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KS1.1

CAN WE SEE THE COVID-19 IMPACT ON HEALTHCARE
SERVICES FROM A POSITIVE PERSPECTIVE?
Andrea Pokorná1 2
1 Masaryk University, Department of Nursing and Midwifery, Brno, Czech Republic
2 Masaryk University, Institute of Biostatistics and Analyses, Brno, Czech Republic

Introduction: The COVID-19 pandemic affected many people professionally and personally, but healthcare professionals are
still trying to find the positive side of the situation. We are aware of the impact that the COVID-19 pandemic has had, is having,
and will undoubtedly continue to have for many years to come, and we do not want to downplay and disparage them in any
way. We also know that it's not easy to understand the lessons we have learned from the pandemic – but there is a need to see
it from a different perspective based on the situation in the Czech Republic – which may have been similar to other European
countries. The main challenges and opportunities to benefit and learn something due to the impact of COVID-19 will be
mentioned during the presentation.
Methods: The quantitative questionnaire online survey focuses on healthcare workers' views of the COVID-19 pandemic and
its influence.
Results: In total, 122 (1st round finished and data collection continues) filled out the questionnaire and were enrolled in the
analysis. Overall, 91% was female, the vast majority were general nurses (58%), mainly with an academic degree (60%) and from
acute care setting (44% (of which 21% from ICU). The mean age of respondents was 43years. The main advantages during the
pandemic mentioned by respondents were mutual team cohesion (70%), financial compensation (61%), the solidarity of the
general public (54%), the higher social prestige of the profession (53%), the ability to mobilise own forces (53%). The main
disadvantages reported during the pandemic were as follow lack of personal protective equipment (55%), inability to regenerate
and recover (32%), deterioration of relations between colleagues in the workplace (25%) and lower employer concern for the
needs of carers 14%. The main advantages reported "after" the pandemic was the opportunity to spend time with family (51 %),
enough personal protective equipment (48%) and the higher social prestige of the profession (28%). The main disadvantages
reported "after" the pandemic was the inability to regenerate and recover (26%), lower financial remuneration (20%), lower
employer concern for the needs of carers (19%).
Conclusions: The COVID-19 pandemic has hit the healthcare system globally. We have experienced that we are not prepared
for large-scale infectious pandemics and do not have appropriate strategies to protect public health. Although this is a significant
impact on perceptions of safety and quality of care, and perceptions of the pandemic tend to be negative, health professionals
are better able to define the positives than the negatives of the impact of the pandemic. The potential opportunities of this
challenge need to be seen. The need and role of health professionals have been highlighted. The capacity and efficiency of care
providers and the shortage of health professionals are again being discussed.

KS1.2

INNOVATION THROUGH EXPERIENCE: A NOVEL APPROACH
TOWARDS PRESSURE ULCER PREVENTION AND
MANAGEMENT
Natalie McEvoy1
1 Royal College of Surgeons in Ireland, University of Medicine and Health Sciences, School of Nursing and Midwifery, Dublin, Ireland

The problem: The COVID-19 pandemic has presented unique challenges to Health Care Workers. There has been a significant
increase in workload for healthcare staff in providing daily frontline care to patients during the current COVID-19 emergency.
This care necessitates frontline staff wearing Personal Protective Equipment (PPE). Facial Pressure Injuries (FPIs) are a significant
problem resulting from wearing protective facemasks. In the context of Intensive Care, many patients are placed in the prone
position which is strategy used to treat acute respiratory distress syndrome (ARDS) and has been applied extensively in the
management of COVID-19 pneumonia. However, while the benefits of prone positioning far outweigh the risks, placing patients
with ARDS in prone position may put them at risk of other complications, including PUs of the skin and soft tissues.
The solution: In this key session, results from a clinical audit to determine the impact of a specially designed care bundle on
the development of facial pressure injuries among front line health care workers wearing PPE during the COVID-19 pandemic
will be presented. Results of a pre and post intervention clinical audit conducted in a COVID-19 ICU on the incidence of PUs
among individuals undergoing prone positioning will also be discussed.
Key strategies: In terms of pressure ulcer prevention and management strategies for patients, health care staff had to rethink
their practices and be innovative in their prevention and management methods. Visual skin assessment is one area of practice
that has changed significantly as a result of PPE. Many patients with COVID-19 continue to be admitted to acute hospitals and
ICUs. For this reason, key strategies for the prevention and management of PUs that were developed must be continued in an
effort to reduce the incidence of this problem. Examples of novel methods to assess for the development of PUs will be presented
in this key session. The importance of maintaining competence in these strategies will also be discussed.

KS2.2

HEALTH ECONOMIC IMPACT OF PRESSURE ULCERS ON THE
UK'S NATIONAL HEALTH SERVICE
Julian Guest1
1 Catalyst Consultants, Poole, Dorset, United Kingdom

Introduction: The 2012/2013 burden of wounds study estimated that the UK’s National Health Service (NHS) managed 153,000
patients with a pressure ulcer at a cost of £531 million. This study evaluated how the health economic impact of pressure ulcers
on the NHS had changed between 2012/2013 and 2017/2018.
Methods: This was a retrospective cohort analysis of the electronic records of patients from The Health Improvement Network
(THIN) database who had a wound in 2017/2018. The study quantified patients’ characteristics, wound-related health outcomes,
healthcare resource use and total NHS cost of patient management.
Results: There were an estimated 202,000 patients with a pressure ulcer managed by the NHS in 2017/2018, of which 60%
healed in the study year. Annual levels of resource use attributable to wound management included 5.79 million
district/community nurse visits, 3.84 million healthcare assistant visits and 1.13 million practice nurse visits. The annual NHS
cost of pressure ulcer management was estimated to be £572 million, of which 16% and 84% were associated with managing
healed and unhealed wounds, respectively. Ninety-two per cent of the total annual NHS cost was incurred in the community.
Conclusions: The annual prevalence of pressure ulcers increased by 31% between 2012/2013 and 2017/2018. Healing rates
increased faster than the annual number of pressure ulcers, hence patient management costs increased by only 2% in real terms.
References:
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NATIONAL PATIENT SAFETY PROGRAM IN SWEDEN
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Introduction: In 2008, the Swedish Association of Local Authorities and Regions (SALAR) launched a national patient safety
initiative, inspired by 5 Million Lives Campaign in USA. Preventing pressure ulcers (PUs) has since then been a national priority,
and nation-wide prevalence studies have been conducted annually since 2011. National goals for PU decrease are set, public
reporting and benchmarking are available, and evidence-based guidelines are spread strategical nationally for free. From 2011
to 2015, the government launched a performance-based compensation model to inspire hospitals to participate in the nation's
patient safety work. This presentation will go through some of the results over the past 10 years and highlight some successful
factors for improvement.
Methods: The results are based on annually national point prevalence measurements following the EPUAP protocol [1, 2]. In
total, more than 130 000 patients have participated in the prevalence surveys between 2011-2020. Individually and focus group
interviews were undertaken to explore successful factors to prevent PUs in hospital settings. In total did 39 persons (managers,
physicians, registered nurses, enrolled nurses with different kind of responsibilities) participate in the study [3]. Retrospective
record review was performed using the Swedish version of the Global Trigger Tool (GTT) since 2012, as part of the Swedish safety
program. Data were collected between 2013 and 2016 from all 63 Swedish acute care hospitals [4].
Results: Within 10 years, the PU prevalence in Swedish Hospitals has decreased (16.6) percent to 11.4 percent) while preventive
measures have increased. Three main themes were identified from the interviews: creating a good organization, maintaining
persistent awareness, and realizing the benefits for patients. Prevalence of hospital acquired PUs category 2-4 detected by the
GTT was 1% compared with 4.5% in the annual national prevalence studies.
Conclusions: The studies demonstrates that the implementation of a national patient safety program has impacted the
nationwide PU prevalence and occurrence of prevention strategies. The fact that direct observational studies consistently show
higher rates of advert events than retrospective record review studies, reveal that not all adverse events are documented in the
patient record. Some factors at the hospital level have been important but the national initiative has certainly been crucial.
However, still, one in ten patients in Swedish hospitals are affected with a PU. Further improvements can be made.
References:
1. Vanderwee K, Clark M, Dealey C, Gunningberg L, Defloor T. Pressure ulcer prevalence in Europe: a pilot study. J Eval Clin Pract. 2007 Apr;13(2):227-35.
2. Gunningberg L, Hommel A, Bååth C, Idvall E. The first national pressure ulcer prevalence survey in county council and municipality settings in Sweden. J
Eval Clin Pract. 2013 Oct;19(5):862-7
3. Hommel A, Gunningberg L, Idvall E, Bååth C. Successful factors to prevent pressure ulcers - an interview study. J Clin Nurs. 2017 Jan;26(1-2):182-189.
4. Gunningberg L, Sving E, Hommel A, Ålenius C, Wiger P, Bååth C. Tracking pressure injuries as adverse events: National use of the Global Trigger Tool over a
4-year period. J Eval Clin Pract. 2019 Feb;25(1):21-27.
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PILOT STUDY OF ADVERSE EVENT REPORTING SYSTEM IN
SELECTED HOME CARE AGENCIES IN THE CZECH REPUBLIC
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Introduction: The prevalence of pressure ulcers in patients living at home is not well-defined (1,2). To quantify the extent of
this issue, the three-year project was implemented, with four pilot data collections.
Methods: Empirical data were collected based on the data from the local Home Care Agencies (HCA) documentation and
reported to the Central adverse event reporting system via special form. Pressure ulcers (PUs) were one of the monitored adverse
events, including (i) PUs formatted during the direct care of HCA (ii) during indirect care of HCA (iii) during acute care
hospitalization (iv) during long term care hospitalization before the patient was being placed to the HCA. The data were collected
in the four periods (07–09/2017; 03–05/2018; 09–11/2018; 08–10/2019).
Results: The different number of HCA was involved in the project. For the first period (7 HCA), for the second period (13 HCA),
for the third one (9 HCA), and the last one 15 HCA. The number of patients varied, corresponding to the number of HCAs involved.
The total number of patients was 5034 in 2019. A relatively low proportion of patients developed PUs within direct HCA care
(3.8 per 1000 patients). A higher percentage of PUs is reported as formatted in the home setting before starting HCA care (10.7
per 1000 patients) and after hospitalization in long-term care (16.1 per 1000 patients). Most of the monitored patients had only
one pressure ulcer (75%). Still, in patients with PUs that were identifying during the direct care of HCA, there is a higher proportion
of patients with more PUs (63%) compared to patients with PUs identified by the lay carers (21%).
Conclusions: The pilot project focusing on PUs monitoring in the HCA has proven that the PUs are a common and significant
complication for the patients and carers. The project outcomes contributed to the standardization of the process of monitoring
to improve the quality of care.
References:
1 Asimus M, Li P. Pressure ulcers in home care settings: is it overlooked? Wound Practice and Research. 2011,19(2):88-97
2 Kačalová K, Žiaková K. Documentation of the treatment of pressure ulcers in home care agencies and welfare institutions in the Slovak Republic. Kontakt.
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A WALK THROUGH THE AETIOLOGY CHAPTER OF THE 2019
GUIDELINES
Amit Gefen1
1 Tel Aviv University, Faculty of Engineering, Department of Biomedical Engineering, Tel Aviv, Israel

In 2019, the third and updated edition of the Clinical Practice Guideline on Prevention and Treatment of Pressure Ulcers/Injuries
(PUs/PIs) has been published. This talk will summarise the latest understanding of the aetiology of PUs/PIs with a specific focus
on the effects of sustained soft tissue deformations on cell and tissue viability. Sustained deformations of soft tissues cause
initial, deformation-inflicted cell death and tissue damage that ultimately may result in the formation of PUs/PIs. High tissue
deformations (or mechanical stress concentrations in tissues) result in cell damage on a microscopic level within just a few
minutes, although it may take hours of sustained loading for the tissue damage to become clinically visible. Superficial skin
damage appears to be primarily caused by excessive shear strain/stress acting on the skin, whereas deeper PUs/PIs
predominantly result from high pressures in combination with shear at the body surface over bony prominences, or under stiff
medical devices. Therefore, primary PU/PI prevention should target minimising the exposure to sustained cell and tissue
deformations, by either reducing the peak strain/stress values in the susceptible soft tissues, or by decreasing the (continuous)
exposure time.

KS4.2

SKIN AGEING AND ITS ROLE IN PRESSURE ULCER AETIOLOGY
Jan Kottner1
1 Charité-Universitätsmedizin Berlin, Berlin, Germany

The skin is often considered as the largest organ of the human body and it fulfils a variety of functions. Skin ageing is associated
with functional and structural changes and a decreased functional capacity. For example, the skin surface becomes rougher
and drier, the epidermis thinner, and the dermo-epidermal adhesion weaker. In combination with prolonged mechanical loading,
this may increase the susceptibility to pressure ulceration. Therefore, skin ageing may be regarded as an indirect pressure ulcer
risk factor. However, the effects of skin ageing are skin area specific and there is substantial biological variability that has to be
taken into account when planning pressure ulcer prevention.
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CLINICAL IMPLEMENTATION OF CONTEMPORARY
AETIOLOGICAL RESEARCH FINDINGS
Susanne Coleman1
1 University of Leeds, Clinical Trials Research Unit, Leeds, United Kingdom

Introduction: Risk assessment remains a key component of pressure ulcer (PU) prevention and a central preventative feature
of the 2019 international guidelines (1). Drawing on the risk assessment work stream of the NIHR PURPOSE Programme (Pressure
Ulcer Programme of Research), I will show how increasing evidence was identified and appraised to facilitate consideration of
the most important risk factors in clinical practice. I will go on to describe how this evidence was applied to develop a new risk
assessment tool, PURPOSE-T, for use in clinical practice (2).
Methods: The risk assessment work stream of the PURPOSE Programme incorporated 5 phases:
1. Systematic review
2. Consensus study
3. Conceptual framework development
4. Design and pre-testing
5. Clinical evaluation
Results: Phases 1-3 facilitated agreement of the risk factors/assessment items most important for consideration in PU risk
assessment (including immobility/activity, pressure ulcer and skin status, perfusion, diabetes, skin, moisture, sensory perception,
nutrition and pain). Building on this work Phases 4-5 shows how this evidence was translated into an evidenced-based risk
assessment tool, PURPOSE-T.
Conclusions: By integrating existing knowledge from epidemiological, physiological and biomechanical evidence, a theoretical
causal pathway and new conceptual framework are proposed to underpin risk assessment practice.
This presentation presents independent research funded by the National Institute for Health Research (NIHR) under its
Programme Grants for Applied Research Programme (RP-PG-0407-10056). The views expressed in this publication are those of
the author(s) and not necessarily those of the NHS, the NIHR or the Department of Health.
References:
International guideline 2019, EPUAP/NPUAP/PPPIA
PURPOSE NIHR Monograph, Nixon 2015
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RE-IMAGINING POSTGRADUATE EDUCATION PROVISION:
LESSONS FROM THE COVID 19 PANDEMIC
Zena Moore1
1 Royal College of Surgeons in Ireland, Dublin, Ireland

Introduction: The WHO outline that providing education to all health care providers creates a foundation of values upon which
to develop a positive safety culture and that having an adequate and well-trained primary care health workforce is essential for
providing safe, high-quality care all of which have the potential to further improve patient outcomes1. The School of Nursing &
Midwifery, RCSI, University of Medicine and Health Sciences is exclusively a postgraduate school and is the largest provider of
post graduate education to nurses and midwives in Ireland. With the onset of COVID 19 in early 2020, our primary concern was
to provide a truly interactive, and accessible learning experience for our students, who were all front-line health care staff. To
meet this need, we rapidly combined both synchronised and asynchronised modalities, enabling students to access the
educational material, while facilitating discussion, collaboration, and real time assessment and feedback. Our students fully
embraced the new hybrid educational model and are exemplars of the values for nursing and midwifery – Care, Compassion
and Commitment2. This presentation will address the following:
•
•
•
•

Why is education important in healthcare?
What difference does education make?
The need for education in a pandemic.
The experience of the RCSI University of Medicine and Health Sciences, School of Nursing & Midwifery.

References:
1) World Health Organisation (2016) Education and Training available from: https://apps.who.int/iris/rest/bitstreams/1070133/retrieve
2) DoH Ireland (2016) Values for Nurses and Midwives in Ireland available from: https://www.nmbi.ie/NMBI/media/NMBI/Position-Paper-Values-for-Nursesand-Midwives-June-2016.pdf
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IMPLEMENTATION OF AN E-LEARNING AND BLENDED
LEARNING UNIT FACING CORONAVIRUS PANDEMIC
RESTRICTIONS FOR BACHELOR IN NURSING STUDENTS
Paul Bobbink1
1 HES-SO, University of Applied Sciences and Arts Western Switzerland, Geneva School of Health Sciences, Geneva, Switzerland

Introduction: The coronavirus pandemic has caused major disruption of systems worldwide, including education. Advice for
strict, widespread social distancing has catalysed the transformation of course delivery into online designs. During spring 2021,
following political decisions, the University of Applied Sciences and Arts mandated online teaching with an exception for
practical tasks where face-to-face teaching is meaningful to promote students’ skills. To overcome these restrictive conditions,
we developed and implemented an online learning unit and a three-step blended learning unit combining an e-learning and
small group face-to-face workshops.
Aim: The aim of this presentation is to outline two pedagogical scenarios (online and three step blended learning) and to show
the overall feedback of students following the three-step blended-learning unit.
Methods: We developed and implemented:
a) an e-learning on skin tears for the first year of bachelor’s in nursing students based on a literature review and using a software
for creating interactive courses* to allow interactivity during the learning process. A quiz based on the Skin Tears Knowledge
Assessment Instrument was used to conclude the unit.
b) a three-step blended learning unit on leg ulcers and compression therapy combining an e-learning based on evidence-based
practices and two workshops combining research articles, specific wound care material and small groups. A survey concluded
this unit to monitor student feedback.
Results: These new scenarios were successfully implemented in our Bachelor curriculum. Regarding a) the online unit on Skin
tears, it was the opportunity to promote learning through a gamification quiz. Regarding b) the blended learning design,
students highlighted the benefits of following a structured learning program and studying in small groups. Workshops with
clinical nurse specialists and adapted wound care material such as high-fidelity wounds were also described as being essential.
Conclusions: The coronavirus pandemic provided a unique opportunity to develop online learning and blended learning
scenarios. The three-step blended learning design with small group workshops was well appreciated by students. Their overall
positive feedback will guide further development of blended learning in our university.
* Articulate Storyline
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BIOENGINEERING APPROACHES TO CHARACTERISE SKIN
HEALTH FOLLOWING DEVICE USAGE
Dan Bader1
1 University of Southampton, School of Health Sciences, Southampton, United Kingdom

Introduction: Prolonged use of functional medical devices can lead to skin damage in the form of pressure ulcers. This has
resulted in various studies designed to objectively assess the effects of these devices following usage. They have involved both
laboratory-based tests using able-bodied participants, computational modelling to predict interface conditions and clinical
studies. A sample of these approaches will be presented with a focus on evaluating the designs of respiratory face masks
commonly used in ICUs, as well as PPE used by healthcare workers in managing patients with COVID-19.
Methods: The experimental studies have used an array of bioengineering tools [1], resulting in a distinct output parameters.
The sensitivity of these parameters was assessed in a study involving mechanical and chemical insults to the forearm skin of a
healthy cohort [2]. In a separate study the effects of strap tensions on the interface conditions of face masks were evaluated
using measurements of interface pressures, microclimate and skin response, in the form of inflammatory biomarkers [3]. A
modelling approach involving a novel registration protocol examined the goodness of fit of three size of respiratory masks when
assessed with 40 face shapes of different ages and gender [4]. A questionnaire collected information from a large cohort of users
of PPE, with particular focus on the type and location of skin damage to the head and face [5].
Results: There was an increase in selected biophysical parameters, such as TEWL, when skin was compromised by both
mechanical and chemical insults. However, a considerably variability in skin response was revealed across the cohort.
Experimental data indicated an increase in interface pressures when the straps on the respiratory masks were tightened,
associated with an up-regulation of inflammatory biomarkers. The modelling approach highlighted that many combinations of
mask designs and face shapes resulted in either excessive compression of skin tissues or gapping between mask and face. The
questionnaire revealed various forms of damage at critical skin locations, such as the nasal bridge, which were exacerbated with
increased wearing periods of the PPE devices.
Conclusions: Medical device designs should be assessed using a combination of objective parameters derived from
bioengineering tools. Findings from diverse studies have confirmed that existing designs of respiratory masks and PPE are not
adequate to prevent skin damage in both patients and healthcare professionals. Accordingly, improved designs are required to
accommodate variability in both face shapes and tolerance to prolonged mechanical loading.
References:
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PRESSURE ULCERS: A KEY PATIENT SAFETY ISSUE AMONG
CHILDREN AND YOUNGER PATIENTS
Serena Crucianelli1, Guido Ciprandi1, Mario Zama1
1 Bambino Gesù Children's Hospital, Plastic and maxillofacial Surgery, Roma, Italy

Introduction: Hyper technological settings as Intensive care units improved the survival of their patients even through
monitoring-lines, infusion lines, drains and other medical devices. While the awareness of Pu related to supporting surfaces is
more established and consolidated among operators, device-related Pressure ulcer (DRPUs) risk is still unknown or extremely
undervalued. Pediatric patients are more prone developing pressure injuries and in some cases this risk is boosted by
comorbidities as anatomical anomalies, pathologies that imply reduced mobilization and skin inspections possibilities or health
conditions leading to skin hypoperfusion.
Methods: Since 2018, patients of intensive care units and those affected by pathologies requiring many devices were selected
to undergo a strict prevention protocol aimed at abolishing PU- outbreak due both to supporting surfaces and devices. The
skin-care team is counselled at admission and provides specifical and patients tailored PU- prevention programme. Tips about
the Supporting surfaces selection, together with each device protection is discussed with the referring nurses. Specialists of the
institutional Skin care team practically show the preventing solutions: stuffing lines, wires, drains, underpadding facial and nasal
C-pap masks. The use of different approaches as using fluidized supports, foams, hydrocolloids or indirect fixation, rotational
protocols is discussed and tailored on patient’s features and necessities. After the first application, nurses had to carry on the
prevention protocol themselves and Skin care Team supervised its application once a week. We compared the institutional PUdevice related incidence after the adoption of the new approach to the DRPUs incidence of previous years when no patientcentered prevention protocol was performed.
Results: In 4 years, the institutional incidence of DRPUs in ICU settings passed from 72%, with mean grading of III or unstageable,
to the 34%,with mean grading I, II at the end of 2019. In 2020 the incidence raised to 46% and then decreased to 37% in the
first 6 months of 2021. Just the mean of PU grading at onset, I, II stage, according to EPUAP preserved its amelioration both in
2020 and 2021.
Conclusions: The tailored preventing protocol, practically demonstrated and taught by expert consultants, significantly reduced
the incidence of DRPUs. Due to covid emergency outbreak, the preventing protocol lost part of its effectiveness because of the
increased workload of each healthcare workers and the reduced possibilities of visiting different units. This fact reflects how the
effectiveness of the preventing protocol requires the whole attention of referring nurses and the supervision of specialists up
to a complete learning curves acquisition.
References:
1) Manning E. Gagnon M. The complex patient: A concept clarification Nurs & Science 2017, 19(1): 13-21
2) Freundlich K. Pressure Injuries in Medically Complex Children: A Review. Nathan P, ed. Children. 2017;4(4):25.
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of Pressure Ulcer Management. Springer, London
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KS6.3

DEVICE-RELATED PRESSURE ULCERS
Amit Gefen1
1 Tel Aviv University, Faculty of Engineering, Department of Biomedical Engineering, Tel Aviv, Israel

This talk will provide an introduction to the aetiology of medical device-related pressure ulcers (MDRPUs), will describe the
vicious cycle that leads to these injuries and will highlight bioengineering methodologies and findings that connect the aetiology
to the clinical practice of preventing MDRPUs. Specifically, the vicious cycle of MDRPUs is triggered by the sustained tissue
deformations induced by a skin-contacting medical device. The primary, deformation-inflicted cell damage leads to a secondary
inflammatory-oedema-related damage and then to tertiary ischaemic damage. Each of these three damage factors contributes
to the cumulative cell death and tissue damage under and near the applied medical device. The damage therefore develops in
an escalated manner, as a result of the added contributions of the above three factors. This phenomenon will examplified in the
talk through common clinical scenarios, to demonstrate that understanding the aetiology of MDRPUs consistently targets and
focuses effective clinical interventions.
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QUALITY OF LIFE IN PATIENTS WITH NON-HEALING WOUNDS
Lenka Krupová1 2
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Introduction: Non-healing wounds have an indisputable impact on the patient's quality of life (QoL). Our previous research
has shown that quality of life varies according to pain, wound size, and wound condition. All areas (assessed by Wound-QoL)
are affected - body, psyche, and everyday life. The most significant impact is in the psychological domain. This study aims to
present opinions and patient´s experiences with non-healing wounds. The study was aiming at adult patients of different sex,
age, type of non-healing wound treated in the inpatient or outpatient part of the Dermatology department.
Method: Qualitative descriptive approach with the usage of video interviews based on three case studies of patients with nonhealing wounds – particularly pressure ulcers.
Results: Factors associated with a non-healing wound have generally hurt the daily life, physical, and psychosocial functioning
and well-being of the patient. Feelings of frustration, helplessness, and guilt have been declaring in patients. Patient hopes for
recovery are a huge challenge for healthcare professionals.
Conclusions: Long-term wound healing has a significant negative impact on patients. The main determinant is not the type of
the wound, but other life circumstances and overall patient status. The consequences of the wound healing process for the
patient family are also considered to be significant by the patients. Comprehensive care for patients with a non-healing wound
must also include psychosocial care and "care for lay carers."
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COMMUNITY BASED PRESSURE ULCER PREVENTION: THE
PATIENTS PERSPECTIVE
Lisa Ledger1
1 University of Derby, United Kingdom

Introduction: Pressure Ulcer (PU) prevention is a key priority within health and social care settings, with risk assessment and
preventative care planning central to prevention. Patient involvement in care and decision-making has become an increasing
focus in recent years, with the governmental shift to personalisation (NHS England, 2020). This is particularly the case in
community settings where increasingly patients are responsible for carrying out PU prevention advice. However, little is known
about the involvement of the patient in the PU risk assessment and decision-making process, particularly in community settings.
It is important to understand further patient involvement and the potential effect this may have on subsequent adherence to
prevention strategies and much of the research to date has largely focused on the professional view rather than the patient
own perspective (Ledger et al, 2020).The focus of this PhD research project was to investigate patient perceptions and
understanding of PU risk and potential factors affecting adherence to advice.
Methods: An explorative, qualitative research design was chosen to focus on the patient perspective and understanding of PU
risk. An overall pragmatist approach was used to collect a range of data, including observations of interactions between district
nurse and patient, follow up interviews with patients themselves and analysis of the pressure ulcer leaflet, all data was analyzed
using Thematic Analysis. Purposeful sampling was used to obtain a mix of patients from different age, gender and ethnic groups,
living in Birmingham community who were identified and known to the District Nursing Service as ‘at risk’ of PU with a total of
15 patients recruited to the study.
Results: There were 4 key overarching themes to emerge from the study: Patient knowledge and understanding of risk, Patient
related factors, The Nursing Encounter and Nursing Approach. These themes will be discussed more fully in the presentation
session.
Conclusion: This study provides useful insights from a patient perspective around patient understanding of risk and the
importance of involvement in decision-making and adherence related factors, which have important implications for healthcare
professionals in this sphere of practice.
References:
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THE MOTIVATION, NEED, OPPORTUNITIES AND EXISTING
SCIENCE TOWARDS DEVELOPMENT OF TESTING STANDARDS
FOR PROPHYLACTIC DRESSINGS BY THE PDSI TASK FORCE
Amit Gefen1
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The EPUAP and the NPIAP have established an international task force, the Prophylactic Dressing Standard Imitative (PDSI) Task
Force, to develop voluntary performance standards for prophylactic dressings. No known standards exist anywhere in the world
for prophylactic dressings despite their widespread and growing use. The mission statement of the PDSI Task Force is therefore
to develop and standardise laboratory test methods for assessing the performances and efficacy of prophylactic dressings. Only
prophylactic uses of dressings are being considered by the PDSI Task Force (as opposed to wound dressings for treatment
applications). Multiple manufactures produce prophylactic dressings, but no ‘rulers’ exist for comparisons of dressing
technologies or products. Performance claims and product characterisations are currently based on inconsistent metrics.
Standards are established industry ‘rulers’ and serve different stakeholders in multiple ways: Industry, by providing benchmarks
for development purposes or instructions for use; reimbursement policy-makers, to qualify products for use with patients with
specific needs; and regulatory bodies, to ensure patient safety and efficacy. The outcomes of the work of the PDSI Task Force
will benefit clinicians, by facilitating effective communication and product comparisons to match clinical needs; manufacturers,
by establishing common metrics for performance benchmarking; and potential 3rd-party payers, by providing rationale for
product reimbursement for specific patients or patient populations. The activities of the PDSI Task Force over the next three
years will comprise the establishment of a scope of work; drafting initial documents (such as terminology and test methods and
protocols), validating the chosen test methods; gaining consensus on initial documents and ultimately, establishing a dedicated
international standards organisation (ISO) committee for formalising the test standards.

KS9.2

THE PROCESS OF DEVELOPING ACCREDITED, GLOBALLY
ACCEPTED TESTING STANDARDS IN THE WOUND
PREVENTION AND CARE ARENA
David Brienza1
1 University of Pittsburgh, Department of Rehabilitation Science and Technology, PIttsburgh, United States

Introduction: Performance standards for products intended to prevent wounds addresses an important need. Standards
generate critical information to guide effective clinical product selection and practice. They serve other stakeholders in multiple
ways including industry by providing benchmarks for development purposes and reimbursement policy makers to qualify
products for use with patients with specific needs. A standard is a documented agreement containing technical specifications
or other precise criteria to be used consistently as rules, guidelines, or definitions of characteristics, to ensure that materials,
products, processes, and services are fit for their purpose. The International Organization of Standardization (ISO) describes
standards as “distilled wisdom of people with expertise in their subject matter and who know the needs of the organizations
they represent – people such as manufacturers, sellers, buyers, customers, trade associations, users or regulators.”
The standards considered here will establish voluntary test methods and requirements for wound dressings used to prevent
pressure injuries/ulcers. Similar standards already exist for support surfaces intended to prevent pressure injuries and for
wheelchair seat cushions.
Methods: The process starts with the establishment of need for the standard. The prophylactic use of dressings began about
10 years ago and has accelerated in recent years. However, despite what is now widespread and growing use, no known
standards exist anywhere in the world for this product class. The NPIAP and EPUAP recently established a task force with expert
representatives of all stakeholder groups drawn from the NPIAP and EPUAP networks. The task force is the Prophylactic Dressing
Standards Initiative (PDSI). A critical requirement of standards development is that there be a balance of influence among the
different stakeholder groups (e.g. Industry, clinicians, researchers, policy makers, etc.) so that the interests of one group does
not take priority over another’s. The large and diverse NPIAP and EPUAP networks provide an ideal source of participants for
the expert panel for this standards development initiative.
The process adopted by PDSI involves gaining consensus on scope, prioritizing specific elements of the scope and developing
drafts of highest priority standards. A critical element of the process undertaken by PDSI is validation. Validation ensures the
methods generate reproducible results capable of differentiating products with different performance characteristics. Important
characteristics may include mechanical performance, thermal performance, moisture transmission, adhesiveness, and durability.
Results: After standards are drafted, developed, and validated, the adoption process shifts to National and International
organizations that have been accredited to publish standards in this product area. The PDSI anticipated that ISO would be the
initially targeted accredited standards body with member countries mirroring the documents after international approval. Thus
far, the PDSI has accomplished constituting a group of stakeholders, gain consensus on scope, and has begun prioritizing
performance criteria.
Conclusions: Ultimately, the goals of the standards are to provide objective and comparable product information to allow
informed selection, improve product quality and safety, provides objective criteria for reimbursement and provision policy
government and private agencies that regulate or purchase products, improves communication between stakeholders, and
facilitate better outcomes for users.

KS10.1

CONTINUOUS PRESSURE MONITORING FOR PRESSURE ULCER
PREVENTION AND TREATMENT
Nicci Aylward-Wotton1, PROMISE Team2
1 Bodmin Community Hospital, Tissue Viability, Bodmin, United Kingdom
2 PROMISE Team, United Kingdom

Introduction: Pressure ulcers (PUs) are a significant concern to the NHS; approximately half a million people in the UK develop
at least one PU in any given year; each PU costs the health service between £1400 to >£8500 a year. Most of the care provided
for patients with PUs occurs in the community setting. Many PUs develop into chronic non-healing wounds, causing significant
discomfort and a reduction in life quality for individuals who are frequently highly dependent, with little social support. The
project aimed to reduce healing time, increase patient and practitioner knowledge, empower patients, and promote
individualised, patient-centered care in order to improve the patient's quality of life.
PROMISE implemented the use of mattress and chair sensors in patients’ homes across four community teams, continuously
measuring and visually identifying the areas of the body under sustained pressure.
Methods: PROMISE is a mixed method Quality Improvement (QI) project that uses quantitative data from a Data Collection Form
(DCF) and 360-degree interviews to learn about the perspectives of patients, caregivers, relatives, and practitioners. In addition
to an independent, external evaluation.

Results: PROMISE found that 57% (n = 60) of patients who had CPM healed; PU healing rates were influenced by the size,
chronicity, and category of the ulcer, as well as a low BMI; taking sedatives also appeared to have an impact on the ability to
heal (Catalyst 2020).
CPM was shown to have excellent patient and practitioner experiences (Cedar 2020). Patients, practitioners, and caregivers
reported a greater sense of patient and caregiver empowerment, a positive impact on patient and caregiver experience, as well
as promoting patient-centered care by increasing practitioners' understanding of patients' lives and facilitating improved
working arrangements among health care professionals.
Conclusions: The use of Continuous Pressure Monitoring (CPM) demonstrated the ability to equalize and share knowledge
between patients, carers and practitioners. CPM gave patients, carers and practitioners the opportunity to visualise their risk of
developing pressure ulcers and created the means to empower patients to make informed choices and manage their own care.
Qualitative interviews described the light bulb moment of understanding why a patient might get a pressure ulcer.
References:
1) Catalyst Consultants. Clinical effectiveness of PROMISE technology in managing pressure ulcers in the UK (data on file). 2020.
2) Cedar Health Technology Research Centre. PROMISE: Final Evaluation Report (Data on file). 2020.

KS10.2

MONITORING IN SMART SENSORS
Zena Moore1
1 Royal College of Surgeons in Ireland, Nursing & Midwifery, Ireland

Introduction: Early detection of impending pressure ulcer development is fundamental in the strive to reduce the impact of
this devastating condition on the individual, the health service and society as a whole. Reliance on visual skin assessment alone
is insufficient to detect changes that are occurring beneath the skin that are yet not visible to the naked eye. The early detection
of tissue damage is beneficial in two different ways. First, it enables early intervention when the damage is still microscopic and
reversible and, therefore, has the potential to prevent further aggravation of healthy surrounding tissue. This arises by avoiding
the causation of the problem and stopping the knock-on effect of inflammation, especially when the rapid pressure ulceration
pathway of deformation is in place. Second, when the slow ischaemic-reperfusion related mechanism is undergoing, cell death
can be avoided when the problem is identified before the cell reaches the “death threshold,” completely averting a pressure
ulcer. SEM is a biophysical marker and is a product of the leak of plasma after the inflammation process increases local vasculature
permeability. SEM increases after tissue damage; it changes the electrical capacitance of the tissues even when oedema is still
at microscopic levels and can be measured using surface electrical biocapacitance devices. This presentation will address the
following:
•
•
•
•

Why do we need to explore smart sensors in PU prevention?
Subepidermal moisture (SEM) measurement.
Current evidence around SEM measurement.
Impact of SEM measurement in clinical practice.

References:
1) Budri, AMV, Moore, Z, Patton, D, O'Connor, T, Nugent, L, Avsar, P. Sub-epidermal moisture measurement: an evidence-based approach to the assessment
for early evidence of pressure ulcer presence. Int Wound J. 2020; 1– 9. https://doi.org/10.1111/iwj.13437
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NUTRITION AND NUTRITIONIST IS INEVITABLE PART OF
PRESSURE ULCER PREVENTION AND TREATMENT
Lubos Sobotka1
1 Medical Faculty - Charles University and Faculty Hospital, 3rd Department of Medicine Metabolic Care & Gerontology, Hradec Kralove, Czech Republic

The presence and healing process of pressure ulcers are closely linked to nutritional status. Poor nutritional status is one of the
factors that increases the risk of pressure ulcers. The presence of pressure ulcers leads to an inflammatory reaction with
consequent loss of appetite, malnutrition, reduced physical activity; in general, these effects lead to the mobilization of the
body's supply of substrates, which are usually used for inflammatory defence against infection and also for an effective wound
healing process.
However, when the body's stores of metabolic substrates (bulging blocks) are depleted, pressure healing is reduced or
interrupted. The complex healing process (typical of pressure ulcers) leads to a reduction in the body's stores, which can be
depleted before the healing process is completed.
Insufficient nutritional status negatively affects wound healing, especially in this respect, insufficient muscle mass (LBM) or body
cell mass (BCM) is important. In Western countries, malnutrition is usually the result of ongoing subacute or chronic diseaserelated malnutrition.
Nutritional support has been shown to improve wound healing in malnourished patients. Nutritional support associated with
chronic inflammation, pain, and immobility does not prevent the loss of body cell mass (especially muscle tissue) and usually
leads to fat accumulation. Increased fat stores do not protect against the development of pressure ulcers or promote wound
healing. This type of malnutrition is known as sarcopenic obesity. The progression of sarcopenic obesity with chronic pressure
ulcers can be fatal.
Conclusions: Treatment strategies should combine the selection of appropriate nutrient substrates delivered in the right doses.
In addition, appropriate physical therapy must be an essential part of treatment, as the ultimate goal should be:
•
•
•

Increase the amount of muscle tissue (muscle mass) to improve physical activity.
To prevent unwanted accumulation of adipose tissue (especially in already obese individuals) and sarcopenic obesity
The nutritionist must be an indispensable part of the team responsible for the prevention and treatment of pressure
ulcers.

KS11.2

WHAT IS NEEDED TO IMPROVE NUTRITIONAL STATUS?
Kristine Nordkvelle1
1 Lovisenberg Diaconal Hospital, Oslo, Norway

Introduction: To improve nutritional status in our patients, it is vital that we know how much food is required to prevent
malnutrition and pressure ulcers. The investigation of underlying reasons to poor food intake should be an automatic action for
health professionals. This lecture will provide practical ideas to empower health professionals in the nutritional assessment of
patients.

KS11.3

INTRODUCING A NUTRITIONAL PROGRAMME INTO CLINICAL
PRACTICE
Emanuele Cereda1
1 Fondazione I.R.C.C.S., Policlinico San Matteo, Pavia, Italy

Malnutrition and pressure ulcers (PUs) are closely linked entities and literature on this relationship is substantial. Malnutrition is
a risk factor for PUs and PUs themselves are also responsible for a further deterioration of nutritional status due to increased
energy expenditures and loss of proteins and nutrients through the skin. NPUAP-EPUAP-PPPIA guidelines, released in 2019,
recommend nutritional screening and assessment in all patients at risk of or presenting with PUs and nutritional support should
now be included in the multidimensional approach of all patients. Nutritional support has been associated with reduced
incidence of PUs in high-risk patients, while a positive energy and nitrogen balance is essential in wound healing. The provision
of extra protein and calories in these patients is an important strategy to cover estimated requirements also due to an impairment
in spontaneous food intake. Artificial nutrition must be considered as well.
Nonetheless, in recent years, additional evidence has been collected on the quality of nutritional support - and the provision of
specific nutrients involved in tissue repair - and its cost-effectiveness.

KS12.1

ROLE OF PLASTIC SURGEON IN SURGICAL TREATMENT OF
PRESSURE ULCERS
Alica Hokynkova1 2, Petr Sin1 2, Pavel Rotschein1 2 3, Lucie Nártová1 2 4, Pavel Brychta1 2
1
2
3
4

University Hospital Brno, Department of Burns and Plastic Surgery, Brno, Czech Republic
Masaryk University Brno, Faculty of Medicine, Brno, Czech Republic
University Hospital Brno, Clinic of Pediatric Surgery, Orthopedics and Traumatology, Brno, Czech Republic
University Hospital Brno, Department of Gynecology and Obstetrics, Brno, Czech Republic

Introduction: Surgical treatment of patients with pressure ulcer represents great challenge and often requires extensive
multidisciplinary collaboration across medical specializations. Close cooperation with a nutritionist, microbiologist and other
surgical specialists is often the only way to manage the situation successfully.
Methods: Our experience with therapy of extensive pressure ulcers and their surgical treatment will be presented from the
perspective of a plastic surgeon, considering the importance of multidisciplinary approach.
Results: Surgical approach of PUs is often divided into two steps. First, only after proper radical surgical debridement, including
bone structures and conceiving a proper surgical field, the wound can be closed by a plastic surgeon. The next step is the
reconstruction phase. The key role is played by the plastic surgeon, who carefully plans the ideal timing of the defect closure
and chooses an adequate flap cover. Reconstruction of large pressure ulcers is complicated by a significant occurrence of preand post-operative complications, which are not observed in surgical closure of other types of wound. Therefore, it is very
important to eliminate risk factors before and after surgery, such as monitoring of biochemical markers, nutrition and
microbiological colonization. Other point of discussion are limited number of surgeries in patients with pressure ulcers per year
and lack of medical departments that can provide specialized care to these patients.
Conclusions: The main question arising from our experience is whether there is any possibility to create „Pressure Ulcer
Reconstructive Centre“ to cover demands for reconstructive surgery in our patients with pressure ulcer.

KS12.2

SURGICAL VIEW AT PRESSURE ULCERS - MORE CONSENSUS
OR DISAGREEMENT?
Jan Stryja1
1 Salvatella LTD, Non-healing Wound Outpatient Centre, Třinec, Czech Republic

Introduction: Working multi-disciplinary collaboration plays an essential role in the management of pressure ulcers (PU) in all
healthcare systems. Regarding the impact of traditional health-care specializations, surgery should have important role in
diagnostics and treatment of PU in the Czech Republic. The aim of our survey was to analyse the health-care payer data and to
describe the influence of surgical disciplines on the management of PU.
Methods: Czech Industrial Health Insurance Company (CIHIC) is the second biggest employee health insurance company in
the country. We have asked this institution for anonymised PU-related medical records from the period of time 2015-2016 to
answer the question who was involved in diagnostics and treatment of patients with PU.
Results: The medical records of studied population of 1.2 million CIHIC policyholders contained 426 patients with PU diagnosis.
80% of them (339 PU patients) were treated by surgeons, almost 15 % of cases were inpatients. Home care assistance on the
treatment has been recorded only in 5% of all PU cases. The second widely involved medical specialisation participating on PU
treatment was plastic surgery (6% of cases). The health insurance company data says nothing about real involvement of
physicians and nurses in PU management, but our clinical experience shows nurses have more practical skills and knowledge
about PU prevention and treatment.
Conclusions: Surgery has a big impact on the management of PU in the Czech Republic, but real involvement of physicians
and nurses is not clear. Regarding the pre- and postgraduate educated nurses are more experienced in PU classification and
diagnosing than physicians. Differential diagnosis of the 1st grade PU versus cellulitis, foot located the 2nd grade PU versus
diabetic foot ulcer or acute limb ischemia symptoms remain in clinical practice difficulty.
References:
1) Moore Z, Butcher G, Corbett LQ, McGuiness W. Exploring the concept of a team approach to wound care: Managing wounds as a team. J Wound Care.
2014;23 Suppl 5b:S1–S38. doi:10.12968/jowc.2014.23.Sup5b.S1
2) Pokorná A, Benešová K, Jarkovský J, et al. Pres¬sureInjuries in Inpatient Care Facilities in the Czech Republic: Analysis of a National Electronic Database. J
Wound Continence Nurs 2017;44(4):331– 5. doi: 10.1097/ WON.0000 000000000344
3) Stryja J, Turon J. Wound Healing - Cost-effectiveness Data from the Providers and payers Viewpoint. Cesk Slov Neurol N 2017; 80(Supplementum 1): 1820. Doi: 10.14735/amcsnn2017S18
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THE CONCEPTS OF AI APPLIED TO WOUND PREVENTION
AND CARE
Amit Gefen1, Mai Dabas1, Dafna Schwartz1, Dimitri Beeckman2 3
1 Tel Aviv University, Faculty of Engineering, Department of Biomedical Engineering, Tel Aviv, Israel
2 Ghent University, Department of Public Health, University Centre for Nursing and Midwifery, 2Skin Integrity Research Group (SKINT) , Ghent, Belgium
3 Örebro University, School of Health Sciences, Swedish Centre for Skin and Wound Research, Orebro, Sweden

As the number of hard-to-heal wounds increases with the global ageing of the population and the spread of chronic diseases,
health professionals struggle to provide safe and effective care to all their patients simultaneously. This scoping review study
aimed to provide an in-depth overview of the relevant methodologies of artificial intelligence (AI)/machine learning (ML) and
their potential implementation to support these growing needs of wound care and management. Literature databases* were
systematically searched for new AI methods or novel uses of existing AI algorithms for diagnosis or management of hard-toheal wounds. Relevant English peer-reviewed original articles, conference proceedings, published patent applications or granted
patents that were not older than 2010 were included. Based on these criteria, a total of 75 studies were eligible for inclusion.
These varied by the type of the utilized AI/ML methodology, the wound aetiology, the medical record/database configuration
and the research goals. Overall, we found that AI methodologies have a strong positive impact and promising potential in the
wound care and management arena. Another important development which emerged from the results is the utility of AIsupported remote consultation systems utilizing smartphones or tablets for data collection and connectivity. We concluded
that the implementation of AI/ML algorithms in the diagnosis and managements of hard-to-heal wounds is a promising approach
for improving the wound care delivered to hospitalised patients, and which would also allow clinicians to manage their working
time more efficiently.
* such as MEDLINE, Compendex, Scopus and the Web of Science

KS14.1

ATYPICAL WOUNDS
Julie Jordan O'Brien1
1 Beaumont Hospital, Plastics surgery, Dunboyne, Ireland

Introduction: Atypical wounds comprise approximately 20 % of all chronic wounds (Shanmugam et al 2017). With an aging
population and increase in co-morbidities numbers are expected to rise. Atypical wounds are considered as wounds that do
not fall into a typical wound category. From the patient perspective, they can be very painful with prolonged healing times
which lead to impaired quality of life (Jones et al 2016).
Methods: An atypical wound can be suspected if the wound has an abnormal presentation or location, pain out of proportion
of the size of the wound and does not heal within 4 to 12 weeks with a good treatment plan (Alavi,2016). the diagnostic delay
can be considerable which leads to higher mortality (Hradil 2013).
Conclusions: There is a dearth of literature reporting quality of life or health economy in this patient population. In response
to this lack of uniform data, EWMA has established a strong working group to gather the best available knowledge on atypical
wounds. This document is targeted at increasing awareness of clinical picture, diagnosis and treatment of these wounds among
healthcare professionals and provide practical advice on some of the challenges that typically arise, e.g. delay in diagnosis for
the inflammatory and vasculopathy wounds. It is also hoped that this document will act as a catalyst in the management of
atypical wounds and fill the void that currently exists in the clinical decision making.
References:
1) Alavi et al. Management of venous leg ulcers JAAD 2016; 74: 627-40.
2) Hradil E, Hoffman MD. Atypical ulcers. Dermatol Ther 2013;26:222-235.
3) Jones B, Amy Lake & Craig Harper (2016) My wound and I: patients’ perspective, Journal of Visual Communication in Medicine, 39:3-4, 120-126, DOI:
10.1080/17453054.2016.1246060 https://doi.org/10.1080/17453054.2016.1246060
4) Shanmugam VK, Angra D, Rahimi H, McNish S. Vasculitis and autoimmune wounds. J Vasc Surg Venous Lymphat Disord 2017; 5(2): 280-282.
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DIFFERENTIAL DIAGNOSIS BETWEEN PU´S AND MALIGNANT
WOUNDS
Elena Conde Montero1
1 Hospital Universitario Infanta Leonor, Dermatology, Spain

Misdiagnosis of malignant ulcers is not rare. They may be primary skin tumours or long standing ulcers that become malignant
(Marjolin ulcer). This presentation will be focused on clinical clues that will help in clinical suspicion of malignant ulcers.

KS15.2

PPUPS - PODIATRISTS IN PRESSURE ULCER PREVENTION
Pauline Wilson1 2
1 Royal College of Surgeons in Ireland, Ireland
2 St James's Hospital, Ireland

Pressure ulceration in the foot is associated with an increased risk of morbidity and mortality. Rates of amputations following
pressure ulcers in the foot remain high – the covid-19 pandemic may have increased the rate of foot pressure ulceration in
different anatomical locations due to reduced movement in those at risk as well as extended periods of immobility and proning
although data is lacking (Turlemez et al 2021). Collaborative working in wound care has increased over the period of the
pandemic (Stanley and Rawlinson 2021). Pressure ulceration in the foot may be complicated by the presence of comorbidities
such as diabetes which can lead to confusion about care pathways meaning a multidisciplinary approach is warranted (Cook
and Murphy 2013).
This presentation will introduce the role of the Podiatrist in pressure ulcer prevention by considering the podiatric perspective
of foot pressure and pain free mobility.
The presentation will discuss:
•
•
•

offloading modalities and how to effectively reduce pressure on the foot while maintaining mobility
different types of pressure on the foot – shear, compression and torsion in addition to total pressure.
foot pathologies which if left untreated may lead to an increase in pressure ulcers including nail pathologies and callus
development as a result of increased pressure

Every pressure ulcer prevention strategy needs a PPUP!

EE1.3

EWMA WOUND CURRICULA FOR HEALTHCARE
PROFESSIONALS: ACHIEVEMENT AND NEXT STEPS
Samantha Holloway1
1 Cardiff University, Centre for Medical Education, School of Medicine, Cardiff, United Kingdom

This presentation will provide an overview of the development of the European Wound Management Association (EWMA)
curricula including the Physicians Curriculum (2014) and subsequently the Level 5, 6 and 7 curricula between 2017 and 2020.
The presentation will also introduce the newest curriculum for nursing students (Level 4). The discussion will focus on explaining
the principles underpinning the curricula including the use of Bloom’s Taxonomy as a model to create appropriate learning
objectives as well as the evidence-base and decision-making processes for what should be included in the syllabus for each
curriculum. Teaching and learning approaches will be explored in relation to barriers and enablers in different settings to facilitate
implementation taking into account setting specific considerations.
References:
1) Holloway S, Pokorná A, Janssen A, Ousey K, Probst S: Wound curriculum for nurses: Post-registration qualification wound management – European
Qualification Framework level 7, J Wound Care, 2020; 29,7 (Sup7)
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3) Probst S, Holloway S, Rowan S, Pokornà A: Wound curriculum for nurses: Post-registration qualification wound management – European Qualification
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EWMA. Available at: Wound curriculum for physicians - ewma.org
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SILVER-CONTAINING GELLING FIBRE PRIMARY DRESSINGS:
FLUID HANDLING (SORPTIVITY) AND DURABILITY
PERFORMANCES TESTED ON A ROBOTIC WOUND SYSTEM
Aleksei Orlov1, Adi Lustig1, Angela Grigatti1, Amit Gefen1
1 Tel Aviv University, Biomedical Engeneering, Tel Aviv, Israel

Introduction: An adequate wound dressing should protect the wound mechanically and biologically while effectively managing
the exudates. Laboratory (pre-clinical) tests of dressings are typically too simplified for capturing clinically relevant scenarios
where a dressing is required to fulfil all the above roles at the same time.
Methods: A novel robotic phantom system containing 6 identical wound simulant units has been developed and employed to
determine the synergy in fluid handling of two commercially available silver-containing gelling fibre primary dressings when
used with a secondary foam dressing, as per clinical practice. The durability of the primary dressings post simulated use was
further investigated, through tensile mechanical testing.
Results: The silver-containing gelling fibre primary dressing incorporating polyvinyl alcohol (PVA) fibres delivered greater fluid
amounts for absorbency and retention by the secondary foam dressing (sorptivity), approximately 2-fold and 1.5-fold more than
the comparator silver-containing primary dressing incorporating sodium carboxymethyl cellulose CMC) fibres, after 10 and 15
hours of simulated use, respectively. The PVA fibre-based primary dressing type further demonstrated greater post-use
mechanical strength that was ~4-times and ~6-times greater than that of the comparator primary dressing, when the latter
dressing was tested out-of-alignment with its seams, after 10 and 15 hours of usage, respectively.
Conclusions: The PVA fibre-based primary dressing type had better sorptivity and durability than the comparator product. The
present work contributes towards the development of clinically relevant testing methods for wound dressings and importantly,
takes another important step forward in standardisation and automation of the performance measurements of dressings. Our
work also revealed the dynamics of the fluid sharing between primary and secondary dressings, and underpinned the
importance of mechanical durability of primary dressings which facilitates their safe removals.
Acknowledgement: This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Skłodowska-Curie grant agreement No. 811965; project STINTS (Skin Tissue Integrity under Shear).
This work was also partially supported by Mölnlycke Health Care (Gothenburg, Sweden).
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STRAIN CALCULATION FROM MRI IMAGE REGISTRATION: AN
APPLICATION FOR PRESSURE ULCER PREVENTION
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1 Université Grenoble Alpes, Laboratoire TIMC, France
2 TwInsight, Grenoble, France

Introduction: Pressure ulcers are a severe disease affecting patients that are bedridden or on wheelchair bound for long periods
of time. These wounds can develop in the deep layers of the skin of specific parts of the body, mostly on heels or sacrum, making
them hard to detect in their early stages. Prevention could be possible with the implementation of patient-specific Finite Element
(FE) models to calculate dangerous levels of strains in the deep tissues that could trigger a pressure ulcer [1]. However, validation
of such FE models is a complex task and the current implemented techniques offer only a partial solution of the entire problem
considering only external displacements and pressures, or cadaveric samples [2]. In this abstract, we propose an in vivo technique
that will be implemented for evaluating the simulations provided by a FE model of the human heel. This solution is based on
the 3D non-rigid registration between two Magnetic Resonance (MR) images (one with heel at rest and the other one after
applying a surface load below the heel) that is used to estimate tissue in vivo internal strains.
Methods: A Magnetic Resonance-compatible device has been designed to apply external loads on the heel while acquiring
MR images (Figure 1). The deformation field between the undeformed and deformed configuration is computed with non-rigid
registration techniques using the Elastix toolbox [3] (Figure 2). The Green-Lagrange strain filed is subsequently calculated from
the obtained deformation map.
Results: The MR-compatible device permitted to obtain good quality images (see figure 2) allowing for a reliable image
registration. For the heel application, the location and levels of maximal strains resemble the expected results found in previous
studies implementing FE models of the heel [1].
Conclusions: The implemented technique adds a useful tool for better understanding the propagation of strains in heel deep
tissues that could generate pressure ulcers. This MRI compatible protocol could therefore be implemented to evaluate
performances of orthotics and dressings aiming for preventing pressure injuries. Finally, strain estimations through image
registration offers a promising technique for evaluating FE models for biomechanical applications.

Figure 1: MR-compatible compression device in
the MR experiment.

Figure 2: Image A shows the MR acquisition for a
heel at rest. Image B shows the heel compressed
by a plate applying 140 N of normal force. These

two images are used to run the registration and
subsequently calculate the resulting shear strains
shown in image C.

Acknowledgements: This project has received funding from the EU’s Horizon 2020 programme under the Marie SkłodowskaCurie grant agreement No. 811965.
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WHAT MAKES A HYDROGEL-BASED DRESSING
ADVANTAGEOUS FOR THE PREVENTION OF MEDICAL DEVICERELATED PRESSURE ULCERS
Angela Grigatti1, Amit Gefen1
1 Tel Aviv University, Biomedical Engineering, Tel Aviv-Yafo, Israel

Introduction: The synergistic influences of geometrical, mechanical and thermal mismatches between a skin-contacting medical
device and the skin may cause tissue stress concentrations and sharp temperature gradients, both of which contribute to the
risk for medical device-related pressure ulcers/injuries.
Methods: In this work we developed an innovative, integrated experimental bioengineering approach encompassing
mechanical stiffness, friction and thermal property studies for testing the biomechanical suitability of a hydrogel-based dressing
in prophylaxis of injuries caused by medical devices. We characterized the viscoelastic stress relaxation of the aforementioned
dressing and determined its long-term elastic modulus. We further measured the coefficient of friction of the hydrogel-based
dressing at dressing-device and skin-dressing interfaces, using a tilting table tribometer. Lastly, we measured the thermal
conductivity of the dressing, using a heat-flow meter and infrared thermography-based method. All the above measurements
considered dry and moist conditions of the dressing, the latter simulating skin perspiration effects.
Results: Our results revealed that the long-term stiffness and the thermal conductivity of the hydrogel-based dressing matched
the corresponding biomechanical and biothermal properties of human skin, respectively, for both dry and moist conditions.
The dressing further demonstrated a relatively high coefficient of friction at its skin-facing and device-facing aspects, indicating
minimal frictional sliding.
Conclusions: All the properties listed above make the currently tested hydrogel-based dressing advantageous for prevention
of medical device-related injuries.
Acknowledgement: This project has received funding from the European Union’s Horizon 2020 research and innovation
programme under the Marie Skłodowska-Curie grant agreement No. 811965; project STINTS (Skin Tissue Integrity under Shear).
This work was also partially supported by Paul Hartmann AG (Heidenheim, Germany).
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COMPUTATIONAL MODELING OF SAGGY SKIN: THE EFFECT OF
SKIN PROPERTIES ON SKIN FOLDING FORMATION
Jessica Ralvoni1, Frank PT Baaijens1, Sandra Loerakker1
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Introduction: Formerly overweight patients often develop saggy skin due to massive and fast weight loss1. This saggy/folded
skin causes physical and psychosocial discomfort such as limited mobility, poor body image, and pressure ulcers (PU). The PU
locate between skin folds due to unrelieved pressure, poor vascularization, and changes in the microclimate2. Therefore, in postbariatric surgery, 62.4% of patients return for body-contouring surgery to avoid the aforementioned complications1. The
occurrence of skin folding might be related to the variations in material properties and thickness of the skin among formerly
overweight patients3. The goal of our study is to understand the influence of material and structural parameters on skin folding.
Methods: Using computational modeling, we investigated the influence of skin properties (e.g. stiffness ratio between dermis
and hypodermis, skin thickness) on the skin folding morphology via developing a biomechanical growth model. This model
was implemented in a software4. The bilayer system, made of dermis and hypodermis, was defined as a compressible NeoHookean hyperelastic material via a user-defined material subroutine (VUMAT). The hypodermis shrinkage triggers the skin
folding.
Results: The stiffness ratio was varied in the range 0.7-40 to account for differences in stiffness measurements of the dermis5(Fig.
1). All simulations were performed for skin thicknesses of lean (1.35 mm) and formerly obese people (2.84 mm), (Fig. 1.a and .b)
respectively3. Results showed large variations of the fold number and wavelength at different stiffness ratios. Generally, the
number of folds decreased and the fold wavelength increased with increasing stiffness ratios. Additionally, for a ratio higher
than 20, the skin folds were predicted to go deep into the hypodermis where the skin is in contact with itself. The skin thickness
was also predicted to affect the surface morphology. Simulations with a thick dermis showed a lower number of folds and a
larger wavelength compared to thin dermis simulations. The weight-loss percentage, at which the skin starts to buckle, decreased
with increasing stiffness ratios. Particularly, for low ratios, the buckling was predicted to start at about 60% of weight loss, while
this percentage dropped to 28%-23% for high stiffeness ratios (20-40).
Conclusions: Our computational model predicted that large differences in stiffness between the dermis and hypodermis are
associated with a higher risk of developing skin folding. The proposed model may help in the prediction of a target amount of
weight loss of the patients, to prevent PU between skin folds in post-bariatric surgery.

Figure 1: Skin folding representation.
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IN VIVO EXPERIMENTAL CHARACTERIZATION OF THE
BIOMECHANICAL RESPONSE OF SACRAL SOFT TISSUES
UNDER COMPRESSION USING BOTH B-MODE ULTRASOUND
AND MRI: PRELIMINARY ASSESSMENT ON 2 HEALTHY
VOLUNTEERS
Ekaterina Mukhina1 2, Pierre-Yves Rohan1, Nathanael Connesson2, Yohan Payan2
1 Institut de Biomécanique Humaine Georges Charpak, Arts et Métiers ParisTech, Paris, France
2 Univ. Grenoble Alpes, CNRS, Grenoble INP, TIMC-IMAG, Grenoble, France

Introduction: Personalized computational models have the potential of assessing the risk of Pressure Ulcer in clinical situations
and could allow the development of an individualized prevention plan. The benchmark imaging modality for the personalized
Finite Element (FE) modeling is MRI 1. Yet, several barriers exist to the clinical translation of these MRI-based FE models. B-mode
Ultrasound (US) imaging has shown promising results regarding the assessment of anatomical feature-related risk factors 2. The
objective of this work is to experimentally characterize the response of sacral soft tissues using both B-mode US and MRI. This
represents a first step to the evaluation of the relevance of using US-based FE models for monitoring internal tissue strains as
an alternative to MRI-based FE models.
Methods: Two healthy male volunteers (mean: 37 y.o., BMI=27.3 kg/m2) participated in the study (MAP-VS protocol N°ID RCB
2012-A00340-43). An experimental setup was designed allowing to load the sacrum with the linear US probe of 8 MHz central
frequency using the industrial US device. Setup is charged with different weights (0-1200 g), without applying the shear (Figure
1). Contact area was marked with a pen. The same acquisitions were performed with a 3 Tesla MRI using a 3D-printed copy of
the US probe. Images were post-processed and Green-Lagrange shear strains were estimated using 3D image registration (Elastix
library) between the unloaded and loaded MRI configurations.
Results: Preliminary evaluation of the Green-Lagrange shear strains from 3D image registration (Figure 2) showed the highest
values in the skin and adipose tissues in the region of indentation above the sacral vertebra. Non-zero values at the bottom
could be due to image border effects or body movement.
Conclusions: The experimental setup proposed in this contribution allowed the consecutive acquisition of the US and MRI data
at the sacral region with pre-calibrated loads. 3D image registration performed on MRI data shows promising results for strains
estimations. Future work will include 3D MRI-based FE modeling and validation of the simulation strain field against the field
estimated with image registration. Results of the 3D simulation will be used for the evaluation of the results previously obtained
with a 2D US-based FE model.

Figure1 Experimental setup at the contact

Figure2 a) Transverse plane MRI, undeformed configuration b) GreenLagrange shear strain from image registration (on undeformed shape)

Acknowledgements: This project has received funding from the European Union’s Horizon 2020 programme under the Marie
Skłodowska-Curie grant agreement No. 811965.
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2016;44(9):2805-2816.
2. Akins et al. Feasibility of freehand ultrasound to measure anatomical features associated with deep tissue injury risk. Med Eng Phys. 2016;38(9):839-844.
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TOWARDS ULTRASOUND BASED MECHANICAL
CHARACTERIZATION OF SKIN AND SKIN DISEASES
Zülal Kizilaslan1, Marcel Rutten1, Richard Lopata1
1 Eindhoven University of Technology, Biomedical Engineering, Eindhoven, Netherlands

Introduction: Studies have shown that measuring the biomechanical change of skin can be used to detect skin diseases such
as Pressure Ulcer (PU) [1,2]. The objective of this study is developing an experimental setup to estimate the mechanical properties
of skin based on quasi-static ultrasound (US) elastography, a technique used to investigate the biomechanical properties of
tissue (such as strain, modulus) non-invasively.[3].
Methods: For an in vitro feasibility test, a 15 weight percent (wt%) Polyvinyl alcohol (PVA) phantom was created. For acoustic
scattering, 3 weight percent Silicon carbide was added to the PVA mixture. Next, a linear array 10 MHz US probe was used to
both compress and image the phantom simultaneously. To create an heterogeneous deformation field and measure the load,
a water filled, small diameter balloon, which is attached to a pressure sensor, was positioned between the probe and the upper
surface of the artificial tissue. During compression, the hydrostatic pressure that is present inside the balloon is transferred to
the tissue, which was stored digitally. Ultrasound imaging was performed during compression. The displacement field in the
vertical direction was estimated by analyzing the radio-frequency (RF) ultrasound data using a 2-D block matching technique,
and converted into strains.

Figure 1: Schematic view of the experimental setup

Results: Figure 2 shows the undeformed and deformed state of the PVA phantom and the change on the hydrostatic pressure
inside the balloon during the indentation. The blue grid overlay is based on the displacement estimation for each node. The
strain field of the region of interest can be seen on the Figure 3.

Figure 2: B-mode US images of the balloon and phantom before indentation
(a) and after indentation (b). The reflection below the grid results from the
plate under the phantom; c) the pressure over the consecutive US images

Figure 3: Strain field on phantom before indentation (a) and after indentation
(b)

Conclusions: Displacement and strain filed calculation, which is one of the main parameters to calculate the skin modulus,
throughout the compression was succeed. The stress, other main parameter for modulus, was acquired via pressure sensor
assuming the pressure inside the balloon is equal to the pressure on the tissue. However, the result can be verified with further
studies, such as mechanical tests (compression, tensile test) and Finite Element Analysis.
References:
[1] Q. Wang, L. Kong,S. Sprigle, and V. Hayward, ‘Portable gage for pressure ulcer detection’, in 2006 International Conference of the IEEE Engineering in
Medicine and Biology Society,Aug. 2006, pp.5997–6000, doi:10.1109/IEMBS.2006.260070.
[2] G. M.Yarkony and G. M."Pressure ulcers: a review," Arch Phys Med Rehab,vol.75,pp. 908-917,1994.
[3] J. Ophir, S. K. Alam, B. S. Garra, F. Kallel, E. E. Konofagou, T. Krouskop, C. R. B.Merritt, R. Righetti, R. Souchon, S. Srinivasan, and T. Varghese,
“Elastography:Imaging the elastic properties of soft tissues with ultrasound,”J. Med. Ultrason.,vol.29,no.4, pp.155–171, 2002.
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PORTABLE PROBE TO RAPIDLY ASSESS MECHANICAL AND
SENSORIAL PROPERTIES OF SKIN
Yisha Chen1, Betty Lemaire-Semail1, Frédéric Giraud1, Michel Amberg1, Vincent Hayward2
1 Univ. Lille, Arts et Metiers Institute of Technology, Centrale Lille, Junia ULR 2697 - L2EP, F-59000 Lille, France
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Introduction: Early diagnosis of pressures ulcers (PUs) has received increased interest. Multiple studies have been performed
to discover reliable indicators for skin at risk of PUs [1]–[4]. In this paper, we propose a portable probe to rapidly assess mechanical
properties of skin in situ, adapted from ideas in [4].
Methods: To perform in vivo measurements, we designed a portable probe. Two piezoelectric bender actuators were employed
to stretch the skin tangentially. A set of strain gauges were glued to collect feedback signals that allow skin force and
displacement derivation. Figure 1 illustrates the interaction of the probe with the inner forearm. To make repeatable
measurements, a control on bender displacement was implemented. In experiments, the two benders worked symmetrically
and loaded the skin cyclically at 1 Hz.

Figure 1 In vivo tests with the proposed probe.

Results: Skin responses under three displacement levels are displayed in Figure 2. The nonlinearity of skin was captured by the
proposed probe, seen in the nonlinear stiffening at higher strains. Skin behaved similarly under displacement amplitudes of
100 μm and 200 μm, where the skin strain was less than 10%. For the latter, a stronger hysteresis was observed, as it corresponds
to a higher rate condition. For the curve obtained under the largest vibration amplitude (400 μm), it was different from others.
This maybe because of the nonlinearities of the skin and those of the contact between the bender tips and the skin.

Figure 2 Skin response under cyclic loading at 1 Hz with displacement controlled. Here, strain is calculated from displacement with an initial skin length of 2.4
mm (initial distance between two bender tips).

Conclusions: Here, a portable probe is presented to characterise biomechanics of skin in situ. Skin force and displacement can
be measured simultaneously through the probe. Further research will be dedicated to skin parameters extraction (stiffness,
viscosity, modulus, etc), including body sites vulnerable to PUs. The highly integrated probe is beneficial to the early diagnosis
of pressure ulcers.
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[1] J. Wang, D. M. Brienza, P. Karg, and G. G. Bertocci, ‘Viscoelastic properties of buttock soft tissues with pressure ulcer susceptibility’, in Proceedings of the
RESNA 25th International Conference: Technology and Disability: Research, Design, Practice and Policy. Arlington, VA: RESNA, 2002, pp. 330–2.
[2] C. Dagdeviren et al., ‘Conformal piezoelectric systems for clinical and experimental characterization of soft tissue biomechanics’, Nature Mater, vol. 14,
no. 7, pp. 728–736, Jul. 2015, doi: 10.1038/nmat4289.
[3] A. Scheel-Sailer, A. Frotzler, G. Mueller, S. Annaheim, R. M. Rossi, and S. Derler, ‘Biophysical skin properties of grade 1 pressure ulcers and unaffected skin in
spinal cord injured and able-bodied persons in the unloaded sacral region’, Journal of Tissue Viability, vol. 26, no. 2, pp. 89–94, May 2017, doi:
10.1016/j.jtv.2016.11.002.
[4] Q. Wang, L. Kong, S. Sprigle, and V. Hayward, ‘Portable gage for pressure ulcer detection’, in 2006 International Conference of the IEEE Engineering in
Medicine and Biology Society, Aug. 2006, pp. 5997–6000. doi: 10.1109/IEMBS.2006.260070.
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THE EFFECTS OF PERCEIVED SKIN SENSITIVITY ON THE
PHYSIOLOGICAL RESPONSE TO MECHANICAL LOADING
Pakhi Chaturvedi1 2, Peter R. Worsley2, Wilco Kroon1, Dan L. Bader2, Giulia Zanelli1
1 Philips Consumer Lifestyle B.V., Drachten, Netherlands
2 University of Southampton, United Kingdom

Introduction: It is known that skin loading can lead to tissue damage in the form of pressure ulcers 1. Similarly, consumer
products such as electrical shavers may affect skin while exerting a combination of dynamic pressure and shear loading. Such
adverse skin responses could be exacerbated in individuals with enhanced skin sensitivity, e.g., due a reduced tolerance to
loading, and has led to a demand for personalised prevention strategies. Many efforts have been taken to quantify skin sensitivity
(SS), although evaluations have been hindered by the lack of an objective definition 2. The aim of this PhD project is to evaluate
the structural and physiological response of the skin to mechanical loading, in cohorts of individuals with and without perceived
SS.
Methods: A review of the scientific literature regarding different parameters attributed to the loss of (facial) skin integrity and
SS was conducted. Articles were screened for mechanical stimulation of the skin, with objective quantification of tissue responses.
Furthermore, preliminary experiments exploring the suitability of such objective tools for characterizing local skin structure and
physiology were conducted. The mechanical stimuli utilized in these experiments included tape stripping and the application
of a novel instrumented shaver which measured the applied force.
Results: The review revealed that most literature to date has focussed on chemical stimuli to trigger SS and utilized subjective
methods such as self-reports and visual assessment. In the few studies comparing SS and non-SS groups following mechanical
stimuli, the integrity of the stratum corneum and its effective barrier function appears to be closely related with SS 3,4. Thus, an
array of parameters including both structural and physiological responses are required to monitor SS. Results from preliminary
analysis include differences in structural parameters obtained from OCT images of the cheek and neck (e.g., thickness, roughness,
blood vessel density), and changes in skin barrier properties (e.g., TEWL, hydration) following tape stripping.
Conclusions: A multimodal approach is needed to both characterize SS and monitor its relation to skins tolerance to mechanical
loading. The combination of techniques including OCT images, biophysical measures of SC function, and biomarkers of skin
health could provide the comprehensive parameters critical to better our understanding SS. Future studies will include
evaluations of both perceived and measured skin symptoms, establishing differences in sensitivity before, during and after
mechanical stimuli. The results of such studies will support the identification of individuals who may be at greater risk of
developing pressure ulcers and provide the means for robust monitoring.
References:
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MOLECULAR DYNAMICS APPROACH TO INVESTIGATE THE
ROLE OF HYDRATION AND OTHER SURFACTANTS ON THE
GEOMETRICAL AND BARRIER PROPERTIES OF STRATUM
CORNEUM
Nicola Piasentin1, Qiong Cai1, Guoping Lian1
1 University Of Surrey, Chemical and Process Engineering, Guildford, United Kingdom

Introduction: Unravelling the mechanisms beneath the skin barrier and permeation properties is pivotal for a broad range of
applications, ranging from skin hygiene to skin care products design. Of particular importance are changes in microclimate
conditions such as temperature and hydration, which affect not only skin’s barrier but also its mechanical properties and have
been related to the risk of developing pressure ulcers1. Indeed, excessive hydration makes skin fragile, reducing its tolerance to
mechanical loads including pressure and shear2.
Recently, molecular dynamics (MD) simulations have been reported to deliver valuable knowledge about the molecular and
structural properties of inter-corneocytes lipid bilayers3. The aim of this Ph.D. is to use MD simulations to build microscopic in
silico systems mimicking the SC lipid bilayers to achieve a better molecular understanding of skin health and barrier property.
Methods: The systems are being simulated via GROMACS with the CHARMM forcefield and barrier properties are predicted via
MD and thermodynamical approaches. Different models are probed by changing both the lipids’ ratio and their geometrical
conformation. Hydration (surfactant) effects are modelled by varying the amount of water (surfactant) molecules simulated and
quantified by measuring lipid structural parameters.
Results: The hydration level changes the geometrical properties of SC lipid bilayers and, consequently, the diffusive behaviour
of water across them. Lipid bilayers are thinner and more disordered as the hydration level decreases, with water trapped in the
polar regions of the lipids exhibiting strongly hindered diffusion. Predicted barrier properties for water compare well with
experimental data, but surfactants’ effects depend on the numerical implementation and the dimension of simulated system.
Conclusions: MD results compare well with experimental data for water diffusion, partition, and permeability across SC lipid
bilayers. Further studies are needed to better assess the effect of surfactants and sample the mechanical properties of the SC
lipid bilayers.
References:
1. Holloway, S.; Jones, V., Br J Nurs 2005, 14 (22), 1172-6.
2. Gray, M.; Black, J. M.; Baharestani, M. M.; Bliss, D. Z.; Colwell, J. C.; Goldberg, M.; Kennedy-Evans, K. L.; Logan, S.; Ratliff, C. R., J Wound Ostomy Continence
Nurs 2011, 38 (3), 233-41.
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LOW FREQUENCY ULTRASOUND DIAGNOSTICS SENSOR FOR
PRESSURE ULCERS
Elis Marina Sales de Castro1, Betty Lemaire-Semail1, Frédéric Giraud1, Michel Amberg1
1 Université de Lille, Arts et Metiers Institute of Technology, Lille, France

Introduction: Mechanical properties of skin are a clue for the diagnostic of pressure ulcers (PU) [1]. This project proposes a lowfrequency ultrasound (LFU) device to identify the mechanical impedance (MI) of skin in different sites. The device’s goal is to
identify the evolution of MI of skin over time and link it with the development of PU.
In literature, studies involving LFU and PU focus on debridement through LFU cavitation [2]–[3]. Use of LFU on PU often present
reduced pain and faster recovery. Although LFU for PU treatment is widely documented, the use of LFU for diagnosis is
unexplored.
Thus, a Langevin transducer (LT), with 60kHz of resonance frequency is proposed for PU detection. It is a high efficiency LFU
device, based on the piezoelectric effect.
Methods: A set-up consisting in a host PC, a microcontroller, power supply and a LT was implemented (Figure 1). A vector
controller [4] was designed to maintain the vibration velocity controlled.

Figure 1. Set-up of the system

To achieve skin analysis, first we assessed the mechanical reaction force from skin in different body sites. Then, identified the
tested skin site through this measurement, so the device can be validated as tool to characterise skin MI.
For this test, a ramp-like vibration is demanded from the device. The tests are performed at a no-load condition and in-contact
condition. Due to the control, the vibration is the same for both tests. However, the effort to keep this vibration is reflected in
the input voltage (v(in-contact) and v(no-load)). The skin force is then calculated by the equation:
fr=N(v(in-contact) - v(no-load) )
Where f_r is the force imposed by the skin and N is an LT intrinsic constant.
Results: Due to the structural difference, the forearm and the palm of the hand were tested. Figure 2 presents the results from
3 subjects (1 female).
From the results, it is possible to identify the tested body spot by its response curve. Further studies are needed to validate the
device.
Conclusions: The characterisation of skin by its mechanics is the initial step for this research. We hope to stablish a link between
these characteristics and PU, to use this device for early stage PU diagnostic.
References:
[1]
[2]
[3]
[4]

H.Yamada,Y.Inoue,Y.Shimokawa,K.Sakata,Medical & biological engineering & computing,vol. 55, no.1, pp.79–88,2017.
Z.-Y.Shen et al.,Oncology Reports,vol.30,no.2,pp.842–850,Aug.2013, doi: 10.3892/or.2013.2492.
C.A.Murphy et al.,International Wound Journal,vol.15,no.3,pp.460–472,2018,doi: 10.1111/iwj.12887.
F.Giraud and C.Giraud-Audine,Butterworth-Heinemann,2019.









3DXOR$OYHV



-DQ.RWWQHU

6WHYHQ6PHW

=HQD0RRUH

'LPLWUL%HHFNPDQ

      

  

 

         


             

   

    

     

   !  


        

  
   

 

   
"          
   

 



  



 







  


 

 

 

#    
  %$



" !

  



$

#

Workshop 1

THE PRONETECT PRACTICE GUIDANCE DOCUMENT: "SKIN
CARE CONSIDERATIONS FOR THE PATIENT IN THE PRONE
POSITION" AS FIRST TOOL IN THE DEVELOPMENT OF A
TRAINING AND EDUCATIONAL INTERVENTION PACKAGE
Dimitri Beeckman1 2, Anika Fourie1
1 Ghent University, Skin Integrity Research Group, University Centre for Nursing and Midwifery, Ghent, Belgium
2 Örebro University, Swedish Centre for Skin and Wound Research, School of Health Sciences, Orebro, Sweden

Introduction: The rapid spread of COVID-19/SARS-CoV-2, resulted in an increased number of patients presenting with typical
acute respiratory distress syndrome symptoms, prompting intensive care units to adopt prone positioning (PP), without
necessarily having protocols and resources in place. PP is a lifesaving strategy - but with adverse consequences. Pressure ulcers
(PUs) are of the most frequently observed adverse events at 34% (OR: 2.19; 95% CI: 1.55-3.09; p<0.0001; I2 0%)1, with incidences
of anterior PUs up to 57.1%.2 Incidences of perioral PUs, due to endotracheal tube placement are reported at 34.6%.3 Other
threats to skin integrity in PP are moisture-associated damage related to increased secretions during PP.
Methods: A comprehensive literature review, international consultation with 11 experts (8 countries) and gap analysis study
were done through November 2020 to identify, review and evaluate international proning and skin care guidelines and make
an inventory of commonly used equipment and training resources. A variety of sources were used to identify relevant literature:
(1) scientific literature databases and clinical trials registries, (2) intensive care and wound care associations, (3) healthcare
organisations, (4) guideline development organisations, and (5) the Google search engine. The team identified clinicians’
immediate need for a concise, simple, evidence-based guidance document to guide skin damage prevention strategies whilst
the patient is in prone position.
Results: The ‘PRONEtect Practice Guidance Document’ was developed, approved by the experts, and launched in December
2020. The document recommends a 3-step approach with a checklist: 1) prepare the patient (before prone manoeuvring), 2)
position/reposition from supine to prone, and 3) management of the patient whilst in PP. The recommendations were translated
into eight languages. Several hospitals have incorporated the recommendations into their own protocols.
Conclusions: The PRONEtect document is the first tool in a planned education and training intervention package - for an
interdisciplinary team caring for the skin of critically ill patients in the prone position. The next step of the ProneTection project
will be to do a (1) comprehensive training needs analysis involving relevant stakeholders, and (2) investigation of the conditions
for effective implementation, which will form the basis to design evidence-based training and educational interventions for use
in clinical practice.
References:
1 Mora-Arteaga J, Bernal-Ramirez O, Rodriguez S. The effects of prone position ventilation in patients with acute respiratory distress syndrome. A
systematic review and meta analysis. Medicina Intensiva (English Edition). 2015;39:359-372. doi:10.1016/j.medine.2014.11.004
2 Girard R, Baboi L, Ayzac L, Richard JC & Guérin C. The impact of patient positioning on pressure ulcers in patients with severe ARDS: results from a
multicentre randomised controlled trial on prone positioning. Intensive Care Med. 2014;40:397-403. doi: 10.1007/s00134-013-3188-1
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AN EXPLORATION OF SKIN TONE DIVERSITY AND PRESSURE
ULCERS IN UNDERGRADUATE NURSE EDUCATION
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Introduction: Nurses have a mandate to provide high quality care for all, now and for future generations (Nursing and Midwifery
Council, 2018). However, with a paucity of literature and clinical guidance on the identification and assessment of pressure ulcers
across skin tones (McCreath, 2016) exploring how (or if ) this has been embedded in nurse education remains a challenge. The
aim of this study was to critically evaluate the educational preparation of registered nurses in Higher Education institutions in
relation to pressure ulcer assessment and identification, specifically focusing on skin tone diversity.
Methods: A collective sequential mixed methods study was used to collate data across five Higher Education institutions in
England. Firstly, documentary analysis of teaching materials and classroom observations took place to identify if skin tone
diversity was included in the classroom. Secondly, interviews were carried out with nurse educators and student nurses.
Results: Documentary analysis confirmed all Higher Education Institutes involved overwhelmingly normalised pressure ulcer
care towards people with light skin tones. Observation of teaching confirmed all teaching sessions had brief and superficial
information on people with pressure ulcers and dark skin tones. Thematic analysis of the interviews revealed there was an
overtone of blindness to skin tone diversity in the nurse education which left skin tone variances unconsidered and
underexamined by student nurses. The results from the study illustrate the dynamics described by student nurses and educators
regarding teaching and learning experiences.
Conclusions: The data collected can reinforce future educational strategies that need to be implemented into nurse curricula
around pressure ulcers so as to constructively help disperse disparity in nurse education. Nursing students need to be adequately
prepared to deal with all types of service users, continuing to teach and framing curricula activity with Caucasian presented as
normal and not addressing other population groups does not serve our future profession well. Furthermore, it does not equip
our graduates to effectively meet the needs of a diverse community.
References:
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ASSESSMENT OF THE PRESSURE ULCER REDUCTION
PROGRAMME TO REDUCE PU INCIDENCE AND THE
EFFECTIVENESS OF THE SEM SCANNER AS AN ADJUNCT
THERAPY
John Stephenson1, Dr. Karen Ousey1, Joanna Blackburn1
1 University of Huddersfield Queensgate, Huddersfield, United Kingdom

Introduction: SEM (sub-epidermal moisture) assessment technology, as an adjunct therapy alongside the standard pressure
ulcer (PU) care pathways, has been used to reduce PU incidence. Institution- and patient-level data was collected on its use in
the prevention of Category-2 or above PUs in multiple care settings.
Methods: The proportion of patients with PUs before and after PURP-implementation was determined in 28 institutions (26
acute, 1 palliative, 1 community). The effect of PURP was evaluated via meta-analyses based on institution-level data. Patientlevel data (15,574 assessments, reported on 1995 patients) was collected to analyse the relationship between SEM assessment
technology-generated prompts for clinical action (patient turning, application of re-distributing equipment, heel protection or
cream) and consequent action in controlled hierarchical models. The ability of the technology to discriminate between cases of
skin reddening and no skin reddening was assessed using SEM measurements taken at individual anatomical locations.
Results: Reductions in PU incidence following PURP implementation were observed in all institutions. A meta-analysis revealed
an overall relative risk of PU (post-PURP to pre-PURP) of 0.31 (95% confidence interval 0.21-0.44), with negligible statistical
heterogeneity between studies. The technology prompted most incidences of nurse action (4944/5494; 90.0%); and raised the
probability of action from 29.7% to 44.2% in cases with observed skin reddening, and from 21.1% to 34.8% in cases with no skin
reddening. The hierarchical model revealed strong evidence that nurse action was significantly predicted by the prompt
(p<0.001; adjusted odds ratio (OR)=1.99); skin reddening (p<0.001; adjusted-OR=1.45); and use of a risk tool (p<0.004; adjustedOR=5.76). Ward type and institution category were of secondary importance in predicting PU incidence. ROC analyses revealed
the capability of the technology to discriminate between cases of skin reddening and no skin reddening to be slightly better at
the sacrum (AUROC=66.0%) than at the heel (AUROC=61.5%).
Conclusions: There is universal reduction in PU incidence following SEM scanning technology implementation across all settings,
with zero incidence reported in multiple wards post-implementation. Patient-level data reveals that high PU risk indications via
SEM assessments are more effective prompts for nurse action than skin reddening; however, the probability of action was highest
where both skin reddening and a high SEM assessment risk were recorded. Risk tool usage was the strongest measured predictor
of nurse action.
References:
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2020.
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THE IMPORTANCE OF PRESSURE MAPPING SYSTEM IN
PREVENTION OF PRESSURE ULCER IN SPINAL CORD INJURED
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Introduction: A pressure ulcer (PU) is a serious complication in patients with spinal cord injury (SCI), which fundamentally effects
quality of life and can also lead to sepsis and death. Pressure on the seating cushion ≥100mmHg is one of the serious external
risk factors for the formation of PU.
Methods: A set of 90 SCI patients, 69 (76,7%) men and 21 (23,3%) women with manual wheelchair mobility, was analysed. All
older than 18 years, 32 (35,6%) tetraplegics, 58 (64,4%) paraplegics, who lived with SCI from 1 to 42 years. The pressure mapping
system* was used for measurement of pressure on seating cushion. The results were analysed in relation to the presence,
localization and severity of PU.
Results: The risk pressure for PU formation ≥100mmHg under one or both ischial tuberosities (ITs) was observed in 62 (68.9%)
patients. The pressure under the left IT was 141.1 ± 35.4mmHg (p<0.001), under the right IT 134.6mmHg ± 32.8 (p<0.001). PU
in the seating compromised area were found in 37 (41,1%) patients. In the entire set of 90 patients were found 69 (100%) PU,
from which 47 (68,1%) under ITs (p<0,001). 22 (24,4%) patients with PU had a pressure ≥ 100mmHg under one or both ITs
(p<0.001). 9 (10%) patients had 11(15.9%) PU in sacrum, 8 (8.9%) patients had 9 (13.2%) PU under trochanters, 1 (1.1%) patient
had 2 (2.9%) PU under pubic symphysis. 6 (6,7%) patients had PU in multiple locations. 32 (46,4%) PU were II.grade, 25 (36.2%)
III.grade and 12 (17.4%) were IV.grade.
67 (74,4%) patients seated with clinically objectify pelvic obliquity (p<0.001). The pressure ≥ 100mmHg under one or both ITs
was analysed in 49 (54.4%) patients with pelvic obliquity. In 40 (44,4%) patients with obliquity PU was indentified under lower,
more loading IT, but in 9 (10%) patients PU was found under higher, less loading IT. 21 (23,3%) patients seated with obliquity
experienced 53 (76.8%) PU in the seating compromised area (p<0.001).
Conclusions: It was verified the higher number of PU in the seating compromised area. Pathology of pelvic position, especially
obliquity, is significant risk element for PU formation. Monitoring of pressure ≥100mmHg under IT on seating cushion and
assessment of the pelvic position are an important part of identifying risks and preventing the development of PU in patients
with wheelchair mobility. It is also very important feedback for the patients education and compliance.
* Conformat Evolution
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PREVENTION AND TREATMENT OF PRESSURE ULCERS IN AN
OUT-REACH FUNCTION
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Introduction: The aim of this presentation is to share our experiences with the out-reach function.
Over the last 4-5 years the Department of Plastic Surgery at Odense University Hospital in the Region of Southern Denmark has
had a wound and pressure ulcer specialist nurse with an out-reach function.
The function initially targeted patients with pressure ulcers and the challenges within this, but over the years, the function has
grown to also deal with other types of wounds.
From January 2021- May 2021 the specialist nurse has visited 18 patients in their own homes. Most of the visits were targeted
at patients with pressure ulcers.
The purpose: The purpose with the out-reach function is to support home care nurses and primary nurses in treating pressure
ulcers, but also to give advice about further prevention.
The elderly populations in home-care settings and nursing homes live longer and their need for treatment and care are
increasing. Their need for hospital stay for wound care has decreased.
The specialist nurse has a lot of experience in different treatments, bandages, cleansing and debridement, and has knowledge
about the prevention of pressure ulcers.
In some cases, the specialist nurse is in touch with the doctor at the hospital with pictures, online meeting or as telemedicine.
•
•
•
•
•

The criteria for requiring a visit from the specialist nurse are:
Patients which are affiliated to the Department of Plastic Surgery
Patients with mental disorders
Patients, where interdisciplinary collaboration can be optimized, especially about treatment and prevention of pressure
ulcers
Fragile or terminally ill patients

The framework for the visit:
• If possible, the following people should be present:
• The patient
• The Home Care Nurse
• The relatives
• The occupational therapist
• The Wound Specialist Nurse from the hospital

The experience: The experience with the function is that patients, nurses in home care and primary setting is very satisfied
with the function, and the quality of care is prioritized.
The advantage is also that patients avoid transport to the hospital, and some of them can´t even manage transport because of
pain, dementia, terminal conditions, mental disorders and more.
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COVID PANDEMIC AS A POSITIVE OUTCOME IN PU
PREVENTION AND TREATMENT: MULTIDISCIPLINARY
TEAMWORK TO CREATE A TOTAL SKIN CARE PROTOCOL ON
THE ICU
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Introduction: Before the Covid pandemic, the prone position was not often performed in our hospital. At the start of the
pandemic, nurses on ICU were overwhelmed by the technique and care of Covid patients . We sadly enough had two severe
cases of sacral category 4 PU during the first wave and some PU due to prone positioning. My colleague and I worked at that
time on the ICU to support our colleagues, which later turned out to be an advantage for the rapid and tailor-made approach
of the problem.
We decided very quickly to write out a specific protocol for prone position. We knew that we had to include the entire pressure
ulcer story, both prevention in prone and supine with a focus on prevention, but also an easy tool for classification with a link
for treatment per category. We also know from the literature that patients with an IAD have a greater risk of pressure ulcers. So
we included all the different categories of skin damage on the ICU: Pressure ulcer, Moisture associated skin damage: IAD,Medical
adhesive-related skin injury
Methods: What started with the idea of a prone protocol turned out in 3 protocols with a multidisciplinary team (wound care,
ICU nurses, doctors, Hygienists) for a total skin/body approach based on our observations and evidence.
Results: Each protocol has some highlights where we putted the focus on:
1.Hygiene and IAD:
• Difference of prevention with or without diarrhea
• Balance between reducing CLABSI/VAP and IAD prevention
• Skin hydration
• Focus on incontinence management
• IAD classification with GLOBIAD and treatment procedure for each category

2.Skin and PU prevention:
• Preventive measures for PRONE and SUPINE
• Eye care
• Skin barrier Film around mouth, cheeks for MASD prevention and underneath all non-silicone adhesives for MARSI
prevention
• Extra attention of the endotracheal tube and fixation of it
• Implement silicone foam dressings in PU prevention
• Position changes every 4 hours

3.PU classification and treatment:
Classification with picture as example in addition with a treatment per category
Conclusions: We are proud to show that something as bad as a pandemic can have a positive outcome for the patients in the
future and are sure that the multidisciplinary approach will motivate the ICU staff to use these protocols. Because our tailor
made approach worked during the first wave we decided to use bedside teaching to implement the procedures which had lots
of advantages.
References:
1) PU prevention guidelines EPUAP2019 International 2020
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3) Prevention and management of MASD, Wounds

FPS1.6
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Introduction: Medical device related pressure ulcers (MDPRUs) are a complex healthcare issue which has gained significant
interest in the clinical and scientific literature in the last decade. Reporting of MDRPUs is not yet embedded in routine practice,
with documenting processes varying between organisations and healthcare systems. To gain a greater understanding of the
burden of MDRPUs on healthcare, improve patient safety and quality of care, it is necessary to collect standardised data. Our
research aimed to establish an international consensus for MDRPU reporting.
Methods: An online modified Delphi study using RAND/UCLA Appropriateness Method was undertaken with an international
panel of experts. Participants completed four rounds of voting of reporting domains, which were based on literature and expert
interviews. In voting round 1 and 2 the panel experts scored items for how relevant they were. Round 3 and 4 scored necessity
for item inclusion. The level of agreement was determined through calculation of panel median and disagreement index (DI)
(Fitch et al., 2001). Items with panel median between 7 and 9, and without disagreement (DI<1) were accepted for inclusion.
Results: Experts were recruited from leading tissue viability and wound care organisations, in 23 countries. The first-round
questionnaire was completed by 75 and the final round by 46 experts. There were an initial 36 items included in round 1, with
additional items added from participant feedback. By the final round (4), 29 items were deemed to be relevant and necessary
for the inclusion in the tool for reporting MDRPUs. A reporting form has been designed and pre-testing is planned to improve
design, usability, and comprehension, ready for pilot testing in clinical practice.
Conclusions: An international Delphi study successfully identify a number of criteria that were deemed relevant and necessary
to reporting MDRPUs. This provides the basis for a standardized tool, allowing to collate data between healthcare institutions
and countries to identify issues related to device patient care quality and safety. Having the knowledge of what devices are
implicated in patient harm is instrumental in understanding the burden of MDRPUs on healthcare systems and patients.
References:
1) Fitch, K., Bernstein, S., Aguilar, M., Burnand, B., LaCalle, J., Lazaro., P., van het Loo, M., Vader, J. and Hahan, J. 2001. The RAND/UCLA Appropriateness
Method. User's Manual. Santa Monica: RAND.
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SHORT-TERM CLINICAL IMPROVEMENT IN PRESSURE ULCERS
AFTER A SINGLE SESSIONS OF RADIAL SHOCK WAVE THERAPY:
A PRELIMINARY INTERVENTIONAL STUDY
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Introduction: Recent preliminary clinical reports determined that shockwave therapy (ESW) might be beneficial for chronic
wounds, especially venous leg ulcers (VLUs) and diabetic foot ulcers (DFUs). However, there is limited evidence on pressure
ulcers so far (PUs). This paper presents observations of immediate planimetric and clinical effects after a single ESW session
using radial generator for supporting the PUs management.
Methods: A group of 20 patients received a single therapeutic session with using a radial type of ESW. The following parameters
were used: baseline 300 shocks and additional 100 shocks per 1 cm2 of wound, shock energy of 2.5 bar, energy density of 0.1
mJ/mm2, and frequency of 5 Hz. All patients continued their standard wound care procedures according to the EPUAP guidelines.
The planimetric assessment was performed using a smartphone application*. The standardized clinimetric assessment was
conducted using the Wound Bed Score (WBS) and the Bates-Jansen Wound Assessment Tool (BWAT). The study was approved
by the Bioethics Committee and founded by the Ministry of Health.
Results: We observed a significant planimetric improvement in direct comparisons before and after radial ESW. There was a
significant (p<0.001) decrease in all wound metric parameters such as surface area from 9.6 cm2 to 6.4 cm2, length from 6.6 cm
to 3.7 cm, and width from 2.8 cm to 1.9 cm (p<0.001). Also, we noted a significant (p<0.001) beneficial clinical improvement for
the WBS by 30.0% and the BWAT by 20.0%. Also, we reported a significant (p<0.05) correlation between planimetric and clinical
outcomes for both the WBS and BWAT tools.
Conclusions: This paper provided a preliminary evidence on beneficial immediate clinical effects after a single radial ESW
application for PUs. This therapeutic method might be promising as supporting the healing of chronic wounds, especially PUs.
References:
(1) NPUAP, EPUAP and PPPIA. Prevention and Treatment of Pressure Ulcers: Quick Reference Guide. Emily Haesler (Ed.). Cambridge Media: Osborne Park,
Australia; 2014.; (2) Zhang L et al. Efficacy and safety of extracorporeal shock wave therapy for acute and chronic soft tissue wounds: A systematic review
and meta-analysis. Int Wound J. 2018 Aug;15(4):590-599; (3) Dymarek R, et al. Extracorporeal shock wave therapy as an adjunct wound treatment: a
systematic review of the literature. Ostomy Wound Manage. 2014 Jul;60(7):26-39.
*Swift Medical, Toronto, Canada
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THE PANNICULUS CARNOSUS MUSCLE IN HUMAN HEELS
AND ITS IMPLICATIONS FOR PRESSURE ULCERS
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Introduction: The panniculus carnosus (PC) is a thin muscle layer beneath skin, traditionally considered vestigial in humans. In
this work, we ask whether the PC may play a role in prevention of pressure ulcers, and whether its loss may play a role in
recurrence.
Methods: Eight heels from cadavers were dissected and analyzed histologically to assess human PC microanatomy.
Computational simulations of biomechanics were performed on a 3D model of the heel, looking at the change in soft tissue
deformation during supine weight-bearing, with and without a PC layer present. Finally, we used a mouse model to assess PC
regeneration by creating a pressure-like injury to the dorsal skinfold.
Results: In human cadavers, a PC layer was present in all heels examined. In computational simulations of heel biomechanics,
the presence of a PC layer caused a decrease in the volume of tissue experiencing high strain and stress. In mice, the PC layer
failed to regenerate after a pressure-induced injury.
Conclusions: Our work shows that the PC redistributes load around the posterior of the heel bone, which could allow it to
prevent pressure ulcers. Moreover, it is more highly susceptible to poor regeneration after pressure-induced injury, compared
to other layers of soft tissue. We speculate that humans with pressure ulcers would also exhibit poor regeneration of the PC,
which would worsen load distribution in the heel, and predispose the patient to future recurrence of pressure ulcers. The
predictive value of the panniculus layer should be evaluated via non-invasive imaging in a prospective clinical trial.
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FEASABILITY OF USING FREEHAND ULTRASOUND IMAGING
TO MEASURE ANATOMICAL FEATURES OF THE ISCHIAL
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Introduction: In the field of assistive and rehabilitative devices, one of the most important bottlenecks today to ensure safety,
optimal biomechanical function and comfort is the proper adjustment and fitting. Challenges still exist because it is critical that
interface mechanical loads imposed on the patient are maintained within safe ranges that ensure the health of soft tissues.
Several computational models have been proposed based on MRI to assess soft tissue injury risk. Yet, the cost, time, and
accessibility of MRI represent a major barrier to the clinical translation of these tools. B-mode ultrasound (US) imaging represents
a promising alternative for assessing anatomical feature-related risk factors at bedside or in a clinic with standard medical
equipment [1,2]. The aim of this contribution was to evaluate the agreement between US-derived measurements and EOSderived measurements of the Ischial Tuberosity (IT).
Methods: Existing data of three healthy subjects generated in a previous experiment were used [3]. From the B-mode US images
acquired in the loaded sitting position (Figure 1(a)), the radius of curvature of the IT was computed (in the frontal and sagittal
planes respectively). 3D reconstruction of the pelvis was performed from biplanar X-rays in the loaded sitting position (Figure
1(b)). The points at the intersection of the 3D reconstruction and the plane containing the US probe (respectively in frontal and
sagittal planes) were used to compute the radius of curvature of the IT.
Results: The procedure for outlining the inferior border of each IT in each image modality had a large impact on the US-based
and EOS-based assessment of the radius of curvature of the IT (Figure 1(c)).
Conclusions: Preliminary results obtained on 3 subjects suggest that more effort is needed to establish and standardise optimal
measurement procedures and test protocols for the assessment of anatomical features of the IT using freehand US.

Figure 1: (a) US acquisition of the subdermal tissue in the region beneath the IT (b) bi-planar X-ray (EOS) radiographies acquired in the loaded sitting position
and associated 3D reconstruction of the pelvis. (c) Superposition of the US-based (red) and EOS-based (green) radius of curvature of the IT.
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Introduction: The skin microclimate - that is, the temperature, humidity and airflow next to the skin surface - is an indirect
pressure ulcer risk factor and a direct risk factor for the development of Moisture-Associated Skin Damage (MASD). Temperature
and humidity affects the structure and function of the skin, increasing or lowering possible damage thresholds for the skin and
underlying soft tissues (Kottner et al., 2018). When a patch of skin is warmed beyond approximately 33°C (depending on core
temperature), local perspiration in the region increases markedly and the accompanying moisture causes maceration of the
skin, which makes it more susceptible to breakdown (Lachenbruch, 2005). Additionally, moisture increase due to sweating or
trans epidermal water loss results in increased skin breakdown as it also increases the coefficient of friction of the skin (Greasley,
2018). Generally, clinicians recognize the importance of limiting both skin warming and moisture accumulation to effectively
prevent skin breakdown (Lachenbruch, 2005). However, there is a lack of research and available solutions to the issue of
microclimate management. The aim of this paper is to test the extent to which a microclimate cushion cover with active airflow
(WA CC)1 can help wheelchair users manage their microclimate more effectively.
Methods: Using a modified ISO 16840-11 testing standard, we tested the WA CC on 5 different popular wheelchair cushions,
measuring temperature and relative humidity levels over a two-hour period. The results of the WA CC tests were compared to
those when using the cushion brand’s standard cover.
Results: Overall, the tests show that the WA CC is effective in reducing both relative humidity (mean reduction of 15.2%) and
temperature (mean reduction of 3.1°C) over a sustained period of two hours for four out of five cushion types tested. The only
cushion for which the WA CC failed to reduce temperature and relative humidity more than the standard own-brand cover was
a non-permeable inflatable air cell cushion (mean increase of 1°C and 4.5%).

Conclusions: This gives an early indication of the dissipating temperature, perspiration and moisture levels that can be achieved
when using the WA CC. And with that how it could help prevent the formation of pressure ulcers by reducing the skin
temperature and skin surface humidity.
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THE EFFECT OF WHOLE BODY VIBRATIONS ON TISSUE LOADS
- A FEA PILOT STUDY
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Introduction: Nowadays, various types of wheelchairs enable users to participate in everyday life and leisure activities. Due to
further developments, such as lightweight construction or electrification, the range of applications and speed has steadily
increased, see Cooper [1]. A related disadvantage of this trend of higher mobility level is induced whole-body vibrations.
In the development of wheelchairs, the dominating decisive factors are usability, comfort and prevention of tissue damage. The
topic of whole-body vibrations is usually not in the focus. However, these occur constantly in everyday life and represents a
relevant load factor causing higher tissue loads.
Previous studies for wheelchairs evaluate these effects on the basis of the acceleration on the seat surface, see Wolf [2], from
which limit values for the cushion surface are derived. The level of increased tissue loads is not determined in detail, but they
are decisive, as these ultimately determine the possible risk of pressure injuries, see Willeke [3].
Methods: In the presented study the topic of whole-human body will be introduced and their influence on tissue loads will be
analyzed via the Finite Element Analysis (FEA) approach, using the Virtual Patient Model (VPM) Jo. Different pathway types will
be compared by the following parameters:
• Seat pressure map
• Vibrational level at the seat surface and the human body
• Volumetric Strain Distribution (VSD) of the internal tissue
•

Results: The study showed a significant increase of the tissue loads evaluated by the pressure map but also by the VSD plot.
Using the standard evaluation with the RMS acceleration value at the seat underestimates the potential risk. The application of
the FEA analysis presents a more detailed evaluation and enables the assessment of different chair designs or additional wheel
suspensions.s
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WOUNDS AND PRESSURE ULCERS IN SCI-PERSONS
Jeanette Sams-Dodd1, Maurizio Belci2, Surendra Bandi3, Damian Smith4, Frank Sams-Dodd1
1
2
3
4

Willingsford Ltd., Southampton, United Kingdom
Stoke Mandeville Hospital, Aylesbury, United Kingdom
Duke of Cornwall Spinal Treatment Centre, Salisbury Hospital, Salisbury, United Kingdom
Spinal Injuries Association, Milton Keynes, United Kingdom

Introduction: Spinal cord injury causes loss of coordination between immune and nervous systems, resulting in
immunodeficiency and poor wound healing. The micropore particle technology* is a passive immunotherapy that acts via the
microbiome to treat wound infections. It removes bacterial and fungal toxins and enzymes in wounds and disrupts biofilm. This
allows the immune system to regain control of the wound and to remove infection. The technology contains no antimicrobials.
The study evaluated it for treating wounds and pressure ulcers in SCI-persons.
Methods: Open, single-arm, prospective study with patients and their carers being responsible for daily dressing changes in
own home. Wounds were monitored daily using pictures supplied by patients.
Results: The study included 43 wounds. All 20 acute grade 1-4 wounds (<4 weeks old) closed without complications. 13 chronic
grade 3 and 4 wounds without osteomyelitis (age 6 weeks to 12 years) also closed, but the treatment period was longer. In 10
grade 4 wounds with underlying osteomyelitis soft tissue infection was removed and the wound would transform into a stable
draining fistula to allow infectious debris drain from the bone infection. Extended bedrest was not required. No adverse events
or allergies were observed.
Conclusions: The micropore particle technology is effective in treating wounds and pressure ulcers in SCI-persons with all
wounds reaching closure unless associated with osteomyelitis. Easy-of-use facilitates self-care and independence. All wounds
less than 6 weeks healed rapidly and without complications, underscoring the urgency of early intervention.
*MPPT; Amicapsil-SCI, Willingsford Ltd.
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Introduction: In 2020 health care systems were under stress due to the pandemic caused by the coronavirus 2019. International
estimates reveal that the need for intensive care (ICU) is greater and with the involvement of elderly, obese patients in critical
condition(1-2). In view of this, the prevention and treatment of pressure ulcer (PU) has become challenging. So, this study aimed
to report the use of Low-Level Laser therapy (LLL-T) in the treatment of PU in a patient with COVID-19.
Methods: This case report was carried out at an Adult ICU, Nephrology Ward and at the Integrated Nephrology Center of a
university hospital in the State of São Paulo, Brazil. This study was approved by the Research Ethics Committee of the University
of Campinas and followed all Brazilian and international standards for research involving human beings.
Results: This is a 39 years old, female, who was submitted to kidney transplantation in 1997, evolved with rejection in 2002 and
has since been on hemodialysis. When hospitalized in June of 2020 for investigation of pleural effusion, she tested positive for
SARS-COV-19, with clinical instability, poor nutritional status, opportunistic infections and thrombosis in her arteriovenous
fistula. The patient evolves with PU in the sacral region, unclassifiable, due to the presence of necrosis. The treatment of PU was
performed with papain-based gel at 10% concentration and conservative sharp wound debridement and the use of LLL-T as an
adjuvant. The LLL-T device used* was power density of 100mW, using a punctual application technique, with a distance of 2
centimeters between the points using 2 Joules (J) of the infrared wavelength (IR 780-940nm) on the surrounding skin and 2JIR
associated with 2 J of the red wavelength (R (600-780nm) in the wound bed, with application twice a week, following the
institution's protocol. On 16/09/2020, the patient reported pain in the wound region, at this point it was decided to increase
the doses to 3 Joules of each wavelength (R+IR), with resolution of the pain at the wound site ahd complete healing in
04/11/2020.
Conclusions: Use of LLL-T was a great adjuvant in the treatment of PU, it promoted pain relief and comfort. However, the patient
showed an important improvement in general condition, contributing to the improvement of the wound, since healing is a
systemic phenomenon.
References:
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DATA FROM CLINICAL PRACTICE DEMONSTRATES PRESSURE
ULCER (PU) PREVENTION IN ELDERLY CARE THROUGH THE
INTRODUCTION OF TECHNOLOGY INTO THE CARE
PATHWAY
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Introduction: Globally, in long term care, the PU prevalence rate is reported to be 3.4%-32.4%1. This abstract offers a subset
analysis of elderly care (EC) data from a real-world evidence (RWE)2 project conducted to demonstrate reductions in PUs when
Sub-Epidermal Moisture (SEM) assessment* was implemented into the PU prevention care pathway.
Methods: A formal pragmatic design evaluated the impact of implementing SEM assessment into existing PU standard of care
(SoC) pathways, as an adjunctive device to objectively alert clinicians to the detection of deep and early-stage PU on specific
anatomical areas of a patient’s body.
•
•
•
•

703 mixed-population subjects at risk for developing PUs
11 European, EC type settings
All patients were scanned daily at the sacrum and heels.
Existing SoC remained unchanged apart from the introduction of the technology

Health care practitioners (HCPs) were trained in the use of the technology and clinical interpretation of the technology prompts.
Preventive interventions were based on clinical judgement, SoC, and technology prompts. The facility’s prior PU incidence data
were used as a comparator control to compute PU incidence reduction post deployment of the SEM assessment.
Results:
The analysis of this cohort identified:
• Reduction PU incidence:
• 86.8% reduction in HAPU incidence rate compared to prior incidence
• 55% (6/11) of the facilities had ZERO HAPUs during the evaluation period:
• 100% reduction rate
• 17,729 SEM assessments taken – 59% of had SEM delta ≧0.6 - In only 24% of the assessments was visual discolouration
noted
• The SEM assessment result influenced the HCP decision making for the patient in 69% of cases
• After the SEM assessment, additional interventions were put in place for 70% of patients scanned

Conclusions: Current risk assessment tools and skin and tissue assessments are subjective and cannot alert HCPs to early,
incipient, non-visible pressure induced damage that occurs before visual skin damage, especially in a vulnerable group of
patients. Incorporating an objective anatomically specific technology into routine PU care pathways across enables HCPs to
provide earlier preventive interventions. When used as an adjunct to existing SoC, the technology informs HCPs with subclinical
data on early, microscopic skin damage and is an effective tool to support the prevention of PUs.
References:
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2) Burns M. (2020). Reducing Pressure Injury/Ulcer (PI/U) Ulcer through the Introduction of Technology. Accepted and presented at EWMA, Virtual
Conference 2020
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KNOWLEDGE BASED TELEMEDICINE FOLLOW-UP AND
PREVENTION OF PRESSURE INJURY
Hanne Haugland1, Anne Riisøen Selsjord1
1 Sunnaas rehabilitation hospital, Spinal cord injury, Bjørnemyr, Norway

Introduction: People with spinal cord injury (SCI) have a particular risk of developing pressure injury.
The aim: increase knowledge regarding prevention, and decrease the number of new PIs by establish a multidisciplinary and
knowledge-based telemedicine follow-up service.
Methods: Persons with a newly acquired SCI, and persons treated with PI flap surgery are included in the follow-up program.
The results are separated into two sub-studies. Sub-study one is a randomized controlled trail (RCT) regarding PI prevention in
persons hospitalized for acute-rehabilitation after acquiring the SCI.
The Intervention group receive knowledge-based telemedicine follow-up @home 12 months after discharge. The control group
receives follow-up corresponding to current practice. The two groups are compared regarding occurrence of PI.
Sub-study two is a case control study including persons post-PI flap surgery. The participants receive telemedicine follow-up
during the first year after surgery. The occurrence of PI recurrence in the group will be compared with an equivalent group of
persons which previously went through flap surgery.
Results: Sub-study one; 24 included, 11 in the TMG, 13 in the CG. Men 9 (82 %) in the TMG, median age 59 years (minimum 40,
maximum 78) in the TMG compared to 11 (85 %), median age 56 years (minimum 19, maximum 83) in the CG. Spinal cord injury
severity; complete (3, 27 %) and incomplete (8, 73 %) in the TMG, 3 (23 %) and 10 (77 %) in the CG. PI occurrence; 3/11 (27 %)
category 2 PIs localized: heel (1), sacrum (1) and tuber ischi (1) in the TMG, compared to 1/13 (7.7 %) PI, localized: tuber ischi in
the CG. All PIs Healed within one week.
Sub-study two; 6 included in the TMG, 18 in the CG. Men 6 (100%) in the TMG. Median age at injury 43 years (min 16, max 76) in
the TMG, compeard to Men 16 (89%), median age at injury 33 years (min 9, max 58) in the CG. Spinal cord injury severity; complete
(5, 83%) and incomplete (1,17%) in the TMG, 15 (83%) and 3 (17%) in the CG. PI recurrence occurrence; 3/6 (50%) Category 2:
PIs, localized: tuber ischi (2), category 4, sacrum (1) in the CG compared to 10/18 (56%) PI localized: tuber ischi (6), trochanter
(2), foot (2) in the CG.
Conclusions: A systematic pressure injury approach using e-health possibilities, is an innovative approach to offer proper service
to a vulnerable group of individuals. There are few comparable studies on the use of telemedicine in pressure injury prevention.
Knowledge of this can contribute to good treatment lines and the right use of resources for the group. The telemedisin followup program will reduce the missing link between hospital and home.
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FUNDAMENTAL NURSING CARE TO PREVENT PRESSURE
INJURIES: A SCOPING REVIEW
Diana Sousa1, Isabel Ferraz1, Dulce Cabete1
1 Higher School of Nursing of Lisbon, Lisboa, Portugal

Introduction: PU are considered an indicator sensible to nursing care, as nurses assess risk, diagnose the problem, and establish
a preventive and curative care (Sanford-Clarey, 2017). There is evidence then less than a half of patients at risk receive preventive
care according to existing guidelines (Balzer & Kottner, 2015), which is not concordant to patient safety promotion (Ball, Murrells,
Rafferty, Morrow, & Griffiths, 2014; Braga, Jesus, & Araújo, 2018). An adequate nursing care should be patient-centered, attending
to basic needs, promoting physical and psychological well-being, which Kitson et al name as fundamental care (Feo, Kitson, &
Conroy, 2018).
Methods: A scoping review was carried out following the methodological assumptions of the Joanna Briggs Institute (2015).
Primary studies in hospitalized adults and/or elderly people were included, published in English, Portuguese and Spanish
between 01-01-2014 and 31-12-2020, in a total of 49. The central concept analyzed was the fundamental nursing care in
prevention of pressure ulcer. The hospital context was selected, with the phenomenon of interest being the preventive nursing
care for the development of UPP.
Results: 7 categories emerged: person-centered care organization with leaders and experts in care; risk factors; application of
protective dressings; existence of early mobility protocols; standardized care; computer systems. Immobility is documented as
a preponderant factor, hence patient’s mobilization is a fundamental nursing care in the prevention of UPP.
Conclusions: There is a clear need for clarification of fundamental nursing care, which is why research in this area is required.
The effectiveness of early mobility protocols in the prevention of UPP is highlighted, with loss of mobility being the main factor
in the development of UPP.
References:
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BIOMECHANICAL AND TOPOGRAPHICAL
CHARACTERIZATION OF CORNEOCYTES USING AFM WITH
RESPECT TO ANATOMICAL LOCATION
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1 University of Birmingham, School of Chemical Engineering, Birmingham, United Kingdom

Introduction: The stratum corneum (SC) comprises corneocytes, which are differentiated dead keratinocytes composed of a
cornified envelope and a keratin-filled interior and connected by corneodesmosomes [1]. Understanding how these cells sustain
load is relevant to better comprehend the mechanisms leading to loss of skin integrity and the development of pressure ulcers.
The current work aims to understand the relationship between the topographical features of corneocytes and their mechanical
properties using Atomic Force Microscopy (AFM).

Methods: Corneocytes were collected from five different regions: forearm, cheek, neck, sacrum, and the medial heel by tape
stripping. The tape was attached to a glass slide and single corneocytes were analyzed by AFM. Tapping mode (TM) cantilevers
(stiffness = 40 N/m) were used. Each corneocyte was indented to obtain 100 force curves.
Results: Forearm, sacrum, and neck corneocytes presented similar topography: vein-like features across the surface, while cells
from the cheek displayed a corrugated topography and those from the medial heel presented villi-like structures (Fig. 1). The
apparent Young’s modulus, E, was obtained using the Oliver-Pharr method [2] and differences were found to be significant
between medial heel corneocytes and the remaining locations (Fig. 2). The neck and sacrum presented the lowest apparent E.

Conclusions: Cells from the medial heel were shown to be the stiffest. Cheek cells, though distinct in topography from the
forearm, showed similar values of E, while neck cells, though displaying similar topography, were softer. This work shows the
importance of combining the study of morphology and mechanics to understand the mechanical function of the SC. While the
maturation of the SC may be one of the most important factors in skin barrier function, the intrinsic differences in mechanical
properties of corneocytes may help reveal how different body sites behave against load and pressure. It must also be noted
that only the apparent elastic modulus could be calculated as the compliance of the tape was not considered. Future work will
focus in obtaining real values of E.
References
1 Menon GK, Cleary GW, Lane ME. The structure and function of the stratum corneum. International Journal of Pharmaceutics. 2012;435(1):3-9.
2 Oliver WC, Pharr GM. An improved technique for determining hardness and elastic modulus using load and displacement sensing indentation
experiments. Journal of Materials Research. 1992;7(6):1564-83.
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DETECTING THE SIGNS OF SKIN DAMAGE USING BIOPHYSICAL
AND BIOMARKER APPROACHES
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Introduction: Pressure ulcers (PUs) and incontinence-associated dermatitis (IAD) are types of skin damage that result from
prolonged exposure to external insults including pressure, shear, friction, and moisture. The clinical symptoms, which can often
become chronic, include erythema, skin swelling, oedema and skin breakdown. It is imperative to detect early signs of these
conditions prior to irreversible damage. However, subjective skin assessment typically used by clinicians lack predictive capability.
Objective biophysical and biomarker approaches have been suggested to provide the means of monitoring the early signs of
damage, although further evidence is required to establish their sensitivity and specificity.
This project aims to develop an array of biophysical sensors, in addition to skin biomarkers, to understand the pathophysiological
changes associated with variations in skin integrity, specifically associated with PUs and IAD.
Methods: A series of parallel studies have been conducted including a retrospective analysis of established data from the host
lab, a survey of skin damage from the application of personal protective equipment (PPE), and prospective studies of skin
changes following prolonged exposure to pressure and moisture, and PPE. Parameters assessed included transepidermal water
loss (TEWL), stratum corneum hydration (SCH), erythema and inflammatory skin biomarkers.
Results: Results revealed that prolonged exposure of the skin to mechanical loads and moisture disrupted the barrier function,
as evidenced by increased TEWL, SCH and manifestation of adverse reactions (i.e. itchiness, rashes, and spots). For example, the
assessment of healthcare workers (n=17) using PPE revealed the nasal bridge was the skin site most affected by FFP3 mask
application as evidence by increased TEWL, with the second consecutive day of mask usage (week 2) exhibiting the highest
values (Figure 1A). Statistically significant correlations (p<0.05) were also observed at the nasal bridge prior and post mask
application for TEWL (Figure 1A) and between TEWL and participants’ BMI (Figure 1B).

Figure 1. Variations in TEWL values following RPE application (A) and correlations of TEWL with participant BMI (B) on the bridge of the nose.

Conclusions: Prolonged use of RPE over 3 weeks period caused changes in skin barrier properties of HCWs causing an increase
in TEWL and variations in skin hydration. Future works will include the analysis of skin sebum for the quantification of biomarkers,
which are reflective of skin status. In addition, a cohort study of patients who have early signs of skin damage will be conducted.
Funding sources: This work was supported by the European Union’s Horizon 2020 research and innovation programme under
the Marie Skłodowska-Curie grant agreement No. 811965 (Project STINTS - Skin Tissue Integrity under Shear).
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THE IMPORTANCE OF OBJECTIVE EVALUATION IN NONHEALING WOUNDS
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Introduction: The impact of non-healing wound on the patient’s life is very significant (Deufert, Graml, 2017). Treating patients
with non-healing wounds is a daily challenge for healthcare professionals. A systematic approach is needed to set precise goals
of treatment management, which should include a complete assessment of the wound, taking into account the aetiology and
characteristics of the wound as well as the patient as a whole. Good non-healing wound management requires an objective
description of the wound assessment (Gray, 2020). The assessment of non-healing wounds is one of the key interventions of
general nurses in ensuring monitoring of the effectiveness of the healing process. The assessment of non-healing wound serves
two purposes, namely to identify a non-healing wound in order to create a comprehensive wound management plan.
Furthermore, as a reliable tool for measuring the results of proposed management (Gil, 2020).
Methods: The aim is verification of the use and benefit of Triangle of Wound Assessment scale for non-healing wounds of various
aetiology for holistic wound assessment. To evaluate the use of Triangle of Wound Assessment in relation to the process of nonhealing wounds of different aetiology using a rigorous approach for objective monitoring of wound condition.
Prospective follow-up study of three cases (n=3) (tab.1) of patients with non-healing wounds different aetiology (leg ulcers of
venous aetiology, diabetic foot syndrome, pressure ulcer), which were evaluated using the Triangle of Wound Assessment.
Table 1. Sample characteristics (n = 3) – Cases Overview
Case No.
Gender/ age (years)
1
Female (73)
2
Female (74)
3
Male (43)

Wound formation
December 2020
October 2016
September 2020

Wound type and location
Diabetic foot ulcer at right foot
Pressure ulcers at left heel and ankle
Venous leg ulcer at right lower leg

BMI – Body Mass Index

Results: The Triangle of Wound Assessment was shown to be holistic, systematic, and objective in the monitor non-healing
wounds as we were able to assess accurately the symptomatology. When we have used previous traditional approach in the
wound assessment we could oversee some symptom namely wound exudation, wound odour and wound margins. Especially
in the pressure ulcer the Triangle of Wound Assessment helped to identify the early sign of infection worsening (amount and
character of exudate).
Conclusions: The use of Triangle of Wound Assessment is easy and leads the expert from a comprehensive wound assessment
to the intended treatment targeting and optimal selection of therapeutic dressing. In these three cases the use of Triangle lead
to the better planning for local wound management and early risky symptoms identification.
References:
1) DEUFERT, D., GRAML, R. (2017). Disease-specific, health-related quality of life (HRQoL) of people with chronic wounds—A descriptive cross-sectional
study using the Wound-QoL. Wound Medicine, 16, 29-33. DOI.org/10.1016/j.wndm.2017.01.006.
2) GIL, S., 2020. Implementing the Triangle of Wound Assessment framework to transform the care pathway for diabetic foot ulcers. Journal of Wound Care
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THREE-DIMENSIONAL SHAPE CONFORMATION
PERFORMANCES OF WOUND DRESSINGS TESTED IN A
ROBOTIC SACRAL PRESSURE ULCER PHANTOM
Adi Lustig1, Amit Gefen1
1 Tel Aviv University, Biomedical Engineering, Tel Aviv-Yafo, Israel

Introduction: Effective exudate retention by dressings requires close and intimate dressing-wound contact, immediately and
continuously after the dressing application. Any dressing-wound spaces may allow for build-up of non-retained fluids, causing
exudate pooling which forms a favorable environment for pathogen growth. Maceration may follow if the pooled exudates
spread to peri-wound skin. Dressings with a claimed 3D-shape-conformation technology are commercially available, however,
their effectiveness in minimising dressing-wound gaps has never been scientifically investigated. We present a novel
bioengineering methodology for testing the effectiveness of such 3D-shape-conformation dressings, using our recently reported
robotic phantom system of a sacral pressure ulcer.
Methods: By means of 3D laser scanning and bespoke software, we reconstructed dressing shapes after simulated use and
calculated the goodness-of-fit between each dressing (swelled to near-saturation) and the corresponding wound geometry.
Two dressing sizes (10×10 cm and 12.5×12.5 cm) and two wound depths (2.5 or 2 cm) were considered.
Results: All the tested dressings were far from reaching good contact with the (simulated) wounds: Approximately one third of
the wound volume and nearly half of the wound surface were not in contact with the swelled dressings.
Conclusions: Our present findings question whether 3D-shape-conformation dressings are effective, by revealing their swelling
behavior which was previously unknown.
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DEFEROXAMINE CAUSES A DECREASE IN OXIDATIVE STRESS
AND IMPROVES MUSCLE REGENERATION IN A MOUSE MODEL
OF PRESSURE ULCERS
Jannah Nasir1, Johannes Heemskerk1 2, Peter TC So2 3, Lisa Tucker-Kellogg1 2
1 Duke-NUS Medical School, Cancer and Stem Cell Biology, Singapore, Singapore
2 Singapore-MIT Alliance for Research and Technology, BioSystems and Micromechanics (BioSyM) Interdisciplinary Research Group, Singapore, Singapore
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Introduction: Deferoxamine (DFO) is an FDA-approved drug that has been found to accelerate skin wound closure, but its effect
on muscle and its mode of action are unclear. This study aims to investigate the therapeutic effect of DFO on the wound
microenvironment and subsequent muscle regeneration following pressure ulcers in a transgenic mouse model.
Methods: Multicolour (confetti) fluorescent protein expression was induced in muscle satellite stem cells and their progeny by
crossing inducible Pax7cre and Brainbow2 transgenic C57BL6 mice. This construct causes newly regenerated muscle to express
confetti fluorescent proteins while the pre-existing tissue remains dark. Pressure ulcers were created in the mice by applying a
pair of 12 mm magnets to the dorsal skinfold and panniculus carnosus muscle, in two intervals of 12 hours. Mice with PU were
subcutaneously injected with DFO in the treatment group and 0.9% saline in the control group (n=7). Ex vivo wound tissues
were studied by immunohistochemistry, immunofluorescence and microscopy at different time-points.
Results: DFO treatment had little effect on skin closure, but muscle tissue was greatly affected in sections examined at day 3,
10, and 40 after injury. DFO treatment caused a decrease in free iron, according to Perl’s Prussian blue staining. At 3 days following
injury, lipid peroxidation and DNA oxidation were decreased in DFO-treated wound tissues, compared to saline control. At 10
days post-pressure injury, DFO-treated wound tissues had a higher score of granulation and greater M2-macrophage infiltration
than saline-treated tissues. At 40 days and even 90 days following PU, saline-treated muscle tissues failed to regenerate or were
partially regenerated, while DFO-treated tissues exhibited extensive muscle regeneration, clearly visible from the confetti
fluorescence.
Conclusions: In summary, we show that DFO causes a decrease in free iron levels and oxidative stress, and promotes granulation
and infiltration of pro-regenerative M2 macrophages. Moreover, DFO improved long-term muscle regeneration following
pressure ulcers.
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EVALUATING THE IMPLICATIONS OF PH SUBSTRATE AND
MOISTURE-INSULTED SKIN USING TWO DIFFERENT
INCONTINENCE PRODUCTS
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Introduction: Incontinence-associated dermatitis represents a major clinical challenge with symptoms ranging from erythema
to skin breakdown. The main preventive strategies rely on transporting moisture away from the localised skin surface with
incontinence products. The study aims to examine the effects of two incontinence pads with different acquisition materials and
pH buffering capacities on skin health following exposure to synthetic urine (S-urine).
Methods: Four sites at the sacral region of 6 healthy volunteers, three males and three females (mean age 35.5 ± 2.9 years) were
exposed to either incontinent pads in a dry state or saturated with S-urine (pH=8) for 60 minutes, followed by a 1 hour period
in the presence of loading created by 450 high sitting. Recovery was then characterised over 30 minutes. At the end of each test
phase, transepidermal water loss (TEWL), surface pH, stratum corneum hydration (SCH), erythema, and skin inflammatory
biomarkers were measured at each site.
Results: A 2-5-fold TEWL increase was detected at the sites exposed to S-urine saturated pads, exacerbated in some participants
during high sitting. SCH increased approximately 2-fold at the sites subjected to S-urine (Figure 1). No remarkable changes in
TEWL and SCH were recorded at the control sites with dry pads. In addition, there were no significant trends in the measures of
skin pH and erythema, with skin pH in an acidic range throughout the study. Skin parameters returned to baseline following
the recovery period.

Figure 1. Temporal profiles of TEWL (left) and skin hydration (right) values at a test site subjected to an S-urine saturated pad for each participant.

Conclusions: It is imperative to design incontinence products with the ability to protect skin health and maintain the surface
pH when interacting with urine. Future work will include the recruitment of an extended cohort of elderly volunteers and the
quantification of inflammatory biomarkers and corneocytes sampled from the skin surface.
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INCIDENCE OF PRONE POSITION PRESSURE ULCER IN THE
COVID-19 PANDEMIC
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Introduction: The infection caused by COVID-19 can lead to the development of acute respiratory distress syndrome (ARDS),
whose treatment involves admission to intensive care unit (ICU), mechanical ventilation and prone position (PP). Although PP
has a pulmonary protective effect, complications can occur, such as, accidental extubation, facial edema, removal of venous
catheters, broncho aspiration and pressure ulcer (PU), which usually occur in tissues underlying a bony prominence or related
to a medical device. The aim of this study was to assess the incidence of PP pressure ulcer and its risk factors in COVID-19 patients
admitted to ICU.
Methods: Cohort study with follow up of adult patients with Covid-19 undergoing PP, admitted to ICU, for six consecutive
months (from September 2020 to February 2021).
Results: The study included 30 patients with a mean age of 57.1 years (SD=14.9), mostly male (n=17;56.7%), white (n=19;63.33%)
and non-smokers (n=23;76.6%). Relative to comorbidities, was observed hypertension (24;80%), diabetes (9;30%), dyslipidemia
(6;20%), stroke (4;13.3%), venous insufficiency (2;6.7%) and arterial insufficiency (2;6.7%), with BMI of 30.9 kg (SD=7.6), and 12
(40.0%) obese. The majority (n=17;56.7%) were receiving enteral nutrition and the average calorie intake was 782.3 (SD=346.8).
Concerning mechanical ventilation, 20 (66.7%) patients in VCV mode, mean FiO2 was 0.9 (SD=0.1), PEEP 10.2 (SD=2.2), with a
PaO2/FiO2 ratio of 108.8 (SD=24.4). APACHE II ranged from 12 to 31 with a mean of 21.4 (SD = 21.4), and 11 (36.7%) patients
died. The mean Braden Scale score was 8.9 (SD=0.8) and the mean PP time 20.1 (SD=3.9) hours. Most patients (n=21;70.0%)
developed PU related to PP, with an incidence of 7%, and some patients developed more than one (44 PU in total). Most patients
(n=21; 70.0%) developed ulcers in the first PP cycle, 4 (13.3%) in the second and 5 (16.7%) in the third cycle.
Conclusions: The incidence of PU was 70% and there was no difference for any clinical variable.
References:
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"FILLING TIME": A MULTIPLE COMPARISON FROM TRADITIONAL
TO TECHNOLOGICAL TREATMENTS
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Introduction: The main target in deep bedsores care is, after debridement if needed, to fill the loss of substance as soon as
possible [1], avoiding infection and complications. Aim of this work is the Filling Time (FT) comparison between traditional,
advanced and technological materials with and without the addition of an active dressing.
Methods: The study is still ongoing. At the moment, data about 48 patients have been collected. Our target is to compare the
filling time of deep bedsores in 60 patients, divided in 3 groups, according with the dressing used: group A iodoformic gauze,
group B alginate, group C hydrofibre dressing. In each group half of the patients has the addition of a dressing containing an
active molecula* (an olive oil derived ozonide with vitamin E acetate in spray formulation). Wound cleaning with an isotonic
chloroxidating electrolytic solution. Weekly evaluation until the complete filling of the loss of substance and comparison of the
Filling Time between each group and between the two half of patients each group.
Results: All wounds achieved the complete filling in different times: more days in group A (67/82 days), less days in groups B
(32/49 days) and C (28/35 days) but the patients treated with the addition of the active molecula* had a mean FT reduction of
more than 50%: 62% in group A, 56% in group B and 51% in group C. No worsening, no pain, no allergies, no adverse reactions,
no signs of infection or critical colonization. Patients didn’t report any discomfort.
Conclusions: The addition of this olive oil derived ozonide allowed us to achieve a quickest Filling Time in comparison with the
other treatments. We didn’t change anything of the dressing protocol just because we needed to evaluate how much the
addition of the active molecula* could be significantly effective [2], avoiding any other interference. In any case we had the
complete filling of the loss of substance with both treatments, but the active molecula* (an olive oil derived ozonide with vitamin
E acetate in spray formulation) demonstrated to be able to accelerate the filling times in any situation.
References:
[1] Martin M. (2013) Physiology of wound healing. In: Flanagan M. (ed) Wound Healing and Skin Integrity: Principles and Practice. Chichester: WileyBlackwell
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HYALURONATE VS AMINO ACIDS: A COMPARISON IN THE
CARE OF PRESSURE INJURIES
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Introduction: The role of Hyaluronic Acid (HA) in wound care and its effectiveness are well known [1]; often it can be mixed
with materials defined "ancillary" such as amino acids (AA) which fifteen years ago began to show positive results in vulnology.
The aim of this work is to compare HA+AA versus HA in the care of bedsores, focusing especially on the difference in healing
time.
Methods: We collected data on 100 inpatients of Nursing Homes with non infectious pressure ulcers, divided into two groups
of 50 each; group 1 patients have been topically treated with HA and the ones of group 2 with HA+AA, both in cream formulation.
Moist gauze as secondary dressing. Dressing change 3 times a week and weekly Wound Area evaluation using a wound
measurement system*. We evaluated the Healing Time; patients that did’t heal within 12 weeks have been considered “missing”.
Patients in systemic antibiotic therapy and/or using immunosuppressive drugs, malnourished, with cachexia and/or neoplasms
and with a low life expectance have been excluded.
Results: 97 patients healed the ulcers within 12 weeks (3 missing) but there were significant differences between the two groups
of patients in terms of Healing Time although both treatments achieved the complete epithelialization: the patients treated
with Hyaluronic Acid + Amino Acids had a mean HT of 19.3% faster than those treated with Hyaluronic Acid only (HA patients
mean HT: 66.2 days - HA+AA patients mean HT: 53.4%). In any case we had no complications and every treatment has been
well tolerated and effective.
Conclusions: Topical amino acids demonstrated to be not only an “ancillary” material but also an added value for hyaluronic
acid dressings [2]; they can accelerate healing process so they must be considered an active part in the tissue repair.
References:
[1] Neuman MG, Nanau RM, Oruña-Sanchez L, Coto G. (2015) Hyaluronic acid and wound healing. J Pharm Pharm Sci 18: 53-60
[2] Cassino R, Kopniak A. (2020) Hyaluronic Acid (HA) in comparison with Hyaluronic Acid plus Amino Acids (HA+AA): a 10 years topical treatment review.
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SIO2-AG+CHLOREX IN SPRAY POWDER: EFFECTIVENESS IN
FUNGAL COLONIZATION AS A IAD COMPLICATION
Roberto Cassino1, Cristina Galuzzi1, Gabriela Sofia Barrionuevo Moreno1, Irena Cela1
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Introduction: Very often the macerated erythema of the skin caused by IAD (Incontinence Associated Dermatitis) tends to
worsen [1] due to a fungal superinfection, frequently by Candida Albicans [2], especially in elderly diabetic patients. The aim of
this work is to demonstrate that it’s possible to avoid and/or eradicate fungal colonisation using a simple procedure that is very
effective both in prevention and in treatment.
Methods: Twenty elderly patients with IAD have been enrolled; ten with a fungal colonisation, highlighted by a Wood lamp
(Group One) and ten without it (Group Two). Every time they had to change the diaper, after careful hygiene with a specific
product, they were treated with a spray powder* (SiO2-Ag+Chlorex: silicon dioxide, ionic silver and chlorexidin), taking care to
cover the whole affected area with a thin layer of powder. Patients in systemic antibiotic/antifungal therapy and/or using
immunosuppressive drugs, and with cachexia and/or neoplasms have been excluded. After three weeks of observation we
evaluated the presence or absence of fungal colonies in both groups of patients.
Results: All patients achieved an excellent result with disappearance of IAD-induced skin lesions within the observation time
[3]; all patients in Group One eradicated mycotic colonisation within 7-10 days and none of the patients in the Group Two
developed fungal colonies. We had no worsening, no allergies, no adverse reactions and patients didn’t report any discomfort.
Conclusions: The powder* (SiO2-Ag+Chlorex: silicon dioxide, ionic silver and chlorexidin) has already been shown to be effective
not only in treating infected skin lesions, but also in accelerating healing. This work has highlighted a further added value of
this molecule, namely the antifungal action.
References:
[1] Beele H. et al. Incontinence-associated dermatitis: pathogenesis, contributing factors, prevention and management options. (2018) Drugs & Aging.
35(1):1-10
[2] Campbell J.L. et al. Candida Albicans colonization, continence status and IAD in the acute care setting: a pilot study. Int Wound J 2017; 14:488-495
[3] Cassino R. et al. Defeating IAD with technomolecular silver. 17th EPUAP Open Meeting (2014) Stokholm, Sweden
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ELECTROSTIMULATION IN BEDSORES: PRELIMINARY RESULTS
OF A NEW THERAPEUTIC APPROACH
Roberto Cassino1, Lorella Bettaglio1, Gabriela Sofia Barrionuevo Moreno1, Irena Cela1
1 "Sacra Famiglia" Korian Nursing Home, Geriatrics - Long Term Care, Pieve del Cairo, Italy

Introduction: Electrostimulation showed to be effective in wound care about 15 years ago [1], especially in terms of
debridement, pain relief and faster tissue repair [2]. Sometimes, despite the best wound care treatments and management
(positioning, mattresses, technological dressings), some pressure ulcers are resistant to many treatments and natural healing
process stops or slows down. Aim of this work is to demonstrate that ElectroStimulation (ES) can be effective not only in
debridement and pain relief but also in reawakening hard-to-heal bedsores.
Methods: The study is still ongoing. We are enrolling only patients with III-IV degree pressure ulcers in stand by for at least 6
months. Our target is to collect data about 15 recalcitrant bedsores using a low frequency monophasic pulsed direct current
(ES) connected to a polyurethane dressing with a contact layer of gel and charcoal; ES is applied twice a day for 30 minutes each.
Wound cleaning with an isotonic chloroxidating electrolytic solution and dressing change twice a week. Observational period
4 weeks. We evaluate the Wound Area Reduction (WAR) using a wound measurement system* system and the wound bed
cleaning.
Results: All the enrolled bedsores had a quick reawakening and achieved the complete cleaning of the wound bed in a few
days; the wound area reduction was statistically significant (mean WAR 21.3%): in fact it has been less then 3% in the last 6
months. We had no worsening, no pain, no allergies, no adverse reactions and patients didn’t report any discomfort; no signs of
infection or critical colonization.
Conclusions: Numerous clinical trials have demonstrated that ES used adjunctively with standard wound care (SWC), enhances
wound healing rate faster than SWC alone [3]. Our results showed that low frequency monophasic pulsed direct current (ES)
can be not only very effective to accelerate wound healing but also to reactivate the stopped healing process in hard-to-heal
ulcers.
References:
[1] Kloth L.C. Electrical stimulation for wound healing; a review of evidence from in vitro studies, animal experiments and clinical trials. Int. J Low Extrem.
Wounds 4(1): 2344
[2] Young S, Hampton S, Tadej M. (2019) Study to evaluate the effect of low-intensity pulsed electrical currents on levels of edema in chronic non-healing
wounds. J Wound Care. 2011; 20(8): 368, 370-3
[3] Kloth L.C. Electrical Stimulation Technologies for Wound Healing. Adv Wound Care (New Rochelle). 2014 Feb 1;3(2):81-90
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ANALYSIS OF THE INCIDENCE OF PRESSURE ULCERS IN
NEONATES WITH NON-INVASIVE MECHANICAL VENTILATION
Pablo García Molina1, Paula Balaguer Escutia2, Evelin Balaguer López1 3, María Ángeles Montal1, Maria Carmen Rodríguez Dolz1 3
1 Facultat d'Infermeria i Podologia UV, Nursing, Valencia, Spain
2 Doctor Peset University Hospital, ICU, València, Spain
3 Hospital Clínic Universitari, Nursing, València, Spain

Introduction: Non-Invasive Mechanical Ventilation is one of the most used clinical devices in neonates of the Neonatal Intensive
Care Units. This has demonstrated its effectiveness in decreasing mortality in these children; however, these systems generate
a prolonged pressure in certain anatomical parts of the newborn that favours the appearance of Pressure Injury (PI). The
prevalence of PIs due to these systems is estimated to be between 22,7% and 54% (1,2).
In recent years, less harmful interfaces have been designed in order to protect newborn’s skin and prevent pressure ulcers related
with NIMV. To determine the most effective interface for the prevention of PI in neonates hospitalized in the Neonatal Intensive
Care Unit (NICU) of the Hospital Clínico Universitario de Valencia carriers of NIMV.
Methods: It is a cohort, observational, longitudinal and prospective analytical study. It was carried out in the NICU of the Hospital
Clínico Universitario de Valencia between March and May of 2019 by directly observation of the newborn and a collection sheet,
with prior authorization from the Clinical Research Ethics Committee (CEIC) of the own hospital. The signature of the informed
consent of the parents of the neonates who participated in the study was requested too.
Results: The study sample was of 34 neonates, of which 20,59% (n=7) developed PI. Of the total number of patients with lesions,
the 57,1% (n=4) were carriers of nasal splints, the 42,9 % (n=3) had oxygen nasal cannulas* and 0% HFOs nasal prongs. The
57,2% (n=4) of the lesions appeared in neonates carrying CPAP/BiPAP ventilator modes, compared to 8,3% (n=1) who carried
HFO.
Conclusions: The use of HFO nasal prongs and oxygen nasal cannulas* against nasal splints as a method to reduce the incidence
of PIs in neonates with NIMV. It would be advisable to implant it in the Neonatal Intensive Care Unit of the Hospital Clínico
Universitario de Valencia, takin into account the constant vigilance and assessment.
References:
1) Bonell-Pons, Laura, et al. "Neonatal facial pressure ulcers related to noninvasive ventilation: incidence and risk factors."EWMA Journal14.2 (2014): 33.
2) Cubells Celda, R., Montal Navarro, M. Á., Rodríguez Dolz, M. C., Pérez Lafuente, E., Barberá Ventura, C., & García Molina, P. (2020). Prevención de úlceras
por presión en neonatos con ventilación mecánica no invasiva.Gerokomos,31(2), 107-112.
*RAM cannula
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THE EFFECTIVENESS OF SEM ASSESSMENT IN EARLY
IDENTIFICATION OF PRESSURE DAMAGE IN A SPANISH LONG
TERM CARE FACILITY
Sylvia Sobrin1, Kate Hancock2
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2 Bruin Biometrics LLC, Medical Affairs, Los Angeles, United States

Introduction: The primary objective of this quality improvement study in a long-term care facility in Spain was to evaluate the
effectiveness of SEM assessment technology in conjunction with usual skin assessment practices in the early detection of
pressure damage compared to standard of care, and secondly, to reduce PU incidence in the study group to zero. The data from
this study contributed to a large, international amalgamation of Real-World Data1.
Methods: Over a 50-day period, 40 patients, n=20 receiving standard of care (SoC), and n=20 receiving SoC plus SEM assessment,
were assessed for PU risk.
SoC + SEM Assessment Group
• Patients underwent risk assessment using a locally developed risk assessment tool (risk 0-4), visual skin assessment and
SEM assessment using SEM assessment technology
• Anatomically specific targeted PU prevention interventions were implemented appropriate to the results as per local
policy and protocol

SoC Group
• Patients in the SoC group received the same skin assessments but did not undergo SEM assessment
• Patients received usual prevention interventions appropriate to the assessment results as per local policy and protocol

Results: No patients in the SoC+ SEM assessment group developed a PU during the study period (0% incidence) however, two
developed a PU after the study period when SEM assessment was no longer deployed
• Positive (SEM Δ Delta>0.6) SEM assessment technology readings noted in all heel assessments and 45% of sacral
assessments
• SEM Δ Delta ≥0.6 was noted in all heels (100%) where visual discoloration was noted (n=28/40)
• Correlation between SEM Δ Delta and visual discolouration was 100% in heels; in sacrum correlation was 33%

Number of patients assessed
Any SEM Δ Delta (≥0.6) (any time)
Confirmed Δ Delta* (≥ 0.6)
Visual discolouration
Additional interventions
•

Left Heel
20
20 (100%)
20 (100%)
15 (75%)
6 (30%)

Right Heel
20
20 (100%)
20 (100%)
13 (65%)
7 (20%)

Sacrum
20
18 (90%)
9 (45%)
3 (15%)
1 (5%)

In the SoC group, three patients developed a category 2 ulcer (15% incidence)

Conclusions: Use of the SEM assessment technology facilitates earlier anatomically targeted interventions. Although a small
study, the results contrast existing standards of care against a technology enabled care pathway. The SoC plus SEM assessment
group reported superior clinical results than the SoC group and achieved 0%PU incidence rate.
References:
1) Burns M. (2020). Reducing Pressure Injury/Ulcer (PI/PU) through the Introduction of Technology. Abstract submitted and presented at EWMA 2020
*Provizio® SEM Scanner
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FLUID MANAGEMENT AND STRENGTH POST-SIMULATED USE
OF PRIMARY AND SECONDARY DRESSINGS FOR TREATING
DIABETIC FOOT ULCER: ROBOTIC PHANTOM STUDIES
Adi Lustig1, Amit Gefen1
1 Tel Aviv University, Biomedical Engineering, Tel Aviv-Yafo, Israel

Introduction: Non-offloaded diabetic heel ulcers and the wound dressings used to treat them may be subjected to considerable
bodyweight forces. A novel robotic foot phantom with a diabetic heel ulcer was designed and constructed to test the combined
performances of applied primary and secondary dressings, in simulated non-offloaded (standing) and off-loaded (supine)
postures.
Methods: We specifically compared the performances of two sets of primary and secondary dressings: (i) a primary gellingfibre dressing consisting of non-woven pad made of polyvinyl alcohol (PVA) fibers combined with a secondary bordered foam
dressing recommended by the manufacture of the primary dressing and (ii) a primary gelling-fibre dressing made of sodium
carboxymethylcellulose (CMC) fibers combined with a secondary bordered foam dressing recommended by the manufacture
of the primary dressing. Fluid retention and distribution between the primary and secondary dressings of each pair were
determined using weight tests, and mechanical strength of the primary dressings was further measured post-simulated use
through tensile testing.
Results: The polyvinyl alcohol primary dressing and corresponding border dressing pair performed similarly in the two simulated
postures (retention= ~97%), whereas the comparator (i.e. sodium carboxymethylcellulose primary dressing and corresponding
border dressing) pair exhibited a 13%-decrease in retention for a supine to standing transition. Furthermore, the polyvinyl
alcohol primary dressing delivered up to 2-times more fluid to its paired secondary dressing and endured 1.7-times greater
strain energy than the comparator primary dressing before failure occurred.
Conclusions: The present robotic foot phantom and associated methods are versatile and suitable for testing any dressing, in
consideration of the relevant clinical factors and practice.
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MACROPHAGE IMMUNE-CELL FUNCTIONALITY UNDER
MECHANICAL CUES
Daphne Weihs1, Shirley Yitzhak-David1
1 Technion - Israel Institute of Technology, Biomedical Engineering, Haifa, Israel

Introduction: The immune, macrophage cells have a crucial function in controlling inflammation and tissue repair in the context
of wounds, which may be influenced by mechanical or biochemical cues. The body controls the amounts of macrophages and
maintains a delicate balance in their functional phenotypes, being pro-inflammatory or pro-repair, respectively, clearing threats
such as bacteria and repairing tissues; external cues may alter the balance. As macrophages migrate through dense tissue to
reach damage sites, the cells experience mechanical strains that change their morphology and may also affect their functionality.
Methods: Human monocyte cells (THP-1) were differentiated to macrophages using PMA and then adhered onto stretchable
substrates. We then applied radial strains at levels of 0-10% and evaluated the effects of the stretching on cell morphology,
viability, and adherence. The functionality of the macrophages was also evaluated by their ability to phagocytose 2-μm diameter
fluorescent particles, as a scale-model for bacteria; phagocytosis was quantified using Fluorescence-activated cell sorting (FACS).
Results: Stretching affected the morphology of the macrophages, where differentiated macrophages typically attain an
elongated morphology. Particles internalization reduced, for example, by up to 2-fold under 6% strains, indicating potential
changes in phagocytotic uptake under deformations.
Conclusions: Deformations that occur naturally in tissues may provide cues to macrophages when to migrate and when to
perform phagocytosis.
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WHAT IS THE IMPACT OF PROPHYLACTIC SILICONE
DRESSINGS ON THE INCIDENCE OF PRESSURE ULCERS
AMONG PATIENTS IN THE ACUTE HOSPITAL SETTING?
Aglécia Budri1, Claire Sugrue1, Zena Moore1, Declan Patton1, Tom O'Connor1, Pinar Avsar1
1 Royal College of Surgeons in Ireland, University of Medicine and Health Sciences, School of Nursing and Midwifery, Ireland

Introduction: Recent guidelines have advocated for the use of prophylactic silicone dressings in conjunction with standard
preventative care(1), a systematic search on the effectiveness of silicone dressings in this regard is needed to inform best practice.
This review explored the impact of silicone dressings on incidence of PUs in adults in acute care, as it explored the impact
according to anatomical location this provides a unique insight compared to a previous review.
Methods: A SR following the guidance of PRISMA, the search was undertaken on Jan2021. Data extraction and EBL quality
appraisal were undertaken independently by 2 reviewers. Data were analysed using meta-analysis and narrative synthesis.
Results: Nine studies were included. Results showed a statistically significant reduction in the incidence of PUs among those
using preventative silicone dressings (3%; 74/2264), compared to a control group (8%; 152/1798) receiving only standard care
(p<0.000001). Silicone dressings were found to reduce PU incidence statistically significantly at the sacral area, when compared
to a control group (p<0.00001), however no statistically significant difference was found win PU incidence on the heels of
participants (p<0.07). Four studies concluded that silicone dressings reduced the mean time for pressure ulcer development
when compared to a control group(2-5), one study found that silicone dressings reduce pressure ulcer severity when compared
to a control group(2), and finally one study found no difference in pressure ulcer incidence between two brands of silicone
dressings (6). The mean score for the EBL critical appraisal was 93.2% (min=76.2%, max=100%, SD=8.6%).
Conclusions: Recent guidelines have indicated the use of silicone dressings as part of standard PU preventative care in the
acute hospital setting. The results of this systematic review provide evidence to support the use of prophylactic silicone dressings
in the prevention of PU on the sacral area among adults cared for in the acute hospital setting. However, no evidence of effect
was seen for the heels, indicating that further research work is needed in this area.
References:
1. EPUAP, NPUAP, PPPIA.Prevention and Treatment of Pressure Ulcers/injuries:Clinical Practice Guideline:The International Guideline
2019:EPUAP,NPIAP,PPPIA;2019.
2. Hahnel Eet al.The effectiveness oftwo silicone dressings for sacral and heel pressure ulcer prevention compared with no dressings in high�risk intensive
care unit patients: a randomized controlled parallel�group trial.BritJourDermatology.2020;183(2):256-64.
3. OeM,et al.Effects of MultilayerSiliconeFoamDressings for thePrevention ofPUs in High-Risk Patients:A RCT.AdvancesinWoundCare.2020.
4. Forni C, et al.Effectiveness of using a new polyurethane foam multi�layer dressing in the sacral area to preventthe onset of PU in the elderly with hip
fractures:Apragmatic RCT.InternationalWoundJournal.2018;15(3):383-90.
5. SantamariaN,etal.A randomisedcontrolled trial of the effectiveness of soft silicone multi-layered foam dressings in the preventionofsacral andheelPUin
trauma and critically illpatients:the border trial.InternationalWoundJournal.2015;12(3):302-8.
6. StankiewiczM,et al.A cluster-controlled clinical trial of two prophylactic silicone sacral dressings to prevent sacralPI in critically ill
patients.WoundPractice&Research.2019;27(1):21-6

PS1.12

A BIOMECHANICAL AND PHYSIOLOGICAL EVALUATION OF
PULSATING MODE IN A HIGH SPECIFICATION MATTRESS
Peter Worsley 1
1 University of Southampton, School of Health Sciences, Southampton, United Kingdom

Introduction: International guidelines for the prevention and treatment of pressure ulcers recommend different strategies that
includes pressure relief/redistribution [1]. A new device has recently been introduced to the healthcare market incorporating a
pulsating mode within an alternating air mattress. However, its effects on interface pressure and skin health have yet to be
determined in comparison to traditional mattress modes.
Aim: Investigate the biomechanical and physiological responses to prolonged lying postures during three mattress modes,
namely:
1. Continuous low pressure (CLP)
2. Alternating low pressure (ALP)
3. Pulsating mode
Methods: An array of measures were taken to monitor the interaction between a cohort of able-bodied participants and a
commercial support surface [2]. A randomised cross-over design was used to assess three distinct postures; supine, 30 lateral
tilt and 45° raised head of bed and three mattress modes; continuous low pressure (CLP), alternating pressure (ALP) and pulsating
mode. Synchronised measures included interface pressures*, transcutaneous gas levels (TcPO2 and TcPCO2) at the sacrum using
combined electrode** at the sacrum, microclimate (temperature and humidity) and internal mattress pressures.
Results: The 12 healthy volunteers were recruited with a range of ages (23-72 years) and body types (BMI range 20.4-35.1kg/m2).
The data revealed that each setting provided a high level of pressure redistribution, resulting in low interface pressures in the
majority of cases (Table 1).
During alternating and pulsating modes the internal pressures of the support surface appear to modulate tissue physiology,
namely transcutaneous tissue gas tensions (Figure 1). In the vast majority of cases (11/12, 92%) this resulted in local sacral tissues
being perfused. Microclimate values at the support surface interface increased during the prolonged lying posture, indicative
of the passive management of thermal and moisture loads.

Conclusions: The most effective mode for maintaining tissue perfusion was pulsating. All three mattress modes were effective
in providing pressure redistribution and high levels of comfort. This lab-based evaluation of pulsating mode compliments recent
clinical findings regarding the mattress’s performance in care home settings, where a low incidence of pressure ulcers was
reported [3].
References:
1. NPIAP, EPUAP, PPPIA, Prevention and Treatment of Pressure Ulcers: Quick Reference Guide., ed. E. Haesler. 2019, Osborne Park, Australia: Cambridge
Media.
2. Bader, D.L. and P.R. Worsley, Biomed Eng Online, 2018. 17(1): p. 40.
3. Zwaenepoel, E., et al.,. Int Wound J, 2020. 17(1): p. 124-131.
* ForeSitePT, Xsensor, Canada
** E5280, TCM4 series, Radiometer, Denmark
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EVALUATION OF THE SUPPORT SURFACE OF A PRESSURE
REDISTRIBUTION AIR MATTRESS IN THE PREVENTION OF
PRESSURE INJURIES IN AN ICU IN THE CONTEXT OF A COVID19 PANDEMIC
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Introduction: Powered reactive pressure - relieving support surfaces are an essential tool for preventing pressure injuries in an
intensive care setting (1, 2). In a COVID-19 pandemic context, where patient mobilizations were reduced, it was necessary to
have effective pressure - relieving support surfaces. The aim is to evaluate a pressure redistribution air-mattress* redistribution
system in patients admitted to the ICU in a pandemic context.
Methods: Retrospective single-center cohort design where the appearance of pressure injuries was evaluated. All pressure
redistribution air-mattress* patients were selected for one cohort and selected for convenience for the other. Both groups during
the period of January 1 and May 1, 2021. The information was obtained from the computer records of the UCI data management
program. Measures of central tendency were used and Fisher's Exact Statistic was applied to see the relationship between the
variables.
Results: The sample consisted of 24 people. 95.8% (23 due to complications related to COVID-19) and, where 79.61% were
placed prone position during their stay in ICU. 8 patients used a pressure redistribution air-mattress* and 16 used other reactive
SEMPs with or without a motor. 1100 days of admission were included in the sample as a whole. The cumulative incidence of
patients with pressure injury for any reason in the sample as a whole was 45.83% (11). Being in the group of other SEMP there
was an incidence of 50% (8). In the pressure redistribution air-mattress* group, it was 60% (3) (p = 0.679). The pressure
redistribution air-mattress* group did not have any pressure injuries related to the bearing surface (Table 1). The other cohort
had an incidence of pressure injuries due to the support surface of 50% (8) (p = 0.022), and in the pressure redistribution airmattress* there were no people with pressure injuries related to the support surface.
Conclusions: The pressure redistribution air-mattress*showed significantly fewer pressure injuries in the ICU in a COVID-19
pandemic setting. More robust multicenter studies with a larger sample are necessary to corroborate the results of this study.
References:
1. Shi C, Dumville JC, Cullum N (2018) Support surfaces for pressure ulcer prevention: A network meta-analysis. PLOS ONE 13(2): e0192707.
https://doi.org/10.1371/journal.pone.0192707
2. McInnes E, Jammali-Blasi A, Bell-Syer SEM, Dumville JC, Middleton V, Cullum N. Support surfaces for pressure ulcer prevention. Cochrane Database of
Systematic Reviews 2015, Issue 9. Art. No.: CD001735. DOI: 10.1002/14651858.CD001735.pub5.
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Graphic 1. Incidence of pressure injury by support surface. Own elaboration.
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MOREL-LAVALLÉE LESION: DIFFERENTIAL DIAGNOSIS OF
SACRAL PRESSURE ULCER IN OLDER PEOPLE
Léa Tibeau1, Joelle Themistocle2, Marie-Line Gaubert-Dahan1
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2 Montfermeil Hospital, Geriatric mobile team, Montfermeil, France

Introduction: The Morel-Lavallée lesion is defined as a collection of seroma fluid between the skin and the fascia of the supraaponeurotic muscles. It is usually secondary to a sudden tangential shock to a highly vascularized tissue. It is often linked to the
practice of a high-risk sport and is more common in young people. It is not the subject of many publications except for few
cases reports. The case of an older patient with this syndrome is presented here and the differential diagnosis with a pressure
ulcer is discussed.
Methods: Mrs. D., 82 years old, is hospitalized in Rehabilitation center after a left hip fracture from a fall at home. Her usual
treatment includes statin, antihypertensive and antiplatelet drug as secondary prevention after strokes for which she keeps
aphasia, swallowing and balance disorders. Mrs. D. is not allowed to lean on the left lower limb for a month after the insertion
of a long gamma nail. She is stood up and installed in the chair daily. A skin lesion appears on the left-side of the sacral skin at
the sixth post-operative day. This wound is initially thought to be a pressure ulcer: it is fibrino-necrotic and bleeds on touch.
Nursing care is painful and requires morphine. After 1 month of debridement, the wound becomes hollow: it is cavitating,
fibrinous and necrotic. A pelvic MRI described a parietal cavity in the sacral region, with aerial content, associated with myositis
of the left gluteus maximus.
Results: After expert opinion, the diagnosis of Morel-Lavallée lesion is made. The atypical appearance and evolution of the
wound is explained by the mechanism of wound formation: a collection of serum-like fluid was formed when the patient fell,
by shearing mechanism, into the subcutaneous tissues. This led to the necrosis of the overlying tissues, reminiscent of a pressure
sore, and then to the appearance of the cavity corresponding to the collection of seroma fluid. In the case of Mrs. D., a hematoma
formed in a dead space created by the shearing of subcutaneous tissue during her fall. This hematoma was unnoticed and then
caused necrosis of the overlying tissue, reminiscent of the appearance of a dry necrotic pressure ulcer. Surgery was not indicated
in the case of Mrs. D. and care consisted of debridement and dressing application. The wound edges invaginate a month and a
half after the fall. The wound is gradually cleaned, and the edges are revascularized. When Mrs. D. leaves the hospital, the wound
is clean, the bottom of the lesion is budding, and the edges begin to close.
Conclusions: Morel-Lavallée lesion is under-diagnosed and is part of the differential diagnosis of a pressure ulcer in older people.
In the face of the unusual evolution of a wound in an older who has fallen, under antithrombotic treatment, it is necessary to
be able to question the initial diagnosis and to have recourse to expert opinions or even further examinations to propose the
best treatment adapted to the patient.
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PROTECT THE SKIN FROM BIPAP RELATED PRESSURE INJURY
Frantz Dorestant JR1
1 Forest Hills, Nursing, Forest Hills, United States

Introduction: The purpose of this research was to identify the best practice to provide pressure reduction to the skin, while
using a BiPAP device. We had a significant increase in device related pressure injuries due to BiPAP masks in 2019 (3).
Methods: Identify the number of hospital acquired pressure injuries due to BiPAP masks, target number of hospital acquired
pressure injuries for the year, devices trialled, patient population to be used on, device selected, collaboration with respiratory,
barriers (device not staying in place), adjustments due to barriers (adjustment of device to the device and not on patients nose).
Identify your stakeholders: RN, MD, PCA, RT, and patients that require BiPAP use. Then create a committee to address this topic,
trial of multiple pressure injury prevention resources, implementation of assessment and intervention by the Respiratory
Therapist and RN’s, indication of who is using BiPAP therapy every day through daily email blasts, and weekly audits done by
the CWOCN
Results: The initial device related hospital acquired pressure injury due to BiPAP was on February 2019. The remaining 2 device
related hospital acquired pressure injury due to BiPAP were in
March 2019 and one in September 2019. From April to September, there were 65 patients using BiPAP therapy. Of that number
95% of patients were having complications with the application of the Foam dressing directly to the bridge of the nose (sliding
off the patient’s nose). The ICU CCC deliberated and decided to trial a process of application of the foam dressing to the actual
mask instead of the bridge of the patients nose directly. Since then, there has been 5 months without a Device Related Pressure
Injury caused by a BiPAP
Conclusions: Implementation of a foam dressing between the mask and the patient’s skin/bony prominence, in conjunction
with not securing the BiPAP mask too tight, helps to offload pressure onto the nose
References:
1) National Pressure Injury Advisory Panel. Available at: http://www.npiap.com. Accessibility verified April 1, 2020.
2) Agency for Healthcare Research and Quality (AHRQ). Preventing pressure ulcers in hospitals: A toolkit for improving quality of care. Retrieved December 3,
2018 from: http://www.ahrq.gov/research/ltc/pressureulcertoolkit/puover.htm
3) The Joint Commission. (2018). Managing medical device-related pressure injuries. Quick Safety (43).
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NO HEEL HAPI'S
Frantz Dorestant JR1
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Introduction: The National Pressure Ulcer Advisory Panel (NPIAP) defines a pressure injury as a localized injury to the skin and/or
underlying tissue as a result of pressure or when soft tissue is compressed between a bony prominence and an external surface
for a prolonged period of time (NPIAP 2018). In 2017, at LIJ Forest Hills, there were 41 Hospital Acquired Pressure Injuries (HAPI);
18 Lower Extremity Hospital Acquired Pressure Injuries. The aim of the study is to find a way to reduce the number of hospital
acquired pressure injuries to the lower extremities/heels.
Methods: The age demographics were from 27-101, both genders included, and from all units (excluding emergency room and
labor and delivery). Patients who are immobile, bedrest, contracted, Braden Scale below 19, and with impaired skin integrity
were targeted. Heel protectors were put on PAR, stocked twice a day, in-services were given for appropriate use, and 2 RN
validation and assessment on admission.
Results: 100% compliance for nursing in-service, decrease in total HAPI from 41 (2017) to 5 (2020) and No heel/lower extremity
Hospital Acquired Pressure Injury in the past 3 years
Conclusions: At the beginning of each year, the goal is to see a 25% reduction in the amount of heel/ lower extremity hospital
acquired pressure injuries. Upon implementation of all of these interventions, we were able to see a complete decrease of
hospital acquired heel/lower extremity pressure injuries to ZERO for the past 3 years. The major indicator of compliance with
the initiative and effectiveness of the education is application of the pressure injury prevention resources (heel boots or pillows)
for all applicable patients and reduction of heel/lower extremity hospital acquired pressure injuries.
References:
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MISSED NURSING CARE IN PRESSURE ULCERS' MANAGEMENT
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Introduction: Pressure ulcers are a great burden for both healthcare providers and patients. Existing data show a persistently
high incidence and prevalence of pressure ulcers worldwide. Exact data and the reasons for their occurrence cannot be easily
obtained. The aim of the work was to determine the level of Missed Nursing Care in the management of pressure ulcers.
Methods: At this stage, this quantitative exploratory survey can be considered as a pilot using the self-constructed validated
MCPU (Missed Care in Pressure Ulcers) questionnaire. The respondents were nurses working in a selected hospital.
Results: According to the results, the greatest insufficiencies in nursing management of pressure ulcers were found in the areas
of communication, personal and material supply. Some deficiencies were detected in the areas of assessment, diagnosis,
planning, implementation, and evaluation.
Conclusions: To solve the problem of nursing care management of pressure ulcers it is crucial to improve the quality
communication between nursing staff and to eliminate tensions between employees. It is evident that the tension is the result
of a lack of nursing staff and a lack of material supply. We assume that the elimination of these negative factors may significantly
improve the quality of pressure ulcer nursing care. However, the presence of these problems is also dictated by the financial
situation and priorities of health care facilities and providers.
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2) Jones, T.L., Hamilton, P., Murry, N. 2015. Unfinished nursing care, missed care, and implicitly rationed care: State of the science review. In International
Journal of Nursing Studies. 2015, 52(6):1121-1137. ISSN 0020-7489.
3) Kalisch, B.J. 2006. Missed nursing care: a qualitative study. In Journal of Nursing Care Quality. 2006, 21(4):306-313. ISSN 1057-3631.
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1365-2648.
5) Kalisch, B.J., Williams, R.A. 2009. Development and psychometric testing of a tool to measure missed nursing care. In Journal of Nursing Administration.
2009, 39(5):211-229. ISSN 1539-0721.
6) Moore, Z., Cowman, S., Conroy, R.M. 2011. A randomized controlled clinical trial of repositioning, using the 30° tilt, for the prevention of pressure ulcers. In
Journal of Clinical Nursing. 2011, 20(17–18):2633–2644. ISSN 1365-2702.
7) Valles, J.H., Monsiváis, M.G., Guzmán, M.G., Arreola, L.V. 2016. Nursing care missed in patients at risk of or having pressure ulcers. In Revista LatinoAmericana de Enfermagem. 2016, 21(24):e2817. ISSN 1518-8345.
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CLINICAL DECISION MAKING IN PRESSURE ULCER
PREVENTION AS IMPACTED BY THE USE OF DATA ANALYSED
FROM A PRESSURE ULCER REGISTRY
Kate Hancock1
1 Bruin Biometrics, Medical Affairs, Los Angeles, United States

Introduction: The first unique, Global Pressure Ulcer Registry (GPUR) developed by the worlds leading registry development
group*, is a resource for Real-World Data intended to be used for future clinical research and analysis by capturing a high volume
of data points resulting in the production of clearly defined outcomes and outputs1. The GPUR provides evidence that informs
about the efficacy of care pathways, patient centred care and if the SEM assessment technology, in conjunction with the current
Standard of Care, supports PU incidence reduction. This abstract represents an initial interrogation of the data within the GPUR,
with an explicit examination of the impact of SEM assessment technology upon clinical decision making.
Methods: Data points are captured by participating clinical sites using a data capture template ensuring accuracy and
consistency. These data points are submitted and then entered in the GPUR under a quality assured process. Anonymised subject
information from the GPUR includes in excess of 2500 subject records. Mining of the data took place to answer one specific
hypothesis pertaining to clinical utilisation of the SEM assessment technology.
Results: This is recognized to be a large dataset from a variety of care settings. One of the early key findings, substantiated
previous RWE publications2 with regard to SEM assessment, in that clinician’s decision making was impacted by SEM assessment
readings in 67.81% (n=2215) of cases. Further mining of the data has allowed closer scrutiny and enabled a series of case studies
to be developed which demonstrated the impact on the use of preventative interventions. (Fig 1)

Fig 1- Impact of SEM Assessment on Clinical Decision Making
Fig 2. Subject A, Plot SEM Assessments vs Interventions

This day-by-day depiction of SEM assessments for a specific patient (Fig 2) illustrates the impact the data had on clinical decision
making behind the subsequent preventative interventions. Interventions directly correlate to the reduction in SEM value (y axis)
where SEM delta (V) of <0.6 objectively alerts clinicians to the detection of deep and early stage PU on specific anatomical areas
of a patient’s body3.
Conclusions: The GPRU now contains in excess of 2500 subjects data and has the potential to unlock meaning behind
decision making and to unpick the clinical decision-making process with interventions decisions and thus the impact upon
patient outcomes. Registries provide stimulation for quality improvement as this initial mining with SEM assessment
technology demonstrates1.
References:
1) Gliklich RE, et al. Agency for Healthcare Research and Quality; February 2018. www.effectivehealthcare.ahrq.gov
2) Musa L, et al. J Wound Care. 2021
3) Okonkwo H, et al. Wound Repair and Reg 2020
SEM Assessment technology – Provizio® SEM Scanner Bruin Biometrics LLC
*Dendrite Clinical Systems
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PANDEMIC COVID19 INTENSIVE CARE UNIT (ICU).
INTERDISCIPLINARY STAFF EDUCATION AND PATIENT SAFETY
IN COVID19 PATIENT PRONE POSITION.
Camilla Leerskov Sorensen1
1 Aalborg University Hospital, Department of Quality and Coherence, Aalborg, Denmark

Introduction: In the beginning of the pandemic, spring 2020, the hospital I am a pressure ulcer nurse at, establish a Pandemic
Covid 19 ICU. The staff on this ward were gathered from different ICU, anesthesia nurses from different specialties, and different
located hospitals in the region. What they had in common, was their knowledge in taking care of critically ill patients. The
treatment of these patients was however different compared to the treatment they were used to provide, as a many of the
COVID-19 had to be treated in prone positioning due to respiratory failure. The staff felt insecure in prone positioning, as it was
a relatively unfamiliar procedure, the patients were in a critical condition and they were afraid of doing harm to the patient. In
addition, the equipment including the type of bed was new and the staff had not worked together as a team before.
In the beginning of the pandemic we saw 10 patients with 1 or more Pressure ulcers (PU). 2 PU in the face, 6 PU on the knees,
and 9 PU on the os coccyx/os sacrum.
Methods: There was a need in systemizing and building up a structured approach for the pressure ulcer prevention for the
Covid-19 patient in prone positioning.
•
•
•
•
•
•

Began using an air-filled cushion for prone position.
Established and educated a core of porters with primary function on the pandemic ICU.
Educational videos about prone positioning, demonstrating the different roles of the professionals in the change of
position into prone position.
Posters showing how to position the patient when in prone, on the back and the 30 degree tilt.
Bags prepacked with necessary prophylactic bandages and cushions for prone positioning.
Guideline from skintghent1 about prone positioning to support the effort.

Results: After implementing the structured approach we did not see any new PU. Healing process occurred on the already
acquired PU. The staff became more calm and secure in handling and nursing the patients. Recognition and use of the different
professionals skills and competences.
Conclusions: The COVID-19 ICU has been closed. The use of air-filled cushions and prepacked bags with all the necessary
equipment, is now standard for patients in prone position at our normal ICU. A team of porters dedicated to specific areas of
the hospitals is being tested.
References:
1 PRONEtect Practical guidance document: Skin Care Considerations for the Patient in Prone Position - Skint (skintghent.be)
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CARE BUNDLE. HOW CAN ONE SIMPLE INTERVENTION, AS
SKIN INSPECTION, CHANGE THE STAFF AWARENESS OF
PRESSURE ULCER (PU) RISK ASSESSMENT AND PREVENTION
Camilla Leerskov Sorensen1
1 Aalborg University Hospital, Department of Quality and Coherence , Aalborg, Denmark

Introduction: At the hospital I am a pressure ulcer nurse at, the Geriatric ward, had a 50% prevalence of PU in January 2020. It
was, however, unclear if the patient already had the PU when admitted to the ward or if it was acquired during the stay in the
geriatric ward.
Methods: To investigate if the patients had PU on admission, the ward agreed in doing a skin inspection within few hours, on
all patients admitted to the ward. All the patients with a PU were registered with name and social security number on a paper
in the guard room. The timeline for this little project started January 2021 and 2 months ahead. This project did not include
registering PU occurred on this specific geriatric ward. We did a journal audit on all the registered patients afterwards.
Results: During the 2 months 11 patients were registered. As we were going through both a pandemic time and a lockdown of
the ward caused to a Covid-19 breakout among the staff, the numbers are presumably not complete.
Very soon after we started the skin inspection, the staff began reflecting on risk assessment and prevention. They got more
aware of the observations and which specific risk factors influencing on the individual patient. When the nurses inspected their
patients skin, they observed a lot of other risk factors – e.g. immobility, nutritional status, skin status, risk of friction and shear,
or if there were specific vulnerable pressure points – e.g. the heels, the spine or the sacrum.
•
•
•
•
•

The ward developed and implemented a care bundle for their most common geriatric patient:
Mobilization
Specific hospital bed, and specific mattress
Skin care and barrier product,
Offloading heels.

A basic care bundle for the typical geriatric patient.
Conclusions: Just by focusing on skin inspection, the staff at the geriatric ward increased their knowledge in PU risk assessment
and prevention and implemented the knowledge in their nursing practice. They priorities the time to reflect with each other on
the best possible way to prevent PU. Their professional approach was increased. They became interested in increasing their
knowledge in PU risk assessment and prevention in order to increase the patient safety by preventing PU.
The focus and registration is ongoing, with more data to come.
References:
1) Skovgaard B, Dalsgaard LT, Hampton J, Nørbøge L, Jelnes R, Sørensen CLM, Melby BØ, Fremmelevholm A, Dreie H, Gram-Hansen J, Illum MB, Pedersen PU
(2020).Danish National Clinical Guideline for prevention af Pressure Ulcers at persons over the age of 18 . Guideline National Klinisk Retningslinje for
Forebyggelse af Tryksår hos voksne over 18 år (magicapp.org)
2) Prevention and treatment of pressure ulcers/injuries. Quick reference guide 2019
http://www.internationalguideline.com/static/pdfs/Quick_Reference_Guide-10Mar2019.pdf
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NOT EVERY WOUND OVER PRESSURE AREAS IS A PRESSURE
ULCER
Aksinya Nisha James1, Srinivasa Chakravarty Budithi1
1 The Robert Jones and Agnes Hunt Orthopaedic Hospital, Spinal Injuries, Oswestry, United Kingdom

Introduction: In persons with spinal cord injury, pressure ulcers occur frequently. When other skin conditions occur in areas of
the body where pressure ulcers typically occur, these could be misdiagnosed as pressure ulcers. This can result in inappropriate
treatment strategies. We describe 3 cases to emphasize that all wounds in the pressure areas are not pressure ulcers.
Methods: Case 1- 25 year old University student, T 10 Frankel A, presented with recurrent erythematous nodular lesions over
left ischial area, gradually increasing in size forming scabs and subsequently resulting in superficial skin loss. He had multiple
periods of bed rest to prevent worsening of skin condition. As this cycle continued it caused immense psychological distress to
the patient. Folliculitis was considered as one of the differential diagnosis and appropriately managed
Case 2- 50 year old man, C5 Frankel B developed a single sinus over right ischial area following closure of right trochanteric
pressure ulcer which resolved in few days .This was followed by erythematous fluctuant area with multiple sinuses over the
same site few weeks later. Pressure over the fluctuant skin produced serosanguinous discharge. MRI scan of the pelvis showed
a superficial collection within the right gluteal subcutaneous fat layer with no deeper communication. This sinus healed without
intervention in few weeks.
Case 3- 63 year old man, T5 AIS A, with recurrent right ischial tuberosity area erythema and superficial skin breakdown for few
years. This persisted with recurrent relapses despite surgical intervention for excision and closure. MRI Pelvis showed soft tissue
oedema and superficial inflammation. He is now awaiting opinion from plastic Surgeons.
The psychological distress these patients underwent due to the constant skin breaks was profound. It created physical restrictions
for patients which impose lifestyle changes as well.
Results: Points to consider- localisation to ischial area, can predispose to pressure ulcers, Investigations (MRI scan) showed
changes limited to skin and subcutaneous tissue only, no involvement of deep structures (deep to deep fascia)
Conclusions: Misdiagnosis of a wound prolongs the patient’s suffering by delaying healing thereby affecting the physical and
psychological balance. These cases highlight the challenges of differentiating between pressure ulcers and other wounds in the
pressure areas. It is quite important to correctly differentiate other skin conditions from pressure ulcers to ensure that treatment
is directed to the wound aetiology.
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PRESSURE ULCERS AS AN ELEMENT OF QUALITY OF CARE
FROM THE PERSPECTIVE OF THE LAY POPULATION - THE
QUESTIONNAIRE SURVEY
Dominika Čekanová1, Andrea Pokorná1
1 Masaryk University, Department of Nursing and Midwifery, Brno, Czech Republic

Introduction: Pressure ulcers (PUs) are a significant threat not only to patients but also to their relatives. Currently, there is a
transfer of care from the hospital, to the community sphere and thus requirements for lay carers are increasing. They have to
deal with similar acts on a daily basis as medical staff in hospitals - hygiene, positioning, assistance in taking food and medicine.
This is the reason why the education of lay carers on the issue is necessary. The aim of the research is to determine the level of
knowledge of lay people about the prevention and treatment of pressure ulcers and their experience with education by the
staff of a medical facility.
Methods: The quantitative questionnaire survey focusing on the knowledge of the lay population in the prevention and
treatment of PUs (some items from the PUKAT questionnaire) was used. Target population: lay people with or without experience
in caring for a person with PUs. The questionnaire consisted of 29 questions focusing on the level of knowledge and experience
with education by the healthcare staff. Statistical analyses were performed in SPSS on p-value 0.05.
Results: In total, 185 lay people filled out the questionnaire and were enrolled in the analysis. Overall, 135 of them was female
(72.97 %), 50 males (27.03 %). The mean age of respondents was 38.64. Among them, 62 respondents (33.51 %) stated that they
have experience with an immobilized person and 123 (66,49 %) stated that they had no experience. The average success rate of
respondents in knowledge questions was 52% (9.88 points). Statistically significantly better results were achieved by women (p
= 0.0108), persons in the age category 30 - 39 years (p = 0.0001), respondents with experience in caring for an immobilized
person (p = 0.0015) and with experience with hospitalization of a relatives (p = 0.0003).
Conclusions: The research identified a problem in the education of lay people by healthcare staff - only a minimum of lay people
who participated in the research were educated about the issue. Education in the field of prevention and treatment of pressure
ulcers and further research are a necessary step to improve the knowledge of the lay population about the prevention and
treatment of pressure ulcers and thus to improve the care of patients in the home environment.
Acknowledgement: This work was supported by the Ministry of Health of the Czech Republic under grant no. NU20-0900094“Cost analysis of pressure ulcers treatment - determinant of care”. All rights reserved.
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FACTORS INFLUENCING NURSES' DECISION-MAKING ON
INTERVENTIONS AND PRODUCTS FOR ASSISTANCE WITH
PERSONAL HYGIENE AND SKIN CARE IN NURSING HOME
RESIDENTS: THE SKINCARE-PILOT STUDY
Janna Sill1, Katrin Balzer1, Jan Kottner2, Elisabeth Hahnel2, Monira El Genedy-Kalyoncu2
1 University of Lübeck, Institute for Social Medicine and Epidemiology, Nursing Research Unit, Lübeck, Germany
2 Clinical Research Center for Hair and Skin Science, Charité-Universitätsmedizin Berlin, Department of Dermatology and Allergy, Berlin, Germany

Introduction: Skin health and personal care is of great importance in the daily care for nursing home residents and for prevention
of common skin diseases. Multiple factors such as nurses’ knowledge and attitudes, patients’ preferences and staff capacities
may determine nurses’ decisions about residents’ needs for personal support. This study aimed to assess factors influencing
nurses’ choice of interventions and products for assistance with personal hygiene and skin care in nursing home residents.
Methods: A mixed-methods study was conducted in three nursing homes in Germany (SKINCARE-Pilot) as part of the SKINCARE
trial (NCT03824886) [1]. The quantitative part consisted of structured non-participating observations of nursing assistance with
personal hygiene in purposive samples of residents. The data were descriptively analysed. Qualitative data collection comprised
one semi-structured interview with the nursing manager and one focus group discussion with 5-8 nursing staff members per
institution. All interview data was thematically analysed.
Results: Overall, 16 observations were conducted in three nursing homes. Three nursing home manager and 17 staff members
were interviewed. The observational data revealed heterogeneous practices in nursing assistance with personal hygiene and
skin care. Skin assessment was rarely performed prior to assistance with skin care, and in most cases the use of skin care products
was not adapted to individual skin conditions. From the interviews with nursing staff, following factors emerged to influence
nurses’ decisions on the allocation of interventions and skin care products to assist residents with personal hygiene and skin
care: (i) individual resident preferences, (ii) nurses’ knowledge and preferences regarding certain skin care strategies and products,
(iii) availability of skin care products, and (iv) staff capacities. The interviewees reported various strategies to ensure that individual
support needs are met even in situations of understaffing, e.g. by increasing the work pace, assigning the most resilient nurses
to the morning shift, or postponing assistance with personally hygiene to late shifts. Only one individual interview showed
prioritisation of essential nursing support in favour of residents with higher care demands. Factors that influence the decision
of prioritisation are, e.g. the activity level of the resident, sweating, overweight and intertrigo. In general, cutbacks appear in
skin care first.
Conclusions: The quality of personal hygiene and skin care appears to be largely associated to contextual factors at the resident,
staff and organizational level and is less informed by a regular explicit assessment of care needs and evidence-based criteria for
clinical decision-making.
References:
[1] Kottner, J., E. Hahnel, M. El Genedy, K. Neumann, and K. Balzer, Enhancing SKIN health and safety in aged CARE (SKINCARE Trial): a study protocol for an
exploratory cluster-randomized pragmatic trial. Trials, 2019. 20(1): p. 019-3375.

PS2.10

PREVENTING PRESSURE ULCERS AT HEEL REGION
Dragica Tomc1
1 Institute of Oncology Ljubljana, Enterostomal therapy, Ljubljana, Slovenia

Introduction: In intensive care unit we have patients, who are in very high risk for developing pressure ulcers (PU). We have
had 19600 cases of PU in year 2019 and 30% were PU at heels. Using our institution protocol for preventing PU, nutrition
screening and support gives results and next year numbers drop on 16500 cases. Despite all high Incidence of PU involving the
heel regions wasn’t satisfactory.
Methods: We decide to give lessons about off-load pressure points for ICU stuff. Than we discover heel protectors made from
elastic polyurethanic membrane which build several static comoras. They are filled with air and don’t need extra pump unit, we
filled them manually. They have a hole for heel to constantly reduce pressure and keep leg in good position. We buy several
pairs of these boots and educate our medical stuff how to use them.
Results: We used inflatable protectors at 6 patients and constantly check about amount of air in them. We prevent PU on heels
at 4 patients. In two cases patients remain second stage PU. Protectors are soft, made from transparent material that facilitates
easier skin monitoring. Low air technology and smart valve ensures optimal pressure in the support. Protectors are easily to
use and stuff love working with them.
Conclusions: Protectors minimise risks for PU on heels and around uncles also. We got nice results and protectors are easily to
clean and have long usability. We are using them regulary.
References:
British journal of community nursing: Reduced heel pressure damage when using the Repose foot protector.
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PROJECT PRIME - PRESSURE RELIEF INDEX METRIC
ENHANCEMENT
David Newton1, Jonathan Busby2, Bill Smith1
1 Arjo, Research & Development
2 Arjo, Medical Affairs

Introduction: How to improve the education of clinicians regarding alternating therapy mattress system performance?
Current education involves system comparison using Pressure Relief Index1 (PRI) based on 3 pressure thresholds
(30mmHg/20mmHg/10mmHg) originally selected as being clinically relevant through association with tissue reperfusion via
arterioles, capillaries and venules.
More recent studies2 indicate that there is no universally safe pressure time threshold for all, hence indicating a ‘lower pressure
for longer’ strategy for offloading is more optimal, particularly for key anatomical areas of concern such as the heel3 and sacrum.
Performance depends on many complex factors and issues can often arise interpreting this data when seeking to inform clinical
practice and surface selection.
An enhanced set of metrics is proposed focusing on the amount of time truly spent offloading the tissue.
Methods: A laboratory investigative study was performed on 4 commercially available alternating support surfaces. Heel
interface pressure was measured over the cycle utilizing an 80kg flexible jointed mannequin and a number of additional
parameters were calculated and compared.
The first component of the PRIME metrics measures the total percentage time that interface pressure is offloaded, being under
a more clinically relevant 1mmHg threshold.
The second component is the total interface pressure, in the form of an ‘area under the curve’ (AUC) calculation.
The third component looks at the total applied alternating cell pressure.
The final component is the peak interface pressure.
Results:

*Bold indicates higher performance.

Conclusions: These PRIME metrics provides an additional view beyond the traditional PRI thresholds in indicating the degree
of offloading.
As newer more advanced support surfaces are developed, this more sophisticated analysis technique is required to measure
performance improvements. The use of this technique can more clearly highlight areas of innovation that can then benefit
patients.
References:
1 Rithalia S,Kenney L,“ The art and science of evaluating patient support surfaces“,World Wide Wounds,September 2001.
2 Gefen A & Clark M (2019) Saving lives through pressure ulcer research: revisiting our decade-old perspective of aetiology. Wounds International 10(2):8-9
3 Newton D et al,EPUAP2019 Conference Abstract Poster P60
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INTERNATIONAL PERSPECTIVE ON REPORTING MEDICAL
DEVICE-RELATED PRESSURE ULCERS
Ewa Crunden1, Peter Worsley1, Susanne Coleman2, Lisette Schoonhoven3
1 University of Southampton, Southampton, United Kingdom
2 University of Leeds, Leeds, United Kingdom
3 Utrecht University, Utrecht, Netherlands

Introduction: Pressure ulcers (PUs) are a complex healthcare issue. MDRPUs are often hospital acquired (HA) and reported
incidents are often used as care quality indicator. In some health systems PUs category 3 and above are associated with financial
consequences. However, MDRPUs are caused by medical devices and it is likely the problem with prevention does not only lie
in the care a patient receives. There is limited literature describing reporting processes for MDRPUs in clinical practice. We have
undertaken a study to describe reporting processes and establish details reported in relation to MDRPUs.
Methods: We undertook online, telephone, and face-to-face semi-structured interviews with participants from leading skin and
wound care organizations. Participants had to be experienced in PU reporting and have a strong interest in MDRPUs. Data were
analysed thematically using both inductive and deductive approaches. Reporting of barriers and facilitators was underpinned
by a framework for determinants of professional practice (Flottorp et al., 2013).
Results: Between November 2019 and January 2020 we interviewed seventeen participants from eleven countries. The majority
of participants identified themselves as tissue viability/wound and ostomy care nurses (13/17). Eighty percent of participants
had over 10 years of experience in wound care; one participant represented a medical device manufacturer. Two main themes
were identified (1) reporting systems and processes, (2) barriers and facilitators. Reporting MDRPUs is a new practice and not
yet embedded in all healthcare systems. There is no consistent approach to reporting between healthcare systems or
organisations within them. Usually, reporting is limited to mandatory identification that a PU was caused by a device, with any
details restricted to the file’s free-text section. Some participants reported an internal database relating to MDRPUs is kept for
team use. Additionally, although most of the participants confirmed a medical device (MD) regulatory body was present in their
healthcare system, none of them reported a MD associated with PU development. The reasons given were: lack of awareness of
possibility, lack of policy, and perception of the lack of effectiveness of the medical device authority. Further barriers and
facilitators are presented in Table 1 below.
Conclusions: Reporting MDRPUs is becoming a standard practice locally. Often there is no standardization in data collection
and details of the device are not reported systematically. Medical devices associated with PU development are not routinely
reported to MD regulatory bodies.

References:
Flottorp, S. A., Oxman, A. D., Krause, J., Musila, N. R., Wensing, M., Godycki-Cwirko, M., Baker, R. and Eccles, M. P. (2013) 'A checklist for identifying
determinants of practice: A systematic review and synthesis of frameworks and taxonomies of factors that prevent or enable improvements in healthcare
professional practice', Implementation Science, 8(1), pp. 35.
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• Host educational activities on p
prevention
t
and
treatme
ent of pressure ulcers
• Organisse awareness raising events to shar
s e infor
o mation
about pr
p essure ulcers
• Reach out
o to your local community to infor
o m them
about pr
p essure ulcers
• Make polic
p y makers aware about presssure ulcers
• Join Stop
o Pressure Ulcers community on Social media

Tiime
m to
t act, to keep the skin
kinn intact.
n
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RESSURE ULCERS
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ownload support material fo
or free at:

www.epua
.epuap.or
org
rg
EPUAP Business Office: office@epuap.org, +4
420 251 019 379.
For more infor
o mation follo
o w EPUAP on

t d Kiinngdom
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Togogether for pressure
r ulcers
lc s prevention
o
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Get some inspiration
t from our partners around the world.

Albberta, Canada

o
o g Kong
o , Hon
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Pililse
s n, Czech Repubbliic
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South Afr
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c

Pisisa, Italy
See more on www.epuap.org//stop-pressure-ulcers.

