing process, stenosis of the same.

Artifact dermatitis
Artifact Dermatitis is defined by the presence of a 

self-induced traumatic lesion presenting an atypical 
distribution and shape, and a chronic course over 
time. It is an infrequent very delicate condition at the 
same time for which the patient requires psychiatric 
consultation.

2.2 Proliferative lesions
Over the years, various peristomal skin scales 

have been proposed to classify proliferative lesions 
as complications of peristomal skin. The earliest 
one, proposed in the late 1980s, Classification of 
Peristomal Skin (CPS), specific for skin changes 
related to uretero-ileocutaneostomies, exclusively 
refers to pseudo-verrucous lesions56. The Ostomy Skin 
Tool (OST), among the variables examined, defines 
the T parameter as tissue accretion/hyperplasia57. 
The Scale for Peristomal Skin Disorders Classification 
(SACS) classification system proposed in 200658, and 
the subsequent revision that led to the introduction 
of the SACS Scale 2.0 in 201659, define LX proliferative 
lesions, the appearance of abnormal outgrowths 
such as hyperplasia, granulomas, oxalate deposits, 
and neoplasms. Finally, among the most recent 

classification tools, the Peristomal Lesion Scale (PLS), 
proposed in 2017 by the National AIOSS Association, 
identifies in variable A, accretionary skin alteration, 
all proliferative lesions without distinction60.

Beyond the citations on this type of complication, 
there are no significant publications in the 
international literature regarding both incidence and 
etiopathogenesis. This group of lesions appears to 
include the following: 
•	 Pseudo-verrucous lesions: also referred to by 

the terms chronic papillomatous dermatitis 
and/or pseudoepitheliomatous hyperplasia, are 
hyperplasias of the epidermis characterized by the 
excessive growth of tissue caused by exposure of 
the skin to an irritant agent, such that they generate 
first hyperkeratosis and later, acanthosis. These are 
fibrin-productive formations of a benign nature, 
which can appear either on the peristomal skin or 
the mucosa of the ostomy. Hyperkeratotic lesions 
can cause stenosis of the ostomy, to the point that 
they require a surgical intervention. Among pseudo-
verrucous lesions, several forms are distinguished, 
which are described in Table.3. 

•	 Oxalate deposits: defined by the presence of 
white crystals on the peristomal skin and stoma; 
formation of these crystals is facilitated by the 
excretion of alkaline, concentrated urine or the 
presence of urinary tract infection. 

•	 Neoplasias: true neoplastic masses that form at the 
base of the stoma or in the peristomal region, after 
inadequate resections of the primary cancer or 
following recurrence of the disease, or still be the 
outcome of non-malignant disease such as a chronic 
peristomal inflammatory process. Such lesions are 
characterized by uncontrolled development, ease 
of bleeding, and absence of pain; in some cases, 
they may present with the appearance of ulcers 
with a turbid background that does not regress 
with usual treatment. The diagnosis of neoplasia 
is always conducted using biopsy sampling of the 
lesions.
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2.3 Peristomal skin infections
•	 Candidosis: defined by the presence of lush 

vegetation of microorganisms belonging to the 
Candida family, in sufficient quantity to cause 
inflammation, infection, and disease of the skin on 
the peristomal area. Excessive overgrowth of it is 
typically promoted by a humid setting, typical of that 
between the pouch system and the peristomal skin, 
heat, antibiotic, and chemotherapeutic treatments. 
Such conditions promote the occurrence of itchy 
erythematous lesions with irregular borders 
associated with satellite pustulosis.

•	 Folliculitis: linked to Staphylococcus Aureus infection 
of one or more follicles causing inflammation 
and the development of erythematous-pustular 
lesions. It occurs following frequent shaving and/
or changing of pouch systems, and risk factors 
for the onset of these include diabetes mellitus, 
malnutrition, immunodeficiency, chronic 
Staphylococcal infections, and obesity.

•	 Pseudomonas aeruginosa: Organism present 
in the bowel that, under special conditions, can 
colonize and infect wounds and ulcers, most 
frequently in diabetic subjects or those with a poor 
general clinical condition. Lesions caused by this 
appear erythematous-edematous in character 
accompanied by the presence of pustules at the 
edges of the lesion.

2.4 Pre-existing skin disorders
•	 Psoriasis: a hyperproliferative skin disease, benign 

in nature, characterized by well-defined, silvery-
white erythematous-squamous plaques. The 
patient with this pathology will present under and 
around the pouch system, what is called "Koebner's 
phenomenon" or Koebner's reactive isomorphism, 
as well as the occurrence of new lesions typical 
of the disease on previously healthy skin areas 
subjected to mechanical trauma of various kinds, 
such as what may be represented by frequent 
replacement of the pouch system.

•	 Eczema: linked to an underlying inflammatory 
process that probably arises from contact 
with a specific agent, it presents as dermatitis 
characterized by profuse exudate and blister 
formation, accompanied by itching and redness, 
which may desquamate or form scabs on their 
surface. Sometimes, if these become chronic, they 
tend to form true rhagades.

•	 Seborrheic dermatitis: an eczematous process that 
follows a characteristic pattern of body distribution; 
in fact, the impacted areas are the scalp, face, chest, 
and skin folds, the etiology of which is unknown 
and probably immunologically based. The resulting 
lesion is characterized by a typical erythematous 
rash, accompanied by yellowish, greasy squamas.

Part III: Stoma and peristomal atypies 
Discussion of some rare stoma and peristomal 
complications is necessary for this review since 
the international literature has reported scarce 
information. These have been referred to as 

Extraneous body or 
stitch granulomas

Aspecific fibrin-
producing nodules

Inflammatory 
pseudopolypes

Exuberant granulation 
or hypergranulation 
tissue 

They mainly form on the 
muco-cutaneous junc-
tion as a consequence 
of a chronic inflamma-
tory reaction and, are 
characterized by nodu-
lar neoformations with 
concentric microscopic 
structure that are easily 
bleeding and painful.

Found most frequently 
at the level of the hemi-
circonference of the mu-
co-cutaneous junction, 
they occur as a result of 
chronic tissue irritation 
from continuous contact 
of effluent with peristo-
mal skin.

Can be classified as 
either stomal or peri-
stomal complications. 
These are fibrino-pro-
liferative formations 
that occur as a result 
of trauma to the stomal 
mucosa most common-
ly.

Represents an outgrowth 
of red, friable, shiny, eas-
ily bleeding tissue that 
extends beyond the mar-
gins of the lesion, above 
the surrounding skin tis-
sue.

Table 3: Peristomal complications – Pseudo-verrucous lesions
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"atypical" because they cannot be classified, but their 
knowledge is necessary to prevent the occurrence 
of further complications or, distinguish them from 
other complications listed above that may have a 
similar presentation. These include:
•	 Melanosis: a condition in which the intestine 

appears black/brownish in discoloration related 
to the retention of protein and lipid substances 
within the macrophages that populate the walls 
of the intestinal tract, as a result of excessive use 
of anthraquinone-type laxatives. It turns out to be 
important, if not essential, to be able to differentiate 
this from stoma ischemia/necrosis (Figure 7).

•	 Clostridium difficile: anaerobic, Gram-positive 
bacterium, physiologically present in the intestinal 
and vaginal bacterial flora, whose colonization 
and proliferation are promoted by exposure of the 
bacterial flora to antibiotics. At the intestinal level, 
this causes what is called "pseudomembranous 
colitis," which manifests with raised yellowish-
white plaques on the colic mucosa while the 
mucosal areas interposed between the plaques 
appear relatively normal. Clinical patterns can 
be quite heterogeneous starting from completely 
asymptomatic forms, intermediate forms with 
fever, diarrhea, and abdominal pain, to extremely 
severe forms of colitis such as those known under 
the term "Clostridium difficile fulminant colitis". 

•	 Peristomal varices: lesions forming when the 
cutaneous portosystemic collateral circles are 
activated, eventually leading to the formation of a 
peristomal vascular plexus which over time forms 
a caput medusae. Peristomal varices are rare 
complications, but their bleeding can be significant 
and difficult to manage (Figure 8).

Figure 7: Fistula - Terminal ileostomy characterized by 
the presence of trans-stomal fistula.

Figure 8: Trauma - External stoma trauma determined 
by excessively small diameter of the pouch system 
plaque, such that it results in ulceration of the stoma 
mucosa.

Conclusion
Complications of the ostomy complex represent a 
limitation in the lifestyle re-adaptation process of the 
ostomy patient. Knowing how to define, recognize 
and subsequently treat individual complications, 
requires a multidisciplinary and interdisciplinary 
approach where knowledge in the fields of medical-
surgical, wound care, and stomatherapy meet in 
order to place the ostomy patient at the center of 
an integrated system, to guide him or her along a 
process of autonomy and physical, psychological and 
social wellness. 
Thereby, making the definitions of the various 
complications standardized turns out to be necessary 
to bring further progress in the field of nursing 
research in this area, as well as to facilitate the 
management of "difficult ostomies".

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.
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Abstract: Pilonidal cysts typically manifest with the formation 
of ulcers or orifices, predominantly in the sacrococcygeal 
region. It generally affects young males between 15 and 30 years 
of age. It has a reported incidence rate of 26 per 10,000 people 
and affects men 2.2 times more than women. It often tends 
towards a chronic course if the correct diagnostic-therapeutic 
course is not taken. Surgical treatment of pilonidal cysts is only 
recommended in the presence of symptomatic disease and is 
the only effective treatment in this case.
Improper cleaning of the wound bed slows healing and may 
promote complications such as infection or biofilm formation, 
leading to recurrence.  In addition to surgical or conservative 
treatment , an adequate assessment of the skin tissue is required 
by a specialist wound care professional who can recognise all 
local signs that impede healing.
Hence, the role of a specialist in Vulnology in the multidisciplinary 
team and the post-operative phase may be necessary to take 
care of the person in a dedicated outpatient clinic to assess the 
patient and adopt tailored local treatment strategies. The article 
proposes a narrative review of the latest available evidence, 
considering the last ten years, regarding the surgical approaches 
and new biotechnologies for wound management, with special 
attention to new treatment modalities and critical issues that 
are still to be investigated.

Keywords: Sinus, Pilonidal Cyst, Wound Care, Infected Wound, 
Nurse Specialist, Biofilm

Pilonidal cysts: what's new?
Technological innovations and the 
importance of Wound Management

Introduction
Pilonidal sinus disease (PSD) is a chronic and 

painful soft tissue disease mainly affecting young 
people. It is a socially disabling problem that 
causes physical and psychological suffering, 
significant financial burden to the patient, family, 
and community, as well as the health care system, 

given the high overall costs implied.
The expression Pilonidal Cyst is derived from the 

Latin “pilus,” meaning “hair”, and nidus, meaning 
'nest.’ The “pilonidal disease” (PSD), whose name 
was given by Richard Hodges in 1880 and first 
described in 1833 by Herbert Mayo, generally 
affects young males aged between 15 and 30 years1. 

Review
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Pilonidal sinus disease (PSD) usually consists 
of fistulas and cysts, more frequently located in 
the sacrococcygeal area and intergluteal groove 
between the skin and the subcutaneous fatty tissue, 
and the lesion only rarely reaches the muscular 
layer. The most common signs and symptoms of 
PSD include a swelling area, which is frequently 
painful and erythematous, and secretions that 
may be serous, hematic, purulent, maleodorant, 
and often associated with fever and malaise. In 
sporadic and severe cases PSD also causes fistulas5.

The etiopathogenesis of pilonidal cysts remains 
uncertain. The hairs initially burrow into the 
dermis, creating an inflammatory reaction that 
spreads to the subcutaneous cellular tissue. 
Subsequently, a cavity is formed, creating 
primary and secondary orifices. During puberty, 
sex hormones stimulate the hair follicles and 
pilosebaceous glands, and, as a result, the hair 
follicle is stretched by keratin. Initially, the keratin 
obstructs the enlarged follicle; then, the follicle 
becomes inflamed and bursts, forming, in the end, 
a pilonidal microabscess. Certain positions, such 
as prolonged sitting, are more likely to favour this 
skin condition; moreover, the lesion is favoured by 
specific working or sports activities that expose the 
sacrococcygeal region to microtraumas2. In rare 
cases, PSD affects other body regions such as the 
penis, clitoris, scrotum, anus, scalp, chin, nose, 
face, neck, navel, groin, pubis, abdominal wall, 
axilla, sternum, breast, intermammary area and 
interdigital spaces . John Bascom’s studies have 
shown how PSD is an acquired condition, albeit 
with a proportion of favourable genetic factors 
such as familiarity .  PSD risk factors include male 
sex, family history, obesity, trauma or irritation, 
sedentary lifestyle, hirsutism, coccyx conformation 
and poor hygiene1.

The diagnosis of PSD is based on objective 
examination; however, imaging may be supportive 
in targeting selected multi-recurrent and complex 
cases or excluding other diseases. Imaging includes 
ultrasound with a linear probe of skin and subcutis 
and nuclear magnetic resonance imaging (MRI) 
Fig 1. An anoscopy or proctoscopy may be helpful. 
Suppose one of the fistulous orifices is very close 
to the anus. In that case, performing an anorectal 
ultrasound with a 360° rotating probe is helpful to 
exclude a perianal fistula (differential diagnosis 
and exclusion of dual coexisting pathology).5

Fig. 1a/1b  MRI of the sacrococcygeal region in patients 
with MP (Images courtesy of patient).    
                                                                

   

Pilonidal cysts and differential diagnosis.
Due to the clinical manifestation of pilonidal 

cysts, differential diagnosis with other 
dermatological pathologies should be considered, 
including hydrosadenitis suppurativa, pyoderma 
gangrenosum, perianal fistula, perirectal abscess, 
sacral osteomyelitis, furuncle, infected sebaceous 
cyst, actinomycosis, sacrococcygeal teratoma, 
sacrococcygeal chordoma or other presacral 
tumour, dorsal dermal sinus, Crohn's disease, 
luetic granuloma, tubercular granuloma, and 
desmoplastic neurotropic melanoma. Malignant 
degeneration of pilonidal cysts is a rare occurrence 
since, from the early 1990s, very few cases have 
been observed.6

Surgical treatment
Surgical treatment of pilonidal cysts is 

recommended only in symptomatic disease, 
representing the only effective treatment. The most 
traditional surgical procedure is Marsupialisation 
(Fig. 2), which consists of the en bloc removal 
of the granuloma, including its fistulous tracts 
and overlying skin. The open technique of 
marsupialisation involves the healing process of 
the residual cavity by second intention; in contrast, 
the closed technique involves direct saturation of 
the wound or by using sliding flaps.

Fig. 2a Open technique7. 

  

Fig.2b Technical 
marsupialisationa closed7.
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Other surgical techniques used over the years are 
described as follows:

Sinusectomy
It is a mini-invasive technique consisting of 

removing the dimples and midline sinus under 
local anaesthesia using a scalpel or scissors; this 
process leads to complete subcutaneous excision 
of the sinus tract.

Bascom Technique I (Pit Picking) 
This technique, which was first devised in 1980, 

involves the removal of small hair entry holes and 
a lateral incision equal to the size of the fistula. The 
recurrence rate after pit picking is expected to be 8 
to 26% in a period ranging from 12 and 120 months 
after surgery.6-7

Bascom II technique (Cleft Lift) 
This technique, which was first devised in 1987, 

consists of removing breast tracts and creating a 
full-thickness stable skin flap across the cleft and 
closed off the midline. Adipose tissue is used to 
fill the previous space of the gluteal cleft. Wound 
dehiscence, mainly caused by infection of the 
subcutaneous seroma, is a recurrent event (15- 
40%).8

Gips' technique
More recently, Gips et al., have modified Bascom's 

technique, using a trephine of various diameters to 
excise the fossae and debride underlying cavities 
and tracts, thus removing only the cyst and fistulous 
tracts9. Biopsy punches (i.e., instruments with 
sharp blades to create a wound with well-defined 
edges that can be easily treated), can also be used 
to excise pits.3

Off-midline treatment indicates that the suturing 
technique does not occur on the midline but 
laterally (fig.4); notably, off-midline procedures are 
statistically superior to midline closure in terms 
of healing, as evidenced by a Cochrane review . 
Currently, many experts consider the off-midline 
approach a gold standard for pilonidal sinus 
management.9

Fig.4 Image of suture outside the midline after excision12.

The future of Pilonidal Sinus Surgery: a shift to 
endoscopic treatments 

The significant morbidity and recurrence of 
PSD have led to the development of less invasive 
endoscopic methods, such as the Video Assisted 
Anal Fistula Treatment (VAAFT), the Video 
Assisted Ablation of the Pilonidal Sinus (VAAPS) 
and the Endoscopic Pilonidal Sinus Treatment 
(EPiST). All these treatments, performed under 
local anaesthesia, are video-assisted using a 
fistuloscope. The procedures have in common a 
diagnostic phase of tissue exploration to identify 
incar hairs, infection, or abnormal tissue, 
followed by an antisepsis and healing phase in 
which wound cleaning, cautery of the fistula 
and subsequent closure are performed10-11. In 
2020, a new method called EPSI-R (endoscopic 
pilonidal sinus resection) using a resectoscope 
was first described in the journal Techniques in 
Coloproctology. After introducing the endoscope 
and exploring the affected area, a resection of the 
injured area is performed, followed by irrigation 
with saline solution to remove cellular debris. After 
the cleaning phase, the authors described the use 
of phenol to promote healing. The procedure is 
performed during epidural anaesthesia12  (Fig.5-6).

Fig. 5-6. EPSIT technique, images through fistuloscope.13
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Surgical treatments (SICCR,2019)7

Plastic Surgery:

•	 Z’ plastic
•	 Cleft Lift or ‘Bascom 2’
•	 Rhomboid flap
•	 Karydakis flap
•	 Limberg flap
•	 Lembo Gluteus Maximus
•	 Bilateral Gluteal Advancement Flap
•	 V-Y Gluteus flap
•	 Upper Gluteal Perforating Artery flap
•	 Triangular Crossed Flaps
•	 Modified Dufourmentel flap with superior peduncle.

Minimally invasive techniques:

•	 Lord-Millar intervention (1965, involves the use of 
small pipe cleaners)

•	 Bascom surgery (1980, small lateral incision and 
medial ‘grain of rice’ incisions

•	 by means of a small-blade scalpel)
•	 Sinotomy operation (2005, Al-Naami)
•	 Gips surgery (2008, slight modification of Bascom, 

involves the use of biopsy ‘punches’ instead of the 
small-bladed scalpel)

•	 Sinusectomy surgery (2011, Soll)
•	 LIFT Technique (Ligation of Intersphincteric Fis-

tula Tract)
•	 Intervention of E.P.Si.T. (2014, Meinero)
•	 Anal Fistula Plug (Armstrong, 2006)
•	 Technique (EPSI-R) (Yuksel, 2020)
•	 VAAPS and VAAFT technology
•	 FILAC technique, laser fistula closure
•	 Carotid surgery with cystectomy and fistulectomy 

(combines the principles and technique of Bas-
com’s   intervention with those of Gips)

Conservative treatments

Phenol injections
These are used for the treatment of mild to 

moderate pilonidal cysts. After using a curettage, 
phenol is administered through the existing orifices 
or dimples and left in place for 1 to 3 minutes, 
followed by saline washing 11.

Laser therapy 
It is a new minimally invasive treatment. The 

presence and consistency of hairs can lead to an 
inflammatory response with sinus formation, so 
using a laser can help prevent future disease or 
recurrence 11.

Platelet gels 
Some authors have described platelet-rich 

plasma or autologous adipose tissue as effective 
in reducing postoperative pain and accelerating 
wound healing13. A randomised controlled trial 
that examined the use of platelet gel compared 
with standard post-operative flat dressing found 
that the average healing time of the wound was 8.7 
± 1.18 weeks for the control arm and 4.8 ± 0.87 for 
the treatment arm (p < 0.01) 1.

Fibrin glue
Fibrin glue comprises a mixture of fibrinogen, 

thrombin, factor XIII, calcium and aprotinin. It is 
used in combination after curettage treatments of 
the fistulous tracts or after minimal excision of the 
midline dimples14. Studies reporting this approach 
are lacking; however, in a prospective study by Sian 
et al., a sample of 146 patients underwent simple 
scraping of the sinus tracts followed by fibrin glue 
application; the authors described that a curettage 
rate of 96%  of the examined sample was obtained 
after at least two fibrin treatments; nevertheless, 
the evidence regarding this approach remains 
scarce15.

Negative pressure therapy (NPTW)
NPTW used to treat chronic wounds facilitates 

granulation and healing process and can also 
reduce septic wound complications due to the 
continuous suction that keeps a clean wound bed 
and removes debris and bacteria (Figure 7). The 
quality of scientific evidence is low; however, in 
a 2012 randomised controlled trial, the NPTW 
approach appeared to reduce wound healing time, 
recovery and pain after surgery16.

Table.1 Surgical treatment types of pilonidal cysts. Source: https://www.siccr.it (Italian Society of Colon-Rectal Surgery)7
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Other treatments

Medical honey
Medical honey exerts antibacterial action using 

a natural cleansing of the wound bed and oxidative 
activity. Saleh et al., (2022) evaluated the application 
of medical honey after pilonidal cyst resection for 
PSD with secondary intention healing; they found a 
shorter healing time in the intervention group, and 
the patients had a faster return to daily activities. 17

Silver nitrate
 Silver nitrate is a lytic agent widely used among 

wound care products and dressings to manage 
complex wounds. In several clinical conditions, 
such as perianal fistula, silver nitrate has been 
shown to accelerate wound healing by removing 
the excessive granulation tissue responsible for 
epithelial cell destruction and fibroblast activation 
. A retrospective study by Kanat et al., (2020) 
evaluated the cure rate and adverse effects of 
silver nitrate application in 56 patients affected by 
PSD and confirmed a generally high healing rate 
and low complications and recurrences in these 
patients.19

Collagen
Collagen is a structural protein that gives the 

skin its tensile strength and draws fibroblasts and 
keratinocytes to the wound to promote angiogenesis 
and re-epithelisation. Collagen dressings stimulate 
new tissue growth and promote the deposition and 
organisation of new collagen fibres and granulation 
tissue in the wound bed. These dressings chemically 
bind to matrix metalloproteinases (MMPs) in 
the extracellular fluid of wounds. Collagen can 
therefore be a valuable contributor to helping 
rebuild new tissue. However, the wound bed must 
be clean and cleansed to favour its full function.20

Dressings with oil-reactive oxygen species (ROS) 
releasing matrix 

Among the therapeutic innovations, these 
types of dressings are rapidly emerging. The oil-
based medical device is enriched with oxygen, 
ensures the continuous release of ROS, and makes 
oxygen available in the wound site. This process 
contributes to maintaining suitable physical-
chemical conditions (e.g., a low PH), and the 
interaction with the fluids present at the site 
indirectly supports and enhances the antibacterial 
and antifungal function, which is already typical of 
the inflammatory phase. As highlighted by clinical 
data, the release of ROS favours the establishment of 

a local microenvironment which in turn facilitates 
the subsequent release of the same ROS by the cells 
of the loco-regional immune system (typical of the 
inflammatory phase). This mechanism enables 
the establishment of a natural metabolic process. 
In addition, the oleic matrix allows for an optimal 
moist microenvironment, avoiding maceration 
of the wound bed and performing a protective 
film-forming action, which favours fibroblast 
proliferation and re-epithelialisation.21

Other treatments include autologous fibroblast 
or mesenchymal cell grafting and gelatinous 
thrombin matrix.9 

Fig.7. Wound two days after excision of pilonidal cyst 
treated with NPTW.23		

The importance of Wound bed preparation and 
wound management: the point of view of the 
nurse specialist in Wound Care.

The nurse Wound Care specialist has a 
fundamental role in care planning and local 
management of skin ulcers; depending on the 
approach or surgical technique one decides 
to undertake, pilonidal cysts can heal by first 
intention or secondary intention. The role of the 
Vulnology specialist can be crucial when surgery 
fails due to recurrences or infections; this figure 
is also essential to promote secondary intention 
healing through the use of advanced dressings and 
conservative treatments. The Vulonology specialist 
has acquired principles of tissue repair based on 
the TIMERS framework (fig. 8); this is a clinical 
reference tool for experts, which is considered 
the basic strategy in modern wound management 
because its adherence favours all tissue conditions 
leading to physiological repair22. Through this 
knowledge, the experienced practitioner acts 
according to best-practice; for example, they are 
capable of observing the tissue and detecting 
visual signs of chronicity, or complications, such 
as the presence of a suspected biofilm, which, if 
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untreated, represents one of the risk factors for 
non-healing; they are also prepared to choose 
the appropriate dressings and biotechnological 
innovations, tailored to the wound condition.

Cleaning the wound of bacteria that can 
appear dangerous and restoring the appropriate 
local conditions such as acidic PH and moist 
microenvironment are ideal conditions to promote 
physiological healing; these principles are 
systematically promoted through two approaches 
described here, Wound bed Preparation and Wound 
Hygiene, which, in addition to TIMERS, represent 
the most current wound management logics for 
the management of skin lesions (including those of 
surgical origin) that tend to become chronic.

Wound bed preparation 
Wounds heal faster if they are clean and free of 

necrotic tissue, bacteria or other debris.
The cleansing process, or the action of washing 

and cleaning the wound/ulcer, is an essential step 
in wound management. The act of washing involves 
the removal of tissue debris, surface germs, any 
dressing residues and other poorly adhered but 
macroscopically visible surface materials that 
may impede and retard the proliferative process. 
According to good clinical practice, cleansing 
should be performed at each dressing change, 
using appropriate methods and materials, such 
as irrigation and rinsing, and removing dissolved 
material with gauze.23

In addition to sterile solutions such as the 0.9% 
saline, the literature supports using cooled, 
boiled or bottled water and ringer lactate. Recent 
evidence suggests that detergent solutions with 
surfactant action could also be used in addition 
to simple detergents (water and solutions 
mentioned above) at low concentrations or contain 
Polyhexamethylene Biguanide (PHMB), which in 
some cases directly facilitates biofilm breakdown.

Wound bed cleansing and decontamination 
strategies are part of the practices defined in the 
literature as Wound Hygiene (Fig. 9)24. A correct 
assessment involves an evaluation of the wound 
and the patient and possibly referring them to a 
specialised clinic. Knowing how to observe the 
tissue and its clinical presentation, in addition to 
history evaluation, can make a difference in the 
resolution of the clinical case. The observation 
performed during standard routine dressing 
manoeuvres can help suspect the presence of 
biofilm or infection.16

A correct assesment therefore involves assessing 
the wound and the patient, and if possible taking 
them to a dedicated clinic.  Knowing how to observe 
the tissue and its clinical presentation in addition 
to evaluating the history can make a difference in 
the resolution of the clinical case. The findings that 
are made during normal dressing manoeuvres can 
be useful in suspecting the presence of biofilm or 
infection 16.

Fig.8 TIMERS framework for the management of difficult-to-heal wounds ( Aktin, et al, 2019, mod. )25
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Biofilm management
The biofilm is a community of microorganisms 

that adhere to each other on the surface of the 
ulcer; such bacteria are embedded in a matrix of 
polymers and sugars (EPS) and constitute a real 

'barrier' against dressings and treatments, therefore 
hindering the healing process. Recent studies have 
shown that about 80% of chronic ulcers exhibit a 
biofilm, thus representing a significant problem to 
be considered.

Fig.9 The four steps of Wound  Hygiene ( Murphy C, et al, 2020, mod )2 .

The presence of a biofilm is established by 
specific examinations such as skin biopsy, but the 
clinician may observe suspicious signs of biofilm 
that are as follows:25 

•	 fragile bleeding tissue;
•	 medium or abundant dark red exudate (called 

haemorrhagic), indicating high bacterial and 
debris load;

•	 antibiotic therapy failure (biofilm has a barrier 
effect that does not allow penetration of antibiotics 
and non-targeted products);

•	 negative culture swab despite the presence of 
signs of infection;

•	 translucent background.
Biofilm formation involves 3 phases: the first 

phase is characterised by the attachment of 
bacteria to a surface; the second is the constitution 
and maturation of a colony, and finally, the 
detachment of the bacteria that may colonise 
new areas. Cleansing can dilute the bacterial load 
during the first phase; in contrast, mechanical 
debridement or surgery is required to promote 
biofilm breakdown in combination with targeted 
antibacterial products (Ag+, honey dressings, ROS-
releasing, Iodine-containing) to prevent biofilm 
reformation.

Treatment of infection
Infection is a factor that promotes chronicity;  

as reported by international documents, 
antimicrobial agents for topical use are conditioned 
by the type of wound, also in relation to developed 
bacterial resistance. In Italy, antiseptics derived 
from chlorine are widely used (0.05% electrolytic 
chloride), also sustained by the evidence of 
histolesivity absence (i.e., they do not cause 
osmotic imbalance). The signs of infection are26:

•	 reddened and hot perilesional skin (cellulite);
•	 malodour;
•	 abundant purulent exudate: if Pseudomonas 

Auriginosa or Escherichia Coli colonise the lesion, 
the exudate may also appear greenish or brown, 
respectively. It can also appear haemorrhagic, 
which is an indication of a high bacterial load;

•	 perilesional swelling/oedema.

Clinical case:
A 23-year-old girl with a silent medical history and 

the onset of pilonidal cysts at 18 underwent seven 
surgical operations in five years: five sinusectomy 
operations, one using the Bascom technique6 
and one using the Gips technique3. After each 



April 2023 | Volume 2 Number 1 | 36

operation and removal of the stitches, the lesions 
never healed entirely; instead, they showed signs 
of recurrence and infection from the beginning.

In November 2019, a Vulnology nurse specialist 
observed the lesion and suspected the presence of 
biofilm; the lesion was fragile and easily bleeding, 
with medium to abundant dark red (haemorrhagic) 
exudate. Cleansing of the lesion bed with an 
antiseptic cleanser containing PHMB (according 
to WBP principles) was initiated. A new-generation 
medical device was then applied; it consisted of a 
gel made of an oleic matrix that released reactive 
oxygen species (ROS). This approach allowed the 
creation of a suitable local microenvironment that 
favoured bacterial decontamination and guaranteed 
a humid microenvironment, thus restoring the 
conditions that led to a physiological restoration 
of proliferative processes. The management time 
for this lesion was approximately 2.5 months. After 
six years, the patient was able to benefit from total 
healing, resuming sports activities that had been 
suspended until then, and improving her quality 
of life. This clinical case highlights how the role 
of the clinical specialist can make a difference 
and provide appropriate and targeted support to 
resolve complex clinical cases.

Conclusions
Currently, PSD remains a significant problem in 

general surgery. Many surgical techniques indicate 
that a single approach towards therapeutic success 
is unlikely, which is also associated with frequent 
complications that lead to patient dissatisfaction 
and healthcare provider frustration. Moreover, 
what should be considered are the social and 
psychological aspects entailed, for which it 
would be helpful to provide support if necessary. 
Intuitively, PSD can harm the patient’s quality of 
life, especially if the wound shows signs of chronic 
evolution. The Wound Care nurse specialists could 
play the role of case managers since they could 
plan personalised diagnostic-therapeutic paths 
and offer support to family members and other 
healthcare providers involved at the patient’s home. 
Thus, the involvement of the specialist nurse in the 
team potentially guarantees uniform care planning 
and contributes to the dissemination of evidence-
based procedures. Moreover, the possibility of a 
dedicated outpatient clinic for the care of hard-to-
heal wounds may result in better continuity of care 
and improved healing process while at the same 
time reducing the need for readmission of the 
person in the clinical setting. Good documentation 
is also essential for ensuring the continuity of 

surgical wound care. Another additional value may 
be in promoting early recognition and interventions 
for surgical site infections.

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.
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Use of antimicrobial Dialkyl Car-
bamoyl Chloride (DACC) surfa-
ce dressings for the treatment of 
infected post-surgical complica-
tions in neonates with low risk of 
adverse reactions: case series in 
the AOU Meyer NICU

Case Series

From the 3rd trimester of pregnancy onwards, the skin presents 
a structure similar to the definitive one. The maturing process 
continues until birth and continues rapidly until 2-3 weeks later, 
unless the skin is exposed to a high-humidity environment or is 
covered by occlusive materials, which can slow down its maturation1. 
The stratum corneum reaches functional maturity around the 33rd 
gestational week2. 

The first skin cells are formed from the ectoderm, from which those 
of the nervous system also derive, in fact because of this relationship, 
the peripheral sensory function of the skin is understood2.  

The ectodermal cells reach the intermediate cell stage before 
finally maturing into keratinocytes. Around the 7th week a cell layer 
(periderm) is present, which disappears around the 24th week, with 
the formation of scales. The specialised skin cells, melanocytes, 
Merkel cells and Langerhans cells, also begin to differentiate early, 
and from the 24th to 25th week, they start their activity2.

At the 24th week of gestation, newborns have a reduced stratum 
corneum. The skin is red, wrinkled, translucent, and apparently 
gelatinous. The subcutaneous tissue is absent, so the dermis lies 
directly in contact with the bone3. Consequently, removal of an 
adhesive dressing or patch, with removal of the skin, may result in 
loss of full thickness tissue.

Between the 26th and 29th weeks of gestation, fat begins to be 
deposited at the subcutaneous level and wrinkles tend to diminish. 
However, the barrier function of the skin remains poor; in fact, 
around the 26th week of gestation, up to 110 ml of water can be lost 
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in 24 hours3. 
The main function of the foetal sebaceous glands 

is the excretion of sebum, a complex mixture 
of relatively non-polar lipids. In infants, the 
sebaceous glands are well formed, hyperplastic and 
macroscopically visible on certain areas of the body, 
such as the nose2. The surge in their activity during the 
last trimester of pregnancy leads to the production of 
a dense, lipid-rich hydrophobic film called caseous 
varnish. This film is present in varying amounts 
on the infant's skin surface, both in utero, where it 
protects the skin from maceration by exposure to 
the amnion, and at birth. After birth, a proportion of 
caseous varnish is physiologically reabsorbed, while 
it is necessary to remove the remaining part with oily 
substances, otherwise the lipids could go rancid and 
cause damage to the skin. Its removal must be partial, 
as it plays an important role in preventing water loss, 
thermoregulation and innate immunity2. The latter is 
indispensable in protecting the infant from sudden 
exposure to micro-organisms, toxins, oxidative 
stress, fluctuating temperatures and humidity, and 
is made possible by its content of LL-37 peptide 
and lysozyme, i.e. two antimicrobial substances 
that act synergistically, lactoferrin, alpha-defensin 
and other antimicrobial peptides2. The caseous 
varnish, therefore, acts as a natural moisturiser and 
protects the outer layers of the skin to allow normal 
adaptation in the new aerobic environment2. After 
removal, the skin is reddened and slightly cyanotic 
at the extremities. Capillary dilatation is frequently 
present at the eyelids, forehead and nape of the neck, 
but these regress spontaneously.

The combination of an evolutionarily and 
functionally immature barrier, the absence or 
reduced production of caseous varnish, the large body 
surface area in relation to mass and a still-deficient 
immune system exposes newborns to a significant 
risk of infections and skin lesions, particularly those 
born with a gestational age of less than 33 weeks2. 
A further consideration resulting from the skin 
characteristics of the preterm infant is the increased 
risk of percutaneous toxicity from topical drugs, 
cleansers and even emollients2.

At 30 weeks, the subcutaneous tissue is evident 
and the stratum corneum has 2-3 thick cell layers, 
compared to 40 weeks, when it is 30 layers thick. 
Functional maturation of the skin occurs at 33 weeks, 
with the epidermis completely keratinised and the 
dermo-epidermal junction more resistant, although 
it remains fragile and easily damaged3. 

By the 36th week, the skin is structurally similar to 
that of the adult, although the epidermis and dermis 
are up to 60% thicker than the mature structure3.

In a preterm infant, the epidermis is 55% thinner 
than in a full-term baby. The stratum corneum has 
the thickness of one cell, compared to 15 cells in the 
stratum corneum of a term baby. The immaturity 
of the stratum corneum of preterm infants leads to 
increased permeability, temperature changes, water 
loss, electrolyte imbalances and risk of infection. 
They also show an increase in skin cytokines 
compared to term infants, probably due to stress. In 
contrast, the stratum corneum of term infants has 
properties almost similar to those of adults. Preterm 
infants reach this level of maturation by 2-9 weeks of 
life1. In fact, there is evidence that, compared with 
gestational age, the skin develops rapidly within 2-3 
weeks of birth and matures to the characteristics of 
that of the full-term infant4.

Moisture in the environment and the maintenance 
of hydration at the stratum corneum are necessary for 
the normal desquamation process, as its interruption 
increases skin vulnerability, especially in preterm 
infants5. Physiologically, the epidermis and stratum 
corneum remain in equilibrium precisely because 
of the property of renewability, which reflects the 
distinct but closely related processes of hornification 
and desquamation5. Indeed, life in a dry environment 
requires protection from the constant dehydrating 
effects of exposure to air5. 

The formation of a barrier against trans-epidermal 
water loss is a direct function of gestational age: 
trans-epidermal water loss decreases dramatically 
with approaching term. This fundamental and vital 
postnatal function resides almost entirely in the 20 
μm of the stratum corneum5.

Another fundamental factor in the health of 
the skin of the preterm infant is the skin pH. The 
latter is essentially neutral, but rapidly develops 
an acid mantle through mechanisms distinct from 
bacterial colonisation: the development of skin 
acidity begins within the first 16 hours of life and is 
of particular importance, as it allows the inhibition of 
the proliferation of pathogenic bacteria, promoting 
instead colonisation by commensal micro-
organisms6. The functions performed by the acid 
mantle, therefore, include antimicrobial defence and 
maintaining the integrity of the epidermal barrier6.

Pre-term infants in particular, due to their 
inability to self-regulate temperature, display an 
additional aspect of skin vulnerability to the external 
environment. Central control of body temperature 
requires the activation of mechanisms, such as 
exocrine sweating and peripheral vasodilation/
vasoconstriction, that are under the control of the 
autonomic nervous system. These functions are 
generally not adequately active at birth. This is 
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why newborns may have vasoconstriction of the 
extremities (acrocyanosis), large variations in red 
blood cell content (haematocrit) and blood volume. 
Peripheral cooling causes an increase in blood 
viscosity and a reduction in blood flow. After birth 
there is considerable reorganisation of the cutaneous 
vascular bed, with development of a sub-papillary 
plexus in the first 3 months of life5. 

Brown fat differentiates and deposits between the 
26th and 29th week and skin folds slowly disappear, 
resulting in further difficulty in maintaining body 

Tab. 1 - Infant and adult skin: similarities and differences11

temperature and acceptable glucose levels3.
The anchoring structures of the epidermal 

cell (desmosomes, anchoring filaments, and 
haemidesmosomes) are smaller and less numerous. 

All these differences result in a more fragile skin 
and greater skin permeability (increased trans-
epidermal fluid loss, electrolyte imbalance, increased 
heat evaporation and increased absorption of locally 
applied products), especially in the preterm infant.

Wound healing in childhood occurs according 
to the four physiological phases: coagulation, 
inflammation, proliferation and maturation7. As 
has already been described, it is clear that there are 
intrinsic differences in the neonate, which influence 
wound healing and require special considerations, 

both for dressing choice and continuation of 
treatment8. 

Most of the evidence on the application of 
commercially available advanced dressings refers 
to efficacy compared with the adult population, 
so that in most cases, paediatric wound specialists 
have to adapt these products for paediatric use9. This 
inevitably also affects the availability of inadequately 
sized dressings for neonates especially10. 

The problem just analysed becomes even more 
impactful in the management of neonatal wounds 

when considering the formulation and contents of 
many advanced dressings. Indeed, these lack the 
evidence to guarantee their safe application in the 
neonatal, preterm and term population9,10.

In the case of the treatment of infections, a further 
critical issue arises, since antibacterial substances 
may be responsible for allergic reactions, the 
emergence of resistance and toxicity.

The prevention or treatment of infection in neonatal 
wounds thus becomes a significant challenge for all 
specialists in the field, especially when one considers 
that in children under 10 years of age, 67% of category 
3 pressure ulcers are critically colonised or infected; 
of these, from a microbiological point of view, 92% 
present a polymicrobial profile12. The reasons for this 
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Table 1: Infant and adult skin: similarities and differences.

Structural differences Infant skin Adult skin Reference

Epidermis

Corneocytes Smaller Larger [2]

Granular cells Smaller Larger [2]

Stratum corneum and epidermis Thinner Thicker [1, 2]

Microrelief lines More dense Less dense [2]

Depth of surface glyphics Similar to adult — [2]

Facultative pigmentation (melanin) Less More [142, 143]

Dermis

Dermal papillae (density, size, and morphology) More homogeneous Less homogeneous [2]

Distinct papillary-to-reticular dermis transition Absent Present [2]

Compositional differences

Epidermis

Natural moisturizing factor concentration Lower Higher [11]

pH Higher (newborn only) Lower [6, 32, 34]

Sebum Lower (7–12 month-old infant) Higher [144]

Stratum corneum water content Higher Lower [11]

Dermis

Collagen fiber density Lower Higher (young adult) [2, 145]

Functional differences

Rate of water absorption Higher Lower [11]

Rate of water desorption Higher Lower [11]

Skin barrier function Competent Competent [9, 10]

Transepidermal water loss Higher Lower [11]

(a) (b)

Figure 1: Infant and adult skin: stratum corneum (SC) hydration and water transport properties. The SC of infant skin (a) and adult skin
(b) is hydrated (small blue spheres) under normal conditions. Infant SC is more hydrated but also loses water at higher rates than adult SC
[11].
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greater susceptibility to infection are multifactorial, 
for example, in the infant skin barrier, compared to 
that of adults, there is a high percentage of immature 
neutrophils, which have a compromised adhesion 
and phagocytosis function and are consequently 
more prone to develop bacterial infections13. Overall, 
there are multiple causes of increased susceptibility 
to infection of skin lesions in newborns; these include 
skin thickness, sparse dermal capillary bundles, 
physiological oedema capable of interfering with 
the transport of oxygen on the skin surface, huge 
critical colonisation at skin level, systemic immune 
depletion, salivary, faecal urinary incontinence, the 
small size of various parts of the body facilitating self-
on-self pressure ulcers as well as skin lacerations, 
patients with the greatest number of devices per 
body surface area available when admitted to critical 
intensive care areas14.

Antimicrobial dressings with a 
dialkylcarbamoylchloride (DACC) surface 

Advanced dressings that sequester microorganisms, 
i.e. those with a hydrophobic, bacterial-binding 
surface (DACC), reduce the risk of clinical infection, 
without exposure to potentially sensitising, toxic or 
resistance-developing substances15. This technology 
is characterised by a fabric support treated with a fatty 
acid derivative (DACC - Dialkylcarbamoylchloride) 
that makes it hydrophobic14. Applied directly to the 
wound bed, it captures bacteria and fungi through 
hydrophobic interaction. Pathogens are irreversibly 
bound and removed at each dressing change14. 
The high antibacterial activity of the DACC-coated 
dressing occurs due to its irreversible binding and 
inhibition of the growth of bound bacteria15.

The main antimicrobial dressings contain agents 
such as silver, iodopovidone and biguanides, which 
may have bactericidal or bacteriostatic action 
depending on the concentration and type of molecule. 
Today consensus and major guidelines discourage 
the prolonged use of antimicrobial dressings, which 
certainly should be used, but at certain stages of 
treatment and under specific conditions16. Their 
inappropriate application may expose them to 
possible antibacterial resistance.

At this point, effective alternative methods for the 
management of infected wounds become necessary 
to address the emergence of antimicrobial resistance 
and thus limit its spread.

Alternatives indicated by a World Union of Wound 
Healing Societies document17, suggest that to reduce 
the possibility of the development of resistance 
to antimicrobial agents, the use of products with 
physical and mechanical action to remove bacteria 

is indicated. Indeed, these dressings do not release 
any antimicrobial agents onto the wound bed, 
thus preventing the risk of bacterial resistance and 
allergies, and act by retaining and sequestering 
exudate and bacteria, which might otherwise return 
to the wound bed.

Bacterial uptake dressings, therefore, are 
bacteriostatic dressings and not bactericidal; this 
'passive' control of the bacterial load prevents 
the breakdown of the bacterial cell wall and the 
consequent release of bacterial endotoxins, which 
worsen the inflammatory state and prevent wound 
healing15.

Thanks to its purely physical principle, it also does 
not release any potentially harmful antimicrobial 
agents, which could create a risk of bacterial 
resistance and allergies18. 
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Series of cases
Figures 1- below show cases of complex neonatal 

wounds treated with bacterial-capturing DACC 
dressings with a hydrophobic, bacteria-binding 
surface.

A) Complicated surgical outcome, with topical 
signs of infection, in 38 week-old infant with NEC. 
B) Peristomal lesion with dehiscence and signs of 
local infection. C) Bacterial gel dressing replaced 
every 48 hours for 10 days. D) Ostomy appliance with 
underlying dressing. E, F) Resolution of infection and 
dehiscence, optimal healing.

Figure 2: case of post-operative complication of oesophageal atresia surgery

Figure 1: case of post-operative complication from ostomy placement.

A

A

D

D

B

B

E

E

C

C

F

A) Complicated surgical outcome, with topical 
signs of infection, in 40 week-old infant with tetralogy 
of Fallot and oesophageal atresia. B) Bacterial gel 
dressing replaced every 48 hours for 5 days. C) 

Fundus cleansed and ready for decisive treatment. D) 
Application of platelet-rich plasma. E) Resolution of 
dehiscence and optimal healing.
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Figure 3: A case of post-operative complication of intestinal recanalization surgery.

A B C

Notes: A) Complicated surgical outcome, with 
topical signs of infection, in 37 week-old infant with 
malrotation. B) Bacterial gel dressing replaced every 

48 hours for 6 days. C) Resolution of infection and 
optimal healing.

Conclusions
It may be concluded that the bacterial uptake 

dressing coated with DACC plays an important role 
in controlling the bacterial load of a wound, reducing 
the overall demand for antibiotics and without the use 
of antimicrobial substances. These characteristics 
do not lead to any known contraindications for use. 
Applications can be repeated without time limit 
and can be used on any type of patient, including 
newborns.

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.



45 | infermieristica journal

References
1.	 Teng J. M. C., Marqueling A. L., Benjamin L. T., Overview of Dermatologic Care in Children, Therapy in 

pediatric dermatology, Switzerland, Springer, 2017. 
2.	 Gleason C. A., Juul S. E., Newborn Skin Development: Structure and Function, Avery's deseas of newborn, X 

Ed., Philadelphia, Elsevier, 2018. 
3.	 Baharestani M. M., An overview of neonatal and pediatric wound care knowledge and considerations, 

Ostomy Wound Management, 2007; 53(6):34-55.
4.	 Irving V., Caring for and protecting the skin of pre-term neonates, J Wound Care, 2001, 10:253.
5.	 Polin R. A., Abman H. A., Rowitch D. H., Benitz W. E., Fox W. W., Physiologic Development of the Skin, Fetal 

and neonatal physiology, V Ed., Philadelphia, Elsevier, 2017.
6.	 Isaacs D., Skin and soft tissue infections, Evidence-Based Neonatal Infections, I Ed., Wiley, 2014.
7.	 Buganza Tepole A., Kuhl E., Systems-based approaches toward wound healing, Pediatr Res, 2013;73(4 Pt 

2):553–563. 
8.	 McNamara S.A., Hirt P.A., Weigelt M.A., et al., Traditional and advanced therapeutic modalities for wounds 

in the paediatric population: an evidence-based review, J Wound Care. 2020;29(6):321–334. 
9.	 McCord S.S., Levy M.L., Practical guide to pediatric wound care, Semin Plast Surg, 2006;20(3):192–199. 
10.	 White R., Rodgers A., O’Connor L., Anthony D., Paediatric wound care: neonates and infants, Wounds UK, 

2016;12(3):8–11. 
11.	 Telofski LS, Morello AP 3rd, Mack Correa MC, Stamatas GN. The infant skin barrier: can we preserve, 

protect, and enhance the barrier? Dermatol Res Pract. 2012;2012:198789. doi: 10.1155/2012/198789
12.	 Ciprandi G., Crucianelli S., Pomponi M., et al., Physical approach to infected pressure ulcers in a pediatric 

population: impact of a DACC non-medicated technology in bioburden management. Presented at: The 
EPUAP Annual Conference, 2018, Rome. 

13.	 Visscher M.O., Utturkar R., Pickens W.L., et al., Neonatal skin maturation – vernix caseosa and free amino 
acids, Pediatr Dermatol. 2011;28(2):122–132. 

14.	 Ciprandi G., et al., Meeting the Challenges in Pediatric Wound Care: Our 15-Year Experience with 
Dialkylcarbamoyl Chloride-Coated Dressing Technology in Acute and Chronic Wounds, Chronic Wound 
Care Management and Research, 2022:9 23–33.

15.	 Husmark J., Morgner B., Budi Susilo Y., Wiegand C., Antimicrobial effects of bacterial binding to a 
dialkylcarbamoyl chloride-coated wound dressing: an in vitro study, J Wound Care, 2022;31(7):560-570.

16.	 EWMA Document, Antimicrobials and Non-healing Wounds: An Update, Journal of Wound Management, 
2022.

17.	 World Union of Wound Healing Societies, The role of non-medicated dressings for the management of 
wound infection, Wounds International, 2022.

18.	 Mosti G., Magliaro A., Mattaliano V., Picerni P., Angelotti N., Comparative study of two antimicrobial 
dressings in infected leg ulcers: a pilot study, J Wound Care, 2015, 24(3):121-2; 124-7.



April 2023 | Volume 2 Number 1 | 46

SELF CARE RESEARCH
I N T E R N A T I O N A L  C E N T E R  F O R

Why Is Self Care Important?
 
People with chronic conditions must be actively 
involved in self-care. Of 8,760 hours in a year, 
only about 10 hours or 0.001% are spent with 
healthcare professionals. All other health 
maintenance, monitoring and management 
activities are done by individuals and their 
families as self-care activities. Performing 
self-care will improve well-being, decrease 
morbidity and mortality, and reduce healthcare 
costs.

Research has revealed the complexity of self-care. 
A wide variety of factors influence the decisions 
that people make about self-care. Significant 
knowledge gaps remain on how to influence those 
decisions in a manner that supports self-care. Our 
knowledge of the effects of self-care on outcomes 
is relatively undeveloped.
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communities and is the first line of approach in every health care encounter.
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clarity and promoting interdisciplinary work informed by a shared vision.
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An interplay between nursing’s 
skills and new technologies in 
the home care: a case report of a 
complex ulcer

Case Report

Background and aim
The increase in the phenomenon of chronicity and polypathologies, 

together with an organizational analysis of post-pandemic COVID-19 
healthcare companies, has confirmed that the center of care is the 
home care sector. The phenomenon of chronic ulcers affects over 
two million people cared for with tracking difficulties, which is 
often a submerged phenomenon. Furthermore, more than 80% of 
all ulcers present show critical colonization, with organized biofilm 
colonies that are resistant to most treatments.

The gold standard for chronic ulcer treatment is as follows:
1. Standardized management with defined clinical skills
2. Use of evidence-based treatments1

3. Use of new technologies in the context of home care2

Clinical Case – Clinical Pathway
A 71-year-old woman with a heavily exuding stage III pressure 

ulcer in the left ischial region.
She had a history of paraplegia caused by a car accident, and had 

reconstructive plastic surgery at the hospital two years prior to the 
evaluation.

She developed weight loss 6 months after admission. A nutritional 
assessment was then conducted, and dietary monitoring performed, 
with the introduction of protein supports, essential amino acids, 
arginine, glutamine, and multivitamins.

After about 2 months, a new ulcer developed in the same area 
with full thickness loss, 1.5 x 1.5 cm and 2 cm from 360° undermined 
and partially covered by a non-vital area. There were high levels of 
exudate.

A multi-professional evaluation was carried out and a home 
treatment plan was planned in line with the patient's will,. The 
community nursing team, together with network wound care 
specialists, established a treatment plan using advanced dressings of 
different technologies according to the TIME-WBP evaluation, with a 
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frequency of three times per week.
After 20 days of treatment, the wound was 

considered hard to heal due to its increase in surface 
and absolute depth, despite different types of 
treatment and multidisciplinary reassessment.

The new plan included treatment with negative 
pressure wound therapy with controlled saline 
instillation (NPWTi) to clean the wound bed and 
stimulate tissue repair. Treatment was possible 
after definition of the clinical pathway, selection of 
a caregiver, training, and coaching by the wound 
care nurse specialist on how to manage  NPWTi. 
Application of NPWTi resulted in a higher rate of 
granulation tissue reconstruction (43%, p<0.05)  
than treatment with standard NPWT. Normal saline 
solution was instilled with a 5-minute exposure, 
followed by 2 hour negative pressure wound therapy 
at -125 mmHg.3

Most of the wound debridement was performed 
after the first week of NPWTi application. Granulation 
tissue was observed after two weeks. After 21 days of 
NPWTi, treatment was switched to advanced dressings 
and silver hydrofiber dressings in combination with 
polyurethane dressings applied with a 2-weekly 
change for the first 20 days. Subsequently, treatment 
with advanced drugs continued according to TIME-
WBP-BWAT massessment and clinical pathway. 

Discussion and conclusion
This case report highlights how the right path of 

clinical management of a chronic wound found its 
right destination in the home context4. Therefore, 
promoting an organizational model, clinical and 
relational skills, and new technologies for the 
treatment of chronic skin lesions is really possible5. 

It is clear that the basic requirement must be an 
organizational model with defined skills and the 
availability of new technologies that can be used 
directly at home.

This case report shows how, with the patient’s 
wishes and the additional skills of the caregiver, it 
was possible to achieve such a complex treatment at 
home.

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.

Figure 1: Wound baseline

Figure 2: Wound at twenty days

Figure 3: Wound at forty days
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Negative Pressure Wound Therapy

Introduction
Negative Pressure Wound Therapy (NPWT) has ancient origins.
The historical summary of the NPWT use to improve wound care 

is briefly outlined below in Table n.1 and its effects on the wound bed 
in Figure n.1. 

The use of NPWT has been constantly increasing due to the 
improvement of surgical techniques, the growth of technological 
potential, and the increased knowledge of the mechanisms of action 
induced by the mechanical forces of macro- and micro-deformation.

Negative Pressure Wound Therapy in the clinical practice
Currently, there are many areas in which wound care professionals 

use NPWT to manage wounds whose complexity is linked to factors 
that often cannot be managed.

Exudate, size, rooting and other elements are the reasons for 
choosing a tool that has now become affordable for everyone.

Technological evolution has allowed the introduction on the 
market of ever smaller, stationary and disposable devices, available 
in advanced care centres as well as at the patient's own home. We 
can consider this element as the real breakthrough that has made 
the difference in NPWT treatment. However, this breakthrough was 
achieved thanks to the steps taken by the clinical practice combined 
with research. We need just to think about how much the application 
times have evolved, and the evaluation of the effects on the tissues  
has reduced the need for extremely lengthy treatments, favouring 

NPWT History

•  Primitive\Ancient Civilized people
•  Romane empire
•  Abu All Ibn Sina author of early medical encyclopedia
•  Cupping Technique mentioned in 1580-1588
•  End of 18th Century “Suction Syringe” developed
•  Also in 18th Rubber Ball used to produce negative pressure
•  1933 Scientist attempted to get invention certificate for negative pressure chamber
•  1969 Finally got approved as a medical device

•  1986 Kremlin Papers

•  1989 (1984) Chariter and Jeter develop a new technique with gauze
•  1997 Argenta and Morykwas published: "Vacuum-assisted closure: a new method for wound control 
and treatment: clinical experience"

Tab.n.1 NPWT historical references

Cultural Article
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Biological effects

Macrodeformation
Microdeformation

Mechanical stress

Microvascular blood 
flow

Angiogenesis

Granulation tissue 
formation

Pressure 
transduction

Fluid removal

Debris removal

Fig.n.1 NPWT mechanisms of action

the choice towards reconstructive surgical treatments 
that are aimed at a more rapid resolution of tissue 
damage. The choice of dressing materials, foam or 
gauze, and its use in instillation form have favoured 
better control of tissue growth, cellular and microbial 
loads. The availability of disposable systems has 
become an important resource in the management 
of surgical wounds at risk of complication, and an 
equally important resource in the management of 
lower limb ulcers with exudate that is difficult to 
control (see Tab. 3). These management methods 
have in fact changed clinicians' choices and in 
particular the patient's quality of life.

Negative Pressure Therapy in the Guidelines
As NPWT technologies evolved and clinical 

applications has grown, the scientific community 
has increased its work to produce new and solid 
evidences to convey into clinical practice guidelines.

NPWT has showed to be effective NPWT is in 
reconstructive surgery, abdominal surgery in the 
presence of hypertension, dehiscence surgery, 
orthopaedic trauma surgery, cardiology, and the 
management of chronic wounds.

In  table 2 are reported some good clinical practice 
recommendations to follow when using NPWT
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Tab.n.2 Examples of good practice recommendations to follow when using NPWT

NPWT in Plastic and Reconstructive Surgery enhances the quality of tissue, as well as facilitating stabilisa-
tion of the tissue1.
The combined regular cleansing and application of NPWTi-d are likely of greatest benefit in critically col-
onised or infected wounds2.

Dressing selection for NPWTi‐d therapy is dependent on wound characteristics of size, depth, tunnelling and 
underminin2.
NPWTi‐d does not replace debridement of the acutely infected, chronically infected or contaminated wound, 
and appropriate antibiotic therapy3

Some important outcomes for NPWT are: reduction of exudate from the open abdomen, early fascial clo-
sure, shorter length of hospital stay, lower mortality, lower rate of secondary procedures to reconstruct the 
abdominal wall and improvement in patients’ quality of life4.
Open fracture-induced soft tissue wounds and the closure of the dermatofasciotomy wound were the first re-
ported indications for NPWT5

All complicated wounds, especially those larger than 50 cm2, with proven or high risk of infection, with soft 
tissue defect and exposed neuro-vascular elements, bony structures (including fractures and osteotomies) 
and osteosynthesis, after hemostasis, surgical treatment and debridement wounds 6

 Legend: NPWTi‐d - Negative pressure wound therapy with instillation and dwell time

Conclusions

NPWT will certainly continue to be an undisputed 
therapeutic choice. The future will certainly hold 
surprises in terms of technology, supply and demand, 
Healthcare professional have the responsability to 
maintain their knowledge well updated to deliver 
the best care for patients needing to recover from 
wounds as soon as possible, reducing the rate of 
potential complications.

© The Author(s), under esclusive licence to infermieristica 
Editore Limited 2023.
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FOTOBIOMODULAZIONE
CON LUCE BLU
IL COLORE 
DELLA SCIENZA 
CHE RIGENERA

EmoLED è un dispositivo medico che utilizza LED Blu per attivare la 

Fotobiomodulazione, una terapia innovativa per stimolare ed accelerare il 

processo di guarigione di ferite difficili ed ulcere cutanee.

Agisce direttamente, senza mediatori, sull’infiammazione 

ed il rimodellamento del tessuto cutaneo.

TRATTAMENTO EFFICACE, RAPIDO E SICURO.

www.emoled.com


