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WELCOME 

Dear Colleagues,  

It is a great pleasure to welcome you to the 21st Annual Meeting of the European Pressure Ulcer Advisory Panel (EPUAP) that 
we are delighted to organise as a joint annual conference with our colleagues from the French association Société Française 
de l’Escarre.  

This unique cooperation brings us to Lyon this year: a city that is not only known as the capital of French gastronomy and 
UNESCO world’s heritage site, but also particularly important as international centre of innovation and research. Many re-
searchers from Lyon have made major contributions to the sciences over the centuries: Lumière brothers with the invention 
of cinema, the physician André Ampère and, in the field of medicine, Claude Bernard and Marcel Mérieux.  

Nowadays, Lyon continues to develop high tech centres for science and innovation. The city counts over 13.000 researchers 
and 600 public and private laboratories, Life sciences being one of its 3 sectors of excellence – together with Cleantechnology 
and Digital.  

We would not have found a more suitable location in France to bring together over 600 researchers, clinicians, health profes-
sionals and industry representatives coming from all around the world in order to discuss the latest developments and inno-
vations in the field of pressure ulcer prevention, treatment and care during the next full 3 conference days. 

The theme of this year’s conference is, Pressure ulcer prevention without frontiers. The excellent quality of the EPUAP 2019 Scientific 
programme has been accredited by the European Accreditation Council for Continuing Medical Education and assigned 13 
European CME credits.  

The programme will offer 12 Key Sessions reflecting the key conference topics and new cutting-edge technologies, presented 
by key opinion leaders in the field. The programme also contains 10 Free Paper Sessions, Award Sessions, Round Table, over 12 
Practical Workshops and Interactive Sessions organised in both English and French together with a number of workshops and 
symposia organised by Industry. Over 160 abstracts have been submitted in both English and French by researchers from 32 
countries across Europe,  Asia,  Africa,  America and Australia. The rich scientific programme will be accompanied by two net-
working events: the Welcome Reception organised thanks to the kind support of the City and the Metropole of Lyon at the 
Lyon City Hall and the Conference Dinner taking place in a historical cuvage hall of an old château located in Lyon surroundings 
in order to experience the history and the authenticity of the region. 

Welcome to Lyon! 

On behalf of the EPUAP 2019 Joint Organising Committee  
Prof. Jane Nixon, EPUAP President  

Prof. Dominique Sigaudo-Roussel, EPUAP 2019 Chair 
Dr. Benoît Nicolas, Journées Nationales de l’Escarre 2019 Chair 
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ABOUT EPUAP   

The European Pressure Ulcer Advisory Panel was created in London in December 1996 to lead and support all European 
countries in the efforts to prevent and treat pressure ulcers.  

The mission 
The mission of EPUAP is to provide relief for persons suffering from, or at risk of, pressure ulcers, through research, education 
of the public, raising awareness and by influencing pressure ulcer policy in all European countries towards an adequate patient 
centered and cost effective pressure ulcer care.  

A very important activity for the European Pressure Ulcer Advisory Panel is the annual conference. These meetings are aimed 
at bringing together clinical care practitioners, researchers and people from industry, to discuss the current status of the 
problem in Europe and the world and to present new developments in pressure ulcer prevention, treatment and care. 

EPUAP Executive Board Members 
Jane Nixon, President 
Dimitri Beeckman, President Elect 
Susanne Coleman, Treasurer 
Alison Porter-Armstrong, Co-Treasurer 
Yohan Payan, Scientific Committee Chair 
Zena Moore, Scientific Committee Co-Chair 

Jan Kottner, Guidelines Committee Chair 
Katrin Balzer, Guidelines Committee Co-Chair 
Nils Lahmann,  Research Committee Chair 
Peter Worsley, Research Committee Co-Chair 
Dominique Sigaudo-Roussel, EPUAP 2019 Chair 

EPUAP trustees 
 

EPUAP membership 
The EPUAP involves members working in the field as doctors, nurses and other health professionals, but also specialists from  
research, education and industry.  

We all have a single goal, and that is to find out what is the best way to prevent and treat pressure ulcers. 

WHY BECOME AN EPUAP MEMBER? 
• Receive regular information related to pressure ulcer prevention and management 
• Benefit of a special EPUAP member registration fee at the annual meeting 
• Get advice on issues related to the prevention and treatment of pressure ulcers 
• Get advice in your daily practice upon the implementation of the guidelines 
• Share your projects and information about pressure ulcers with other members 
• Networking opportunities with other professionals from the same or related fields 
• Opportunities to join regional or local projects and to get support from the EPUAP

Maarit Ahtiala (Finland) 
Paulo Alves (Portugal) 
Ida Marie Bredesen (Norway) 
Carina Bååth (Sweden) 
Serena Crucianelli (Italy) 
Marie-Line Gaubert-Dahan (France) 
Amit Gefen (Israel) 

Britt Hansen (Denmark) 
Rolf Jelnes (Denmark) 
Ulrika Källman (Sweden) 
Cees Oomens (Netherlands) 
Andrea Pokorna (Czech Republic) 
Steven Smet (Belgium) 
Jakub Taradaj (Poland)
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ABOUT 
SOCIÉTÉ FRANÇAISE DE L’ESCARRE 

The Société Française de l'Escarre is a French association of professionals founded in 1991 with the mission of field action in 
the area of pressure ulcer prevention, education and research.  

The main objective is to improve patient's quality of life by using all available means to fight against pressure ulcers. 

The Association brings together caregivers, doctors, surgeons, pharmacists and paramedics, nurse managers, rehabilitators (oc-
cupational therapists, physiotherapists, dieticians and psychomotor therapists) associated with researchers in the fields of 
biology, micro-circulation, statistics, physics and force mechanics. 

Benoît Nicolas, President 
Martine Barateau, Vice-President 
Bérengère Fromy, Vice-President 
Jean-Marc Michel, Secretary 
Anthony Gélis, Vice-Secretary 
Denis Colin, Treasurer 
Yann Groc, Co-Treasurer 

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org

EPUAP Business Office 
Vodickova 12/5 
120 00 Prague 2, Czech Republic 
Tel: +420 601 026 251 
office@epuap.org 
www.epuap.org 
 
Follow us on 
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EPUAP 2019 DETAILED PROGRAMME
Wednesday | 18 September 2019 Room

08:00 Registration, badge and bag collection Registration area

08:00 - 09:00 Morning coffee & tea Registration area

09:00 - 09:25 Opening session  
Welcome by the EPUAP President; Jane Nixon 

Welcome by the EPUAP 2019 Chair; Dominique Sigaudo-Roussel 

Welcome by the Chair of the Journées Nationales de l’Escarre; Benoît Nicolas 

Overview of the programme by the Scientific Programme Chair; Yohan Payan 

Plenary hall/ 
Pasteur Auditorium 

09:25 - 10:40 Key session 1: Patient safety and advocacy for pressure ulcer prevention; Chairs: Jane Nixon, Andrea Pokorná 
Work of the EPUAP/EWMA advocacy group; Lisette Schoonhoven, the Netherlands 

Quality monitoring of pressure ulcers – lessons learned; Zena Moore, Ireland 

Artificial intelligence, data science and patient safety: towards zero avoidable PU?; Sandrine Robineau, France

Plenary hall/ 
Pasteur Auditorium 

10:45 - 12:00 Key session 2: Emerging technologies in pressure ulcer prevention and treatment; Chairs: Amit Gefen, Dominique Sigaudo-Roussel 
Biochemical markers for early detection and identification of patients at risk of PUs; Cees Oomens, the Netherlands 

Sub-epidermal moisture measurement; Aglecia Budri, Ireland 

Strategy towards wound re-epithelialisation: the extracellular matrix in context; Patricia Rousselle, France

Plenary hall/ 
Pasteur Auditorium 

Key session 13: EPUAP-EWMA Joint Session; Chairs: Zena Moore, Lisette Schoonhoven 
Wrap-up of overall project activities; Lisette Schoonhoven, the Netherlands 

The results of the consumer survey of the international guidelines; Jan Kottner, Germany  

The case report of a patient with spinal cord injury and experience with pressure ulcer - video interview; Andrea Pokorná, Czech Republic 

Update on International Measurement of Pressure Ulcer Prevalence; Ian Brownwood, OECD

Breakout room 1 
/Pasteur Lounge

Free paper session 1: Pressure ulcers and health economics (10:45-11:30); Chairs: Rolf Jelnes, Katrin Balzer 
The cost and consequences of an intervention-based programme to reduce hospital-acquired pressure injuries in one health district in Australia; 

Michelle Barakat-Johnson, Australia 
Assessment of static overlays for pressure ulcers prevention; Knaerke Soegaard, Denmark 

Modelling pressure ulcer prevention and treatment pathways: large cost savings achievable with investment in new technology;  

Martin Burns, United States

Breakout room 2 
/Rhône 3A

12:00 - 13:50 Lunch break, Exhibition Exhibition 
/Forum 1 & 2

Poster presentations A (12:45-13:45) Exhibition 
/Forum 1 & 2

Industry session 1: Lunch symposium (12:15 -13:45) Breakout room 2 
/Rhône 3A

Industry session 2: Lunch symposium (12:15 -13:45) Breakout room 3 
/Rhône 3B

13:50 - 15:05 Key session 3: Prophylactic dressings for prevention; Chairs: Dimitri Beeckman, Steven Smet 
Learnings from designing and performing a nationwide RCT for evaluating prophylactic dressings in pressure ulcer prevention;  

Dimitri Beeckman, Belgium 
Prophylactic dressings for pressure ulcer prevention: results from a Cochrane review; Zena Moore, Ireland 

Multilayer foam dressings in the therapeutic strategy as an aid to the prevention of pressure ulcers: an experts' consensus opinion;  

Nathalie Faucher, France

Plenary hall/ 
Pasteur Auditorium 

Free paper session 2: Basic science: Biomechanics, biology and aetiology: theoretical and in vivo approaches (13:50-14:50); 
Chairs: Yohan Payan, Peter Worsley 

The effects of two pressure relieving support surface on the pathophysiological cascade of pressure ulcer development - a positron emission 

tomography (PET) study; Esa Soppi, Finland 
Can we establish a threshold pressure above which lymphatic activity is disturbed? Implication in pressure ulcer aetiology;  

Hanneke Crielaard, the Netherlands 
Investigation of the in vivo passive mechanical properties of thigh soft tissues in healthy volunteers using a custom-made freehand ultrasound-

based indentation set-up; Pierre-Yves Rohan, France 
Evolution of cutaneous bacterial microbiota of pressure ulcers in patients with spinal cord injury; Catherine Dunyach-Remy, France 

The influence of incontinence pad moisture at the loaded skin interface; Luciana Bostan; United Kingdom

Breakout room 1 
/Pasteur Lounge

Free paper session 3: Patient involvement in pressure ulcer prevention and management in specific patient groups (paediatrics, surgery, spinal 
cord injury, ER, older persons, palliative care, etc.) (14:00 - 15:00); Chairs: Guido Ciprandi, Anthony Gélis 

Maintaining skin integrity in the aged: a systematic review update; Andrea Lichterfeld-Kottner, Germany 

Development of a conceptual framework for the promotion of a systematic long-term follow-up of persons with a spinal cord injury: a patient-

approach based on their skin experience; Marc Le Fort, France 
"I was more attentive thanks to my skin breakdown and also to my wife!": Impact of the social support on pressure ulcers prevention in spinal 

cord injured patients and on their adherence to systematic follow-up: a qualitative study; Marc Le Fort, France 
Body mass index and pressure injury prevalence; Hyunjung Yeo, Republic of South Korea 

Turning and positioning in aged care: the patient perspective; Suzanne Kapp, Australia

Breakout room 2 
/Rhône 3A
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EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org

15:05 - 15:15 Short break

15:15 - 16:15 Key session 4: Overcoming barriers to pressure ulcer prevention: learning from the experience across different countries;  
Chairs: Maarit Ahtiala, Carina Bååth 

Establishing a pressure ulcer prevention strategy in a large, acute, teaching hospital: challenges and outcomes; Pat Mc Cluskey, Ireland 

Therapeutic education in France: cross-over experience; Anthony Gélis, France

Plenary hall/ 
Pasteur Auditorium 

Industry session 3: Workshop (15:15-16:15) Breakout room 3 
/Rhône 3B

Free paper session 4: Pressure ulcers: Patient safety, quality of care and policy; Chairs: Andrea Pokorná, Carina Bååth 
Repositioning for preventing pressure ulcers: a systematic review; Pinar Avsar, Ireland 

Understanding the barriers and eliminating the gaps towards sustainable reduction of hospital acquired pressure injuries; Marilou Mendoza, 

United Arab Emirates 
First do no harm? An examination of necessary hospital devices and the development of hospital acquired pressure injures; Sarah Sage, Australia 

Structures and processes in hospitals for pressure ulcer prevention in general and in A&E departments; Nils Lahmann, Germany 

A three-step approach to reduce the prevalence of pressure ulcers and improve patient care - engaging all levels at a large university hospital;  

David Thunborg, Sweden

Breakout room 2 
/Rhône 3A

EPUAP workshop: Debridement; Sebastien Probst and Lucie Charbonneau, Switzerland Breakout room 1 
/Pasteur Lounge

16:15 - 17:00 Coffee break, Exhibition Exhibition  
/Forum 1 & 2

17:00 - 18:00 Key session 5: Special populations and pressure ulcer prevention; Chairs: Ulrika Kallman, Yann Groc 
Pressure ulcer prevention in children admitted to critical settings; Guido Ciprandi, Italy 

Ethics and pressure ulcer prevention in palliative care: How and where do we draw the line?; Karen Ericka Newby, France

Plenary hall/ 
Pasteur Auditorium 

EPUAP Awards session: Quality Improvement Projects Awards; Chairs: Zena Moore, Alison Porter-Armstrong 
A new approach of risk assessment and prevention: using the UZ Leuven risk assessment in a pro-active pressure ulcer prevention policy; 

Annelies de Graaf, Belgium 
The development of the Purpose T pressure ulcer risk instrument into an electronic questionnaire to support mobile working;  

Nikki Stubbs, United Kingdom 
Striving for Perfect Care – preventing skin breakdown in the community setting in the UK; Nicky Ore, United Kingdom

Breakout room 1 
/Pasteur Lounge

Free paper session 5: Innovations in pressure ulcer prevention and treatment; Chairs: Amit Gefen, Cees Oomens 
PRESDIE - concordance study of continuous recording of the sitting pressures of people with a spinal cord injury by an embedded device;  

Marc Le Fort, France 
Mechanobiology inspired approaches to prolong the safe time in immobile positions; Daphne Weihs, Israel 

Bacterial fluorescence imaging guides pressure ulcer wound assessment, wound bed preparation, and treatment plan in a multi-centre clinical 

trial; Monique Y. Rennie, Canada 
Using pressure ulcer risk assessment  linked monitoring tool to reduce hospital acquired pressure injuries;  

Marilou Mendoza, United Arab Emirates

Breakout room 2 
/Rhône 3A

EPUAP workshop: IAD and skin frailty; Dimitri Beeckman, Belgium Breakout room 3 
/Rhône 3B

19:30 Welcome reception Lyon City Hall

Industry sessions overview is available at pages 117 - 119
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Thursday | 19 September 2019 Room

08:00 Registration, badge and bag collection Registration area

09:00 - 10:15 Key session 6: Pressure ulcer aetiology: What can we learn from research?; Chairs: Yohan Payan, Cees Oomens 
Skin tissue integrity and intercellular communications in pressure ulcer risk; Dominique Sigaudo Roussel, France 

Saving lives through aetiological research of pressure ulcers: How can understanding lead to better prevention and care; Amit Gefen, Israel 

Translation of research tools and strategies for implementation at the bedside; Dan Bader, United Kingdom

Plenary hall/ 
Lumière  
Auditorium 

10:15 - 10:45 Coffee break, Exhibition Exhibition  
/Forum 1 & 2

10:45 - 12:00 Key session 7: Biofilm and prevention of infections; Chairs: Dimitri Beeckman, Rolf Jelnes 
Anti-biofilm; David Lebeaux, France 

Biofilm model and chronic wounds; Claus Moser, Denmark 

The prevalence of biofilms in chronic wounds: a systematic review and meta-analysis of published data; Isabelle Fromantin, France

Plenary hall/ 
Lumière  
Auditorium 

Industry session 4: Satellite symposium (10:45 - 12:15) Breakout room 1 
/Pasteur Lounge

Student free paper session 1: Basic science and clinical science (10.45-11:45); Chairs: Peter Worsley, Bérengère Fromy 
Phantom testing of a sub-epidermal moisture measurement device; Lea Cohen, Israel 

A novel phantom for efficacy research of therapeutic pressure ulcer dressing performances; Adi Lustig, Israel 

A miniature incubator for cell stretching reveals the mechanobiology for delivering better negative pressure therapy; Rona Greifman, Israel 

An exploratory randomized controlled trial to evaluate the effect of a basic skin care product on the structural strength of the dermo-epidermal 

junction; Monira El Genedy, Germany 
What is best practice for reducing the incidence and severity of incontinence-associated dermatitis in critically ill patients? a systematic review;  

Li Chen, United Kingdom

Breakout room 2 
/Rhône 3A

Free paper session 6: Pressure ulcers: Implementation science and education (10:45-11:45); Chairs: Katrin Balzer, Susanne Coleman 
Sex-specific differences in pressure ulcer prevention in hospitals: a secondary data analysis; Andrea Lichterfeld-Kottner, Germany 

The effect of standard training module on pressure injury classification and wound dressing decisions of health care professionals;  

Vildan Çakar, Turkey 
Atypical PU topography in pediatric disabilities and rare diseases. Customize and properly tailored prevention of pressure injuries;  

Serena Crucianelli, Italy

Breakout room 3 
/Rhône 3B

12:00 - 13:50 Lunch break, Exhibition Exhibition  
/Forum 1 & 2

Poster presentations B (12:45-13:45) Exhibition  
/Forum 1 & 2

Industry session 5: Lunch symposium (12:15 - 13:45) Breakout room 2 
/Rhône 3A

13:50 - 15:05 Key session 8: Pressure ulcers as key performance indicators: What are the implications for PU care?; Chairs: Jane Nixon, Susanne Coleman 
Measuring what matters; Jan Kottner, Germany 

1,000 Lives Improvement; Trudie Young, United Kingdom 

Indicators in France; Yann Groc, France

Plenary hall/ 
Pasteur Auditorium 

Free paper session 7: Pressure ulcer prevention and management in specific patient groups (paediatrics, surgery, spinal cord injury, ER, older 
persons, palliative care, etc.); Chairs: Ulrika Kallman, Ida Marie Bredesen 

Improving prevention and treatment of incontinence associated dermatitis in onco/onco-haematological children; Marjola Gjergji, Italy 

Double prevention strategy: preventing skin breakdown in operatory settings in children; Guido Ciprandi, Italy 

Risk factors associated with the development of postoperative pressure ulcers in adult surgical patients: a systematic review and meta- analysis; 

Mette Haisley, Denmark 
Prevalence and associated factors of pressure injury in cardiology intensive care unit patients; Paula Nogueira, Brazil 

Reducing pressure ulcer (PU) incidence through introduction of new technology; Kate Hancock, United Kingdom 

The effectiveness of two silicone dressings for sacral and heel pressure ulcer prevention in high risk intensive care unit patients: results of a 

randomized controlled parallel-group trial; Elisabeth Hahnel, Germany

Breakout room 1 
/Pasteur Lounge

Key session 14: Session Franco-Suisse : des programmes, des résultats (14.00 - 15:30) 90'; Chairs: Brigitte Barrois, Hubert Vuagnat 
Introduction; Brigitte Barrois, France, Hubert Vuagnat, Suisse 

Hôpitaux universitaires de Genève, Programme Zoom sur l'escarre : une réalité aux HUG depuis 25 ans;  

Anne Claire Rae, Anne-Laure Blanchard, Suisse 
Hôpitaux universitaires Genève, 15 ans d’un groupe interdisciplinaire plaies et cicatrisation dans un service de réadaptation et longs séjours; 

Hubert Vuagnat, Suisse 
Centre hospitalier universitaire vaudois - Objectif Zéro Escarre: où en sommes-nous après 10 ans?; Lucie Charbonneau, Suisse 

Prévention des escarres aux HCL: 20 ans d'actions, de progrès, de résultats, comment faire toujours différemment?; Christiane Bollon, France 

30 ans d’actions du « groupe escarre » au Centre Hospitalier de Gonesse; Sylvie Merdinian, Valérie Céphise, France 

Réduire de 50% les escarres nosocomiales - un collectif de travail Suisse francophone; Christian Baralon, Suisse 

Table ronde avec le public

Breakout room 2 
/Rhône 3A 

Joint workshop EN & FR (14.00 - 15:00): Repositionning 
Menno van Etten, Norway and Anthony Gélis, France

Breakout room 3 
/Rhône 3B 
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15:05 - 15:50 Coffee break, Exhibition Exhibition  
/Forum 1 & 2

Annual General Assembly of the EPUAP Plenary hall/ 
Pasteur Auditorium

15:50 - 16:50 Key session 9: Guidelines for pressure ulcer prevention and treatment; Chairs: Katrin Balzer, Zena Moore 
Update on the International Guidelines for the Prevention and Treatment of Pressure Ulcers 2019; Janet Cuddigan, USA, Jan Kottner, Germany (on 

behalf of the Guideline Governance Group) 
Guidelines on positionning; Martine Barateau, France

Plenary hall/ 
Pasteur Auditorium 

EPUAP Awards session: Excellence in Education Awards; Chairs: Steven Smet, Maarit Ahtiala 
Introductory lecture: Training strategies for education in PU prevention in a Belgian University Hospital; Steven Smet, Belgium 

Shanley Pressure Ulcer Prevention Programme (SPUPP); Emer Shanley, Ireland 

Interdisiplinary systematic education about prevention of pressure injury among patient with spinal cord injury; Hanne Haugland, Norway

Breakout room 1 
/Pasteur Lounge

Free paper session 8: Basic science: Biomechanics, biology and aetiology: theoretical and in vitro approaches;  
Chairs: Yohan Payan, Dominique Sigaudo-Roussel 

Mechanobiology of adipose cells: implications for wound healing; Daphne Weihs, Israel 

External strain applied on SCI skin depletes calstabin1 in paralyzed skeletal muscles underneath: a new insight on pressure injury aetiology; 

Marion Le Gall, France 
Mechanics of heel pressure ulcers and the influence of the calf and Haglund's deformity; Bethany Keenan, United Kingdom 

In vivo and in vitro detection of porphyrin-producing wound pathogens, planktonic and in biofilm, with real-time bacterial fluorescence 

imaging; Monique Y. Rennie, Canada

Breakout room 2 
/Rhône 3A

EPUAP Funded projects presentations; Chairs: Nils Lahmann, Peter Worsley 
A novel approach to identify individual positioning in a range of supine postures; Silvia Caggiari, United Kingdom 

The EPUAP Exchange Scholarship - countering medical device-related pressure ulcers; Lea Cohen, Israel 

PURPOSE T in Sweden - a clinical evaluation of a risk assessment instrument; Lisa Hultin, Sweden

Breakout room 3 
/Rhône 3B

16:50 - 17:00 Short break

17:00 - 18:00 Key session 10: The impact of education on pressure ulcer prevention and management: the patient and the healthcare team;  
Chairs: Steven Smet, Anthony Gélis 

Education of healthcare professionals for preventing pressure ulcers: a Cochrane review; Alison Porter Armstrong, United Kingdom 

Patient and lay carer education for preventing pressure ulceration in at risk populations; Tom O'Connor, Ireland

Plenary hall/ 
Pasteur Auditorium 

EPUAP workshop: Dressing selection 
Helen Strapp and Niamh Mc Lain, Ireland

Breakout room 1 
/Pasteur Lounge

Joint workshop (EN & FR): Nutrition 
Emanuele Cereda, Italy and Manuel Sanchez, France

Breakout room 2 
/Rhône 3A 

EPUAP workshop: Wound assessment 
Rolf Jelnes, Denmark

Breakout room 3 
/Rhône 3B

20:00 Conference dinner Château de Saint 
Trys, Anse

Industry sessions overview is available at pages 117 - 119



EP
U

A
P 

20
19

12

Friday | 20 September 2019 Room

08:00 Registration, badge and bag collection Registration area

09:00 - 10:15 Key session 11: Pain management and pressure ulcer prevention; Chairs: Guido Ciprandi, Yann Groc 
The extent of pressure area related pain and it’s role as an early indicator of pressure ulcer development; Jane Nixon, United Kingdom 

Pain as risk factor; Isabelle Defouilloy, France

Plenary hall/ 
Pasteur Auditorium

Joint workshop (EN & FR): Repositionning (09:00 - 10:00) 
Menno van Etten, Norway and Anthony Gélis, France

Breakout room 1 
/Pasteur Lounge 

Free paper session 9: Innovative approaches in clinical research (prevention and treatment); Chairs: Jan Kottner, Bérengère Fromy 
Enhancing SKIN health and safety in aged CARE (SKINCARE Trial): a study protocol for an exploratory cluster randomized pragmatic trial;  

Elisabeth Hahnel, Germany 
The use of pressure ulcer risk assessment instruments in clinical practice; Susanne Coleman, United Kingdom 

Biofilm differentially affects wound healing according to the bacterial community in pressure ulcers; Gojiro Nakagami, Japan 

Predicting pressure injuries by "hackathon":  the use of artificial intelligence and machine learning in the development of risk assessment tools 

for pediatric pressure injury prevention; Adam Lokeh, United States 
Telemedicine in the prevention and management of pressure injuries: Do you see what I see?; Deanna Johnson, United States

Breakout room 2 
/Rhône 3A

Industry session 6: Satellite symposium (09:00 - 10:30) Breakout room 3 
/Rhône 3B

10:15 - 11:00 Coffee break, Exhibition Exhibition  
/Forum 1 & 2

10:15-10:50 Annual General Assembly of the Société Française de l'Escarre Breakout room 1 
/Pasteur Lounge

11:00 - 12:00 Key session 12: Telemedicine and pressure ulcer prevention: striving for no frontiers; Chairs: Nils Lahmann, Rolf Jelnes 
Interactive telemedicine in nursing homes for chronic wounds care; Nathalie Salles, France 

Domoplaies: an experimentation of an innovative economical model when managing complex wounds at home using telemedecine; Luc Téot, 

France

Plenary hall/ 
Pasteur Auditorium

Free paper session 10: Free paper session in French language; Chairs: Benoît Nicolas, Brigitte Barrois 
Comment améliorer le dépistage du risque d'escarres et la mise en oeuvre d'actions de prévention, associant toute l'équipe professionnelle, le 

patient et son entourage?; Caroline Van Wijk, France 
Prévention et traitement des escarres :  résultats positifs d'une démarche d'amélioration continue de la qualité; Catherine Harmant, France 

Le programme d'amélioration de la qualité et de la sécurité des soins "escarre" aux Hospices Civils de Lyon ,10 ans déjà; Christiane Bollon, France 

Les équipes mobiles : une réponse au traitement personnalisé des escarres; Perrine Menelli, France 

Sclerose en plaques et escarre; Philippe Gallien, France

Breakout room 1 
/Pasteur Lounge 

Student free paper session 2: Basic science; Chairs: Amit Gefen, Dominique Sigaudo-Roussel 
Modelling an adult human head on a donut-shaped head positioner for pressure ulcer prevention; Rona Greifman, Israel 

Integrated experimental-computational analysis of sacral soft tissue stresses during patient migration in bed; Maayan Lustig, Israel 

The risk for a lip pressure ulcer caused by an endotracheal tube: biomechanical modeling of the effect of tube positioning; Golan Amrani, Israel 

Multiphysics modeling studies of the microclimate under a polymeric membrane dressing; Dafna Schwartz, Israel 

Impact of diabetes on CGRP signaling pathway in pressure ulcer healing process; Noelle Remoué, France

Breakout room 2, 
Rhône 3A

EPUAP workshop: Dressing selection 
Helen Strapp and Niamh Mc Lain, Ireland

Breakout room 3 
/Rhône 3B

12:00 - 12:30 Closing session of the joint programme 
Presentation of EPUAP 2020, Prague, Czech Republic, Andrea Pokorna, EPUAP Annual Meeting 2020 Chair 

Presentation of Focus Meeting 2020, Sønderborg, Denmark, Rolf Jelnes, EPUAP Focus Meeting 2020 Chair 

Closing remarks of the joint programme by the EPUAP President, Dimitri Beeckman

Plenary hall/ 
Pasteur Auditorium

12:30 - 13:30 Lunch break, Exhibition Exhibition  
/Forum 1 & 2

13:30 - 14:30 Société Française de l'Escarre, Controverse: La Prévention et les outils connectés, dangers ou atouts 
Yohan Payan, Benoît Nicolas

Plenary hall/ 
Pasteur Auditorium 

Atelier: Nutrition 
Manuel Sanchez

Breakout room 1 
/Pasteur Lounge 

Atelier: Escarre et talon 
Ali Mojallal

Breakout room 2 
/Rhône 3A 

Atelier: Chirurgie 
Marc Lefort, Célia Rech

Breakout room 3 
/Rhône 3B 

14:30 - 14:40 Short break
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14:40 - 15:40 Société Française de l'Escarre, Table ronde: Financement de la prévention en EHPAD Plenary hall/ 
Pasteur Auditorium 

Atelier: Douleur 
Sabine Petrilli, Isabelle Defouilloy

Breakout room 1 
/Pasteur Lounge 

Atelier: Organisation et vie d'un groupe escarres 
Christiane Bollon, Martine Barateau, Sandrine Robineau

Breakout room 2 
/Rhône 3A 

Atelier: Escarres et fin de vie 
Jean-Marc Michel, Françoise Balliet

Breakout room 3 
/Rhône 3B 

15:40 - 16:00 Coffee break Rhône level

16:00 - 17:30 Société Française de l'Escarre Closing session: 
Recommandations de bonne pratique pour la prévention des escarres: quelle est la place de l’EBM ( évidence based medecine)?; Brigitte Barrois 

Quelle recherche fondamentale et clinique dans l’avenir pour développer les stratégies de prévention?; Bérengère Fromy 

Croyances et connaissances : comment développer la prévention des escarres; Benoît Nicolas

Plenary hall/ 
Pasteur Auditorium 
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KEY SESSIONS OVERVIEW 

Plenary Key Session 1: Patient safety and advocacy for pressure ulcer prevention 
Chairs: Jane Nixon, Andrea Pokorna 
KS 1.1 Work of the EPUAP/EWMA advocacy group; Lisette Schoonhoven, the Netherlands 
KS 1.2 Quality monitoring of pressure ulcers – lessons learned; Zena Moore, Ireland 
KS 1.3 Artificial intelligence, data science and patient safety: towards zero avoidable PU?; Sandrine Robineau, France 
 
Key Session 2: Emerging technologies in pressure ulcer prevention and treatment 
Chairs: Amit Gefen, Dominique Sigaudo Roussel 
KS 2.1 Biochemical markers for early detection and identification of patients at risk of PUs; Cees Oomens, the Netherlands 
KS 2.2 Sub-epidermal moisture measurement; Aglecia Budri, Ireland 
KS 2.3 Strategy towards wound re-epithelialisation: the extracellular matrix in context; Patricia Rousselle, France 
 
Key Session 3: Prophylactic dressings for prevention 
Chairs: Dimitri Beeckman, Steven Smet 
KS 3.1 Learnings from designing and performing a nationwide RCT for evaluating prophylactic dressings in pressure ulcer 

prevention; Dimitri Beeckman, Belgium 
KS 3.2 Prophylactic dressings for pressure ulcer prevention: results from a Cochrane review; Zena Moore, Ireland 
KS 3.3 Multilayer foam dressings in the therapeutic strategy as an aid to the prevention of pressure ulcers: an experts' 

consensus opinion; Nathalie Faucher, France 
 
Key Session 4: Overcoming barriers to pressure ulcer prevention: learning from the experience 
across different countries 
Chairs: Maarit Ahtiala, Carina Bååth 
KS 4.1 Establishing a pressure ulcer prevention strategy in a large, acute, teaching hospital: challenges and outcomes;  

Pat Mc Cluskey, Ireland 
KS 4.2 Therapeutic education in France: cross-over experience; Anthony Gélis, France 
 
Key Session 5: Special populations and pressure ulcer prevention 
Chairs: Ulrika Kallman, Yann Groc 
KS 5.1 Pressure ulcer prevention in children admitted to critical settings; Guido Ciprandi, Italy 
KS 5.2 Ethics and pressure ulcer prevention in palliative care; Karen Ericka Newby, France 
 
Plenary Key Session 6: Pressure ulcer aetiology: What can we learn from research? 
Chairs: Yohan Payan, Cees Oomens 
KS 6.1  Skin tissue integrity and intercellular communications in pressure ulcer risk; Dominique Sigaudo-Roussel, France 
KS 6.2  Saving lives through aetiological research of pressure ulcers: How can understanding lead to better prevention and 

care; Amit Gefen, Israel 
KS 6.3 Translation of research tools and strategies for implementation at the bedside; Dan Bader, United Kingdom 
 
Key Session 7: Biofilm and prevention of infections 
Chairs: Dimitri Beeckman, Rolf Jelnes 
KS 7.1 Anti-biofilm; David Lebeaux, France 
KS 7.2 Biofilm model and chronic wounds; Claus Moser, Denmark 
KS 7.3 The prevalence of biofilms in chronic wounds: a systematic review and meta-analysis of published data;  

Isabelle Fromantin, France
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Key Session 8: Pressure ulcers as key performance indicators: What are the implications for PU care? 
Chairs: Jane Nixon, Susanne Coleman 
KS 8.1 Measuring what matters; Jan Kottner, Germany 
KS 8.2 1,000 Lives Improvement; Trudie Young, United Kingdom 
KS 8.3 Indicators in France; Yann Groc, France 
 
Key Session 9: Guidelines for pressure ulcer prevention and treatment 
Chairs: Katrin Balzer, Zena Moore 
KS 9.1 Update on the International Guidelines for the Prevention and Treatment of Pressure Ulcers 2019; Janet Cuddigan, 

USA, Jan Kottner, Germany (on behalf of the Guideline Governance Group) 
KS 9.2 Guidelines on positionning; Martine Barateau, France  
 
Key Session 10: The impact of education on pressure ulcer prevention and management: the pa-
tient and the healthcare team 
Chairs: Steven Smet, Anthony Gélis 
KS 10.1 Education of healthcare professionals for preventing pressure ulcers: a Cochrane Review;  

Alison Porter Armstrong, United Kingdom 
KS 10.2 Patient and lay carer education for preventing pressure ulceration in at risk populations; Tom O'Connor, Ireland 
 
Key Session 11: Pain management and pressure ulcer prevention 
Chairs: Guido Ciprandi, Yann Groc 
KS 11.1 The extent of pressure area related pain and its role as an early indicator of pressure ulcer development;  

Jane Nixon, United Kingdom 
KS 11.2 Pain as risk factor; Isabelle Defouilloy, France 
 
Key Session 12: Telemedicine and pressure ulcer prevention: striving for no frontiers 
Chairs: Nils Lahmann, Rolf Jelnes 
KS 12.1 Interactive telemedicine in nursing homes for chronic wounds care; Nathalie Salles, France 
KS 12.2 Domoplaie: an experimentation of an innovative economical model when managing complex wounds at home 

using telemedecine; Luc Téot, France 
 
Key Session 13: EPUAP - EWMA Joint Session 
Chairs: Lisette Schoonhoven, Zena Moore 
KS 13.1 Wrap-up of overall project activities; Lisette Schoonhoven, the Netherlands 
KS 13.2 The results of the consumer survey of International Prevention and Treatment of Pressure Ulcers Guideline 

initiative; Jan Kottner, Germany  
KS 13.3 The Case report of a patient with spinal cord injury and experience with pressure ulcer - video interview;  

Andrea Pokorná, Czech Republic 
KS 13.4 Update on International Measurement of Pressure Ulcer Prevalence; Ian Brownwood, OECD
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Key session 14: Session Franco-Suisse: des programmes, des résultats 
Chairs: Brigitte Barrois, Hubert Vuagnat. This session is organised in French only. 
KS 14.1 Hôpitaux universitaires de Genève, Programme Zoom sur l'escarre : une réalité aux HUG depuis 25 ans;  

Anne Claire Rae, Anne-Laure Blanchard, Suisse 
KS 14.2 Hôpitaux universitaires Genève, 15 ans d’un groupe interdisciplinaire plaies et cicatrisation dans un service de 

réadaptation et longs séjours; Hubert Vuagnat, Suisse 
KS 14.3 Centre hospitalier universitaire vaudois - Objectif Zéro Escarre: où en sommes-nous après 10 ans ?;  

Lucie Charbonneau, Suisse 
KS 14.4 Prévention des escarres aux HCL: 20 ans d'actions, de progrès, de résultats, comment faire toujours différemment ?; 

Christiane Bollon, France 
KS 14.5 30 ans d’actions du « groupe escarre » au Centre Hospitalier de Gonesse; Sylvie Merdinian, Valéire Céphise, France 
KS 14.6 Réduire de 50% les escarres nosocomiales - un collectif de travail Suisse francophone; Christian Baralon, Suisse 
 
EPUAP Awards Session 1: Quality Improvement Projects Awards 
Chairs: Zena Moore, Alison Porter Armstrong 
ES 1.1 A new approach of risk assessment and prevention: using the UZ Leuven risk assessment in a pro-active pressure 

ulcer prevention policy; Annelies de Graaf, Belgium 
ES 1.2 The development of the Purpose T pressure ulcer risk instrument into an electronic questionnaire to support 

mobile working; Nikki Stubbs, United Kingdom 
ES 1.3 Striving for Perfect Care – Preventing skin breakdown in the community setting in the UK;  

Nicky Ore, United Kingdom 
 
EPUAP Awards Session 2: Excellence in Education Awards 
Chairs: Steven Smet, Maarit Ahtiala 
ES 2.1 Introductory lecture: Training strategies for education in PU prevention in a Belgian University Hospital;  

Steven Smet, Belgium 
ES 2.2 Shanley Pressure Ulcer Prevention Programme (SPUPP); Emer Shanley, Ireland 
ES 2.3 Interdisiplinary systematic education about prevention of pressure injury among patient with spinal cord injury; 

Hanne Haugland, Norway 
 
EPUAP Funded Projects Session 
Chairs: Nils Lahmann, Peter Worsley 
ES 3.1  A novel approach to identify individual positioning in a range of supine postures; Silvia Caggiari, United Kingdom 
ES 3.2 The EPUAP Exchange Scholarship - countering medical device-related pressure ulcers; Lea Cohen, Israel 
ES 3.3 PURPOSE T in Sweden: a clinical evaluation of a risk assessment instrument; Lisa Hultin, Sweden 
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 b
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 d
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ev

 P
ra

t, 
49

, p
p.

10
81

-5
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Sk
in

 in
te

gr
ity

 a
nd

 in
te

rc
el

lu
la

r 
co

m
m

un
ic

at
io

ns
 in

 p
re

ss
ur

e 
ul

ce
r 

ris
k  

D
om

in
iq

ue
 S

ig
au

do
-R

ou
ss

el
1  

1
La

bo
ra

to
ire

 d
e 

Bi
ol

og
ie

 ti
ss

ul
ai

re
 e

t I
ng

én
ie

rie
 T

hé
ra

pe
ut

iq
ue

 U
M

R 
53

05
 C

N
RS

, F
ra

nc
e 

 Th
e 

sk
in

 is
 a

 v
ita

l o
rg

an
 e

ns
ur

in
g 

th
e 

in
te

gr
ity

 o
f t

he
 o

rg
an

is
m

 a
nd

 a
llo

w
in

g 
its

 e
xc

ha
ng

es
 w

ith
 th

e 
su

rr
ou

nd
in

g 
en

vi
ro

nm
en

t. 
Th

e 
m

ai
nt

en
an

ce
 o

f t
he

 s
ki

n 
ho

m
eo

st
as

is
 re

lie
s 

on
 a

 fi
ne

ly
 tu

ne
d 

eq
ui

lib
riu

m
 o

f w
el

l-r
eg

ul
at

ed
 

in
te

ra
ct

io
ns

 b
et

w
ee

n 
th

e 
di

ffe
re

nt
 la

ye
rs

 o
f t

he
 s

ki
n 

w
ith

 th
ei

r c
el

lu
la

r a
nd

 s
ub

ce
llu

la
r s

tr
uc

tu
re

s. 
In

de
ed

, a
ll 

m
aj

or
 c

el
ls

 s
uc

h 
as

 k
er

at
in

oc
yt

es
, fi

br
ob

la
st

s, 
va

sc
ul

ar
 c

el
ls

, m
ac

ro
ph

ag
es

, a
nd

 a
di

po
cy

te
s 

ha
ve

 a
 c

ap
ac

ity
 to

 
co

m
m

un
ic

at
e 

be
tw

ee
n 

th
em

se
lv

es
 w

ith
in

 th
e 

sk
in

 la
ye

rs
 a

nd
 in

te
ra

ct
 w

ith
 th

ei
r e

nv
iro

nm
en

t. 
H

ow
ev

er
, s

ki
n 

in
te

gr
ity

 c
an

 b
e 

w
ea

ke
ne

d 
by

 e
nv

iro
nm

en
ta

l c
ha

ng
es

 th
at

 g
iv

e 
ris

e 
to

 a
 fr

ag
ile

 ti
ss

ue
. 

H
er

e 
w

e 
w

ill
 d

is
cu

ss
 o

n 
th

e 
in

te
gr

at
ed

 v
is

io
n 

of
 s

ki
n 

tis
su

e 
in

 b
ot

h 
th

e 
an

al
ys

is
 o

f 
th

e 
ph

ys
io

lo
gi

ca
l a

nd
 

m
ol

ec
ul

ar
 m

ec
ha

ni
sm

s c
on

tr
ol

lin
g 

th
e 

ar
ch

ite
ct

ur
e 

of
 th

e 
m

at
rix

 o
rg

an
iz

at
io

n 
an

d 
th

e 
st

ud
y 

of
 th

e 
fu

nc
tio

na
l 

co
ns

eq
ue

nc
es

 o
f a

ny
 c

ha
ng

e 
in

 it
s e

nv
iro

nm
en

t s
uc

h 
as

 sk
in

 w
ea

ke
ne

d 
by

 st
re

ss
 i.

e.
 a

gi
ng

, d
ia

be
te

s o
r p

re
ss

ur
e 

th
at

 c
ou

ld
 le

ad
 to

 p
re

ss
ur

e 
ul

ce
r.
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Sa
vi

ng
 li

ve
s 

th
ro

ug
h 

ae
tio

lo
gi

ca
l r

es
ea

rc
h 

of
 p

re
ss

ur
e 

ul
ce

rs
: 

H
ow

 c
an

 u
nd

er
st

an
di

ng
 le

ad
 t

o 
be

tt
er

 p
re

ve
nt

io
n 

an
d 

ca
re

 
A

m
it 

G
ef

en
1  

1
Te

l A
vi

v 
U

ni
ve

rs
ity

, F
ac

ul
ty

 o
f E

ng
in

ee
rin

g,
 D

ep
ar

tm
en

t o
f B

io
m

ed
ic

al
 E

ng
in

ee
rin

g,
 Te

l A
vi

v-
Ya

fo
, I

sr
ae

l 
 Th

is
 ta

lk
 w

ill
 p

ro
vi

de
 a

n 
ov

er
vi

ew
 o

f o
ur

 c
on

te
m

po
ra

ry
 re

se
ar

ch
 c

on
ce

pt
s 

an
d 

la
te

st
 p

ub
lis

he
d 

ae
tio

lo
gi

ca
l 

di
sc

ov
er

ie
s 

re
la

te
d 

to
 p

re
ve

nt
io

n 
an

d 
tr

ea
tm

en
t o

f p
re

ss
ur

e 
ul

ce
rs

. P
re

ss
ur

e 
ul

ce
rs

 m
ak

e 
a 

si
gn

ifi
ca

nt
 p

or
tio

n 
of

 th
e 

ha
rd

-t
o-

he
al

 w
ou

nd
s a

nd
 a

re
 c

ur
re

nt
ly

 c
on

si
de

re
d 

am
on

g 
th

e 
m

os
t i

m
po

rt
an

t, 
un

so
lv

ed
 a

nd
 e

xp
en

si
ve

 
m

ed
ic

al
 b

ur
de

ns
. O

ur
 re

se
ar

ch
 in

 th
e 

la
st

 tw
en

ty
 y

ea
rs

 h
as

 e
xp

la
in

ed
 w

hy
 q

ua
nt

ita
tiv

e,
 a

bs
ol

ut
e 

an
d 

ge
ne

ric
 

in
ju

ry
 th

re
sh

ol
ds

 to
 p

re
di

ct
 w

he
n 

pr
es

su
re

 u
lc

er
s 

m
ay

 o
cc

ur
 w

ill
 fo

re
ve

r r
em

ai
n 

in
ta

ng
ib

le
, d

es
pi

te
 th

e 
va

st
 

eff
or

ts
 a

nd
 re

so
ur

ce
s 

th
at

 h
av

e 
be

en
 in

ve
st

ed
 in

 a
lle

ge
dl

y 
di

sc
ov

er
in

g 
su

ch
 in

ju
ry

 th
re

sh
ol

ds
. T

hi
s 

ta
lk

 w
ill

 
ex

pl
ai

n 
th

e 
sp

ec
ifi

c 
re

as
on

s 
fo

r 
th

is
. Y

et
, 

th
e 

ta
lk

 w
ill

 a
ls

o 
de

sc
rib

e 
th

e 
ro

ut
es

 f
or

 c
on

st
ru

ct
iv

e 
fu

tu
re

 
bi

oe
ng

in
ee

rin
g 

w
or

k 
w

hi
ch

 w
ill

 li
ke

ly
 le

ad
 t

o 
be

tt
er

 p
re

ve
nt

io
n 

an
d 

tr
ea

tm
en

t 
of

 p
re

ss
ur

e 
ul

ce
rs

, e
ve

n 
if 

cu
rr

en
tly

, t
he

re
 a

re
 n

o 
si

m
pl

e 
or

 st
ra

ig
ht

-fo
rw

ar
d 

in
ju

ry
 th

re
sh

ol
ds

 to
 p

re
di

ct
 w

he
n 

a 
pe

rs
on

 m
ay

 su
ffe

r t
he

se
 

in
ju

rie
s. 

Th
e 

ro
le

 o
f m

ec
ha

no
bi

ol
og

y,
 a

s 
a 

re
la

tiv
el

y 
ne

w
 b

io
m

ed
ic

al
 e

ng
in

ee
rin

g 
fr

on
tie

r, 
w

ill
 b

e 
hi

gh
lig

ht
ed

, 
in

 th
e 

co
nt

ex
ts

 o
f b

ot
h 

ba
si

c 
an

d 
ap

pl
ie

d 
re

se
ar

ch
, a

nd
 p

ro
sp

ec
ts

 o
ffe

re
d 

by
 m

ec
ha

no
bi

ol
og

y 
in

 lo
w

er
in

g 
th

e 
ris

k 
fo

r p
re

ss
ur

e 
ul

ce
rs

 in
 in

di
vi

du
al

s w
ill

 b
e 

di
sc

us
se

d.
 In

he
re

nt
 c

om
pl

ex
iti

es
 in

 th
e 

pr
ev

en
tio

n 
an

d 
tr

ea
tm

en
t 

of
 p

re
ss

ur
e 

ul
ce

rs
 w

ill
 b

e 
el

uc
id

at
ed

, p
ar

tic
ul

ar
ly

 t
ha

t: 
(i)

 t
he

 s
us

ce
pt

ib
ili

ty
 t

o 
pr

es
su

re
 u

lc
er

s 
de

pe
nd

s 
on

 
in

te
gr

at
ed

 b
od

y 
sy

st
em

 fu
nc

tio
ns

 w
hi

ch
 a

re
 e

xt
re

m
el

y 
di

ffi
cu

lt 
to

 p
re

di
ct

 in
 in

di
vi

du
al

s, 
es

pe
ci

al
ly

 in
 se

rio
us

ly
-

ill
 p

at
ie

nt
s, 

an
d 

(ii
) a

 c
on

tin
uu

m
 e

xi
st

s 
be

tw
ee

n 
pr

ev
en

tio
n 

an
d 

tr
ea

tm
en

t o
f p

re
ss

ur
e 

ul
ce

rs
, a

nd
 h

en
ce

, i
n 

m
an

y 
ca

se
s, 

cl
in

ic
ia

ns
 a

re
 re

qu
ire

d 
to

 tr
ea

t a
n 

ex
is

tin
g 

w
ou

nd
 a

nd
 p

ro
te

ct
 a

dj
ac

en
t t

is
su

es
 fr

om
 d

et
er

io
ra

tin
g 

at
 th

e 
sa

m
e 

tim
e.
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Tr
an

sla
tio

n 
of

 r
es

ea
rc

h 
to

ol
s 

an
d 

st
ra

te
gi

es
 fo

r 
im

pl
em

en
ta

tio
n 

at
 t

he
 b

ed
sid

e  
D

an
 B

ad
er

1,
2  

1
U

ni
ve

rs
ity

 o
f S

ou
th

am
pt

on
, S

ch
oo

l o
f H

ea
lth

 S
ci

en
ce

s, 
Sk

in
 H

ea
lth

 G
ro

up
, S

ou
th

am
pt

on
, U

ni
te

d 
Ki

ng
do

m
 

2
Ei

nd
ho

ve
n 

U
ni

ve
rs

ity
 o

f T
ec

hn
ol

og
y,

 D
ep

ar
tm

en
t o

f B
io

m
ed

ic
al

 E
ng

in
ee

rin
g,

 E
in

dh
ov

en
, N

et
he

rla
nd

s 
 Th

er
e 

ha
ve

 b
ee

n 
a 

co
ns

id
er

ab
le

 a
rr

ay
 o

f b
io

en
gi

ne
er

in
g 

to
ol

s, 
w

hi
ch

 h
av

e 
be

en
 d

ev
el

op
ed

 to
 in

fo
rm

 sc
ie

nt
ifi

c 
kn

ow
le

dg
e 

as
 t

o 
th

e 
di

re
ct

io
n 

of
 a

pp
ro

ac
h 

in
 p

re
ss

ur
e 

ul
ce

r 
pr

ev
en

tio
n 

[1
]. 

M
an

y 
of

 t
he

se
 h

av
e 

be
en

 
de

m
on

st
ra

te
d 

w
ith

 a
bl

e-
bo

di
ed

 p
ar

tic
ip

an
ts

 in
 la

bo
ra

to
ry

-b
as

ed
 c

on
tr

ol
le

d 
co

nd
iti

on
s [

2]
, a

lth
ou

gh
 v

er
y 

fe
w

 
ha

ve
 b

ee
n 

su
cc

es
sf

ul
ly

 tr
an

sl
at

ed
 to

 a
pp

ro
pr

ia
te

 c
lin

ic
al

 se
tt

in
gs

 [3
]. 

Th
e 

pr
es

en
ta

tio
n 

w
ill

 e
xa

m
in

e 
th

e 
re

as
on

s 
fo

r 
th

is
 f

oc
us

in
g 

on
 t

he
 c

rit
ic

al
 f

ea
tu

re
s 

ne
ed

ed
 t

o 
br

id
ge

 t
he

 t
ra

ns
la

tio
na

l g
ap

, w
hi

ch
 h

av
e 

pr
ov

ed
 s

o 
pr

ob
le

m
at

ic
 i

n 
m

an
y 

ar
ea

s 
of

 b
io

en
gi

ne
er

in
g.

 I
n 

ac
hi

ev
in

g 
th

is
 i

t 
w

ill
 h

ig
hl

ig
ht

 t
he

 i
m

po
rt

an
ce

 o
f 

th
e 

in
vo

lv
em

en
t 

of
 c

lin
ic

ia
ns

, p
at

ie
nt

s 
an

d 
ca

re
rs

 a
t 

th
e 

ea
rly

 s
ta

ge
s 

of
 d

ev
el

op
m

en
t 

of
 m

ea
su

re
m

en
ts

 t
oo

ls
, 

se
ns

or
s 

an
d 

pr
ev

en
ta

tiv
e 

st
ra

te
gi

es
. T

hi
s 

pr
es

en
ta

tio
n 

w
ill

 a
ls

o 
id

en
tif

y 
a 

nu
m

be
r o

f s
ol

ut
io

ns
, e

ac
h 

of
 w

hi
ch

 
m

us
t c

on
si

de
r i

nd
iv

id
ua

l s
us

ce
pt

ib
ili

ty
 a

nd
 ti

ss
ue

 to
le

ra
nc

e 
le

ve
ls

 a
nd

 h
ow

 th
ey

 c
an

 b
e 

aff
ec

te
d 

by
 s

pe
ci

fic
 

ch
ar

ac
te

ris
tic

s, 
su

ch
 a

s 
ag

e 
an

d 
co

-m
or

bi
di

tie
s. 

[1
]

Ba
de

r a
nd

 W
or

sl
ey

 (2
01

8)
 Te

ch
no

lo
gi

es
 to

 m
on

ito
r t

he
 h

ea
lth

 o
f l

oa
de

d 
sk

in
 ti

ss
ue

s. 
Bi

om
ed

 E
ng

 O
nl

in
e.

 1
7(

1)
:4

0 
[2

]
W

or
sl

ey
 e

t 
al

. (
20

16
) 

In
ve

st
ig

at
in

g 
th

e 
eff

ec
ts

 o
f 

st
ra

p 
te

ns
io

n 
du

rin
g 

no
n-

in
va

si
ve

 v
en

til
at

io
n 

m
as

k 
ap

pl
ic

at
io

n:
 a

 c
om

bi
ne

d 
bi

om
ec

ha
ni

ca
l a

nd
 b

io
m

ar
ke

r a
pp

ro
ac

h.
 M

ed
 D

ev
ic

es
 9

: 4
09

-4
17

 
[3

]
Ba

de
r a

nd
 O

om
en

s  
(2

01
8)

 T
he

 p
ot

en
tia

l o
f b

io
m

ar
ke

rs
 in

 th
e 

ea
rly

 d
et

ec
tio

n 
of

 p
re

ss
ur

e 
ul

ce
rs

. I
n:

 S
ci

en
ce

 a
nd

 P
ra

ct
ic

e 
of

 P
re

ss
ur

e 
U

lc
er

 M
an

ag
em

en
t 2

nd
 E

di
tio

n 
(R

om
an

el
li,

 M
 e

t a
l. 

Ed
s)

 S
pr

in
ge

r-
Ve

rla
g:

 B
er

lin
 p

p 
1-

15
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Bi
of

ilm
 m

od
el

s 
an

d 
ch

ro
ni

c 
w

ou
nd

s 
Cl

au
s M

os
er

1  

1
Ri

gs
ho

sp
ita

le
t, 

Cl
in

ic
al

 M
ic

ro
bi

ol
og

y,
 C

op
en

ha
ge

n,
 D

en
m

ar
k 

 In
tr

o
d

u
ct

io
n

: S
ev

er
al

 st
ud

ie
s h

av
e 

re
ve

al
ed

 b
io

fil
m

 fo
rm

at
io

n 
as

 im
po

rt
an

t c
on

tr
ib

ut
io

n 
fo

r l
ac

k 
of

 h
ea

lin
g 

in
 c

hr
on

ic
 w

ou
nd

s.
 It

 is
 e

st
im

at
ed

 t
ha

t 
bi

ofi
lm

 fo
rm

at
io

n 
is

 e
st

ab
lis

he
d 

in
 a

pp
ro

xi
m

at
el

y 
60

%
 o

f 
ch

ro
ni

c 
w

ou
nd

s. 
Ch

ro
ni

c 
w

ou
nd

s a
ls

o 
ha

ve
 a

 h
ig

hl
y 

di
ve

rs
e 

ba
ck

gr
ou

nd
 a

nd
 th

e 
pa

tie
nt

s o
ft

en
 su

ffe
r f

ro
m

 su
bs

ta
nt

ia
l 

co
-m

or
bi

di
tie

s, 
m

ak
in

g 
it 

ch
al

le
ng

in
g 

to
 p

er
fo

rm
 st

ric
t c

lin
ic

al
 st

ud
ie

s. 
Th

er
ef

or
e,

 re
pr

es
en

ta
tiv

e 
m

od
el

 sy
st

em
s 

ar
e 

im
po

rt
an

t t
o 

ge
ne

ra
te

 p
re

-c
lin

ic
al

 d
at

a 
be

fo
re

 te
st

in
g 

an
d 

im
pl

em
en

ta
tio

n 
of

 n
ov

el
 tr

ea
tm

en
t s

tr
at

eg
ie

s 
in

 h
um

an
s. 

 

R
e

su
lt

s:
 T

he
 p

re
se

nt
 ta

lk
 p

ro
vi

de
s 

an
 o

ve
rv

ie
w

 o
f f

un
da

m
en

ta
l i

ss
ue

s 
on

 b
io

fil
m

 fo
rm

at
io

n 
an

d 
an

tib
io

tic
 

to
le

ra
nc

e,
 b

io
fil

m
 m

od
el

s 
of

 c
hr

on
ic

 w
ou

nd
s, 

w
ith

 s
pe

ci
al

 fo
cu

s 
on

 th
e 

us
ef

ul
ne

ss
 o

f t
he

 m
od

el
s 

fo
r t

es
tin

g 
an

ti-
bi

ofi
lm

 re
gi

m
en

s. 
Sp

ec
ia

l f
oc

us
 w

ill
 b

e 
on

 a
nt

ib
io

tic
 e

nh
an

ci
ng

 s
tr

at
eg

ie
s. 

C
o

n
cl

u
si

o
n

s:
 B

io
fil

m
s 

ar
e 

pr
es

en
t i

n 
th

e 
m

aj
or

ity
 o

f c
hr

on
ic

 w
ou

nd
s. 

To
 id

en
tif

y 
no

ve
l t

re
at

m
en

t o
pt

io
ns

, 
m

od
el

 s
ys

te
m

s 
ar

e 
m

an
da

to
ry

. T
he

 p
re

se
nt

 o
ve

rv
ie

w
 w

ill
 p

re
se

nt
 s

uc
h 

m
od

el
 s

ys
te

m
s 

an
d 

ho
w

 th
ey

 c
an

 b
e 

us
ed

 fo
r t

es
tin

g 
of

 p
ro

m
is

in
g 

ca
nd

id
at

es
 

R
e

fe
re

n
ce

s:
 P

ro
vi

de
d 

du
rin

g 
th

e 
pr
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en

ta
tio

n 
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Th
e 

pr
ev

al
en

ce
 o

f b
io

fil
m

s 
in

 c
hr

on
ic

 w
ou

nd
s: 

a 
sy

st
em

at
ic

 
re

vi
ew

 a
nd

 m
et

a-
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 te

rm
es

 d
e 

dé
te

ct
io

n 
et

 d
e 

pr
év

en
tio

n 
de

s 
pa

tie
nt

s 
à 

ris
qu

es
 e

t d
e 

tr
ai

te
m

en
t d

es
 p

la
ie

s. 
 

-
La

 c
ré

at
io

n 
d'

un
e 

éq
ui

pe
 d

'e
xp

er
ts

 m
éd

ic
o-

in
fir

m
ie

rs
 "

pl
ai

es
 e

t c
ic

at
ris

at
io

n"
 à

 d
is

po
si

tio
n 

au
 q

uo
tid

ie
n 

de
s 

éq
ui

pe
s 

de
 s

oi
ns

.  
 

-
L’i

de
nt

ifi
ca

tio
n 

d’
un

e 
in

fir
m

iè
re

 d
e 

ré
fé

re
nc

e 
pa

r u
ni

té
 d

e 
so

in
s 

bé
né

fic
ia

nt
 d

’u
ne

 fo
rm

at
io

n 
co

nt
in

ue
. 

-
D

es
 a

ct
io

ns
 d

e 
fo

rm
at

io
n/

in
fo

rm
at

io
n 

ad
ap

té
es

 a
ux

 p
ub

lic
s 

ci
bl

es
 (n

ou
ve

au
x 

co
lla

bo
ra

te
ur

s, 
in

fir
m

iè
re

s 
de

 ré
fé

re
nc

e,
 a

id
es

-s
oi

gn
an

ts
…

) d
ép

lo
yé

es
 e

t s
ou

te
nu

es
 p

ar
 d

es
 su

pp
or

ts
 d

e 
di

ffu
si

on
 (e

-le
ar

ni
ng

, a
ffi

ch
es

, 
ne

w
sl

et
te

rs
, s

ou
s-

m
ai

n,
 s

ty
lo

s..
). 

R
é

su
lt

at
s:

 C
e 

pr
og

ra
m

m
e 

a 
pe

rm
is

 d
e 

di
m

in
ue

r 
le

 t
au

x 
de

 p
ré

va
le

nc
e 

d’
es

ca
rr

es
 n

os
oc

om
ia

le
s 

to
ut

es
 

ca
té

go
rie

s,
 (

11
.3

%
 e

n 
20

00
 v

er
su

s 
 6

.2
 %

 e
n 

20
18

), 
d’

am
él

io
re

r 
la

 d
ét

ec
tio

n 
sy

st
ém

at
iq

ue
 d

es
 p

at
ie

nt
s 

à 
l’a

dm
is

si
on

 (8
6%

 d
es

 p
at

ie
nt

s 
on

t u
ne

 é
ch

el
le

 B
ra

de
n 

do
cu

m
en

té
s 

da
ns

 le
s 

48
h 

pr
em

iè
re

s 
d’

ho
sp

ita
lis

at
io

n)
, 

d’
am

él
io

re
r l

a 
m

is
e 

en
 p

la
ce

 d
es

 m
es

ur
es

 d
e 

pr
év

en
tio

n.
 E

n 
20

18
, l

es
 p

at
ie

nt
s 

à 
ris

qu
es

 é
le

vé
s 

so
nt

 7
5%

 à
 

bé
né

fic
ie

r d
’u

n 
m

at
el

as
 à

 a
ir 

dy
na

m
iq

ue
 e

t d
’u

n 
su

pp
lé

m
en

t n
ut

rit
if 

or
al

 v
er

su
s 

re
sp

ec
tiv

em
en

t 1
2%

 e
t 3

7%
 

en
 2

00
0.

 

C
o

n
cl

u
si

o
n

s:
 S

i c
e 

pr
og

ra
m

m
e 

ex
is

te
 to

uj
ou

rs
 a

pr
ès

 2
0 

an
s, 

c’e
st

 g
râ

ce
 à

 l’
en

ga
ge

m
en

t d
es

 d
ire

ct
io

ns
 d

e 
so

in
s e

t m
éd

ic
al

e,
  a

u 
so

ut
ie

n 
de

s c
ad

re
s d

es
 se

rv
ic

es
, u

ne
 d

is
cu

ss
io

n 
sy

st
ém

at
iq

ue
 e

t c
on

ce
rt

ée
 d

es
 ré

su
lta

ts
 

en
 te

rm
es

 d
e 

st
ru

ct
ur

e,
 p

ro
ce

ss
us

 e
t 

ré
su

lta
ts

 p
at

ie
nt

, l
’a

ct
ua

lis
at

io
n 

de
 la

 fo
rm

at
io

n 
de

s 
co

lla
bo

ra
te

ur
s 

et
 

l’i
nt

ég
ra

tio
n 

au
jo

ur
d’

hu
i d

e 
l’i

nd
ic

at
eu

r e
sc

ar
re

 d
an

s 
le

 ta
bl

ea
u 

de
 b

or
d 

in
st

itu
tio

nn
el

 d
es

 in
di

ca
te

ur
s 

qu
al

ité
. 

R
é

fé
re

n
ce

s 
In

sé
re

z v
ot

re
 te

xt
e 

ic
i 
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KEY SESSIONS PRESENTATIONS
K

S
 1

4
.2

 

H
ôp

ita
ux

 u
ni

ve
rs

ita
ire

s 
G

en
èv

e,
 1

5 
an

s 
d’

un
 g

ro
up

e 
in

te
rd

isc
ip

lin
ai

re
 p

la
ie

s 
et

 c
ic

at
ris

at
io

n 
da

ns
 u

n 
se

rv
ic

e 
de

 
ré

ad
ap

ta
tio

n 
et

 lo
ng

s 
sé

jo
ur

s 
H

ub
er

t V
ua

gn
at

1  

1
H

ôp
ita

ux
 U

ni
ve

rs
ita

ire
s d

e 
G

en
èv

e 
(H

U
G

), 
G

en
èv

e,
 S

w
itz

er
la

nd
 

 Le
s 

pr
em

iè
re

s 
m

es
ur

es
 d

e 
pr

év
al

en
ce

 e
ffe

ct
ué

es
 d

an
s 

ce
 s

er
vi

ce
 d

e 
20

0 
lit

s 
au

 m
ili

eu
 d

es
 a

nn
ée

s 
no

na
nt

e 
m

on
tr

en
t :

 
-

le
 h

au
t t

au
x 

d’
es

ca
rr

e 
(3

0%
), 

-
le

 m
an

qu
e 

de
 c

on
na

is
sa

nc
e 

de
s 

so
ig

na
nt

s 
po

ur
 la

 p
ré

ve
nt

io
n 

et
 le

 tr
ai

te
m

en
t, 

-
le

 m
an

qu
e 

de
 d

oc
um

en
ts

 d
e 

ré
fé

re
nc

e 
da

ns
 le

s 
do

m
ai

ne
s 

de
 la

 p
ré

ve
nt

io
n 

et
 d

u 
tr

ai
te

m
en

t, 
-

le
 m

at
ér

ie
l t

rè
s 

lim
ité

 à
 d

is
po

si
tio

n 
de

s 
so

ig
na

nt
s 

po
ur

 la
 p

ré
ve

nt
io

n.
 

Ce
s c

on
st

at
s c

on
du

is
en

t, 
av

ec
 le

 so
ut

ie
n 

de
 le

ur
s h

ié
ra

rc
hi

es
, u

n 
gr

ou
pe

 d
e 

m
éd

ec
in

s e
t d

’in
fir

m
ie

rs
 d

u 
se

rv
ic

e 
à 

cr
ée

r d
eu

x 
st

ru
ct

ur
es

 : 
1)

un
e 

éq
ui

pe
 m

ob
ile

 p
la

ie
s 

m
éd

ic
o-

so
ig

na
nt

e 
 

2)
un

 g
ro

up
e 

in
te

rd
is

ci
pl

in
ai

re
 p

la
ie

s 
et

 c
ic

at
ris

at
io

n 

L’é
qu

ip
e 

m
ob

ile
 v

a 
co

ns
ul

te
r d

ire
ct

em
en

t a
u 

lit
 d

u 
pa

tie
nt

, e
n 

la
 p

ré
se

nc
e 

d’
un

 m
em

br
e 

de
 l’é

qu
ip

e 
so

ig
na

nt
e 

afi
n 

de
 fa

ci
lit

er
 la

 tr
an

sm
is

si
on

 d
u 

sa
vo

ir.
 P

ou
r c

e 
qu

i e
st

 d
e 

la
 c

om
po

si
tio

n 
du

 g
ro

up
e,

 il
 c

on
vi

en
t d

e 
se

 so
uv

en
ir,

 
ta

nt
 p

ou
r 

la
 p

ré
ve

nt
io

n 
qu

e 
po

ur
 l

e 
tr

ai
te

m
en

t, 
le

 n
om

br
e 

él
ev

é 
de

 f
ac

te
ur

s 
et

 c
of

ac
te

ur
s 

ph
ys

iq
ue

s,
 

an
at

om
iq

ue
s 

et
 p

hy
si

op
at

ho
lo

gi
qu

es
 c

on
du

is
an

t à
 la

 fo
rm

at
io

n 
d’

un
e 

es
ca

rr
e 

re
nd

an
t l

’a
ct

io
n 

d’
un

e 
se

ul
e 

pr
of

es
si

on
 p

eu
 e

ffi
ca

ce
. C

’e
st

 p
ou

rq
uo

i l
a 

pa
rt

ic
ip

at
io

n 
de

 to
us

, e
n 

in
te

rd
is

ci
pl

in
ar

ité
 (o

u 
pr

of
es

si
on

na
lit

é)
, 

re
vê

t u
n 

rô
le

 c
ru

ci
al

 e
t s

e 
re

flè
te

 d
an

s 
la

 c
om

po
si

tio
n 

de
 c

e 
gr

ou
pe

.  

 

En
fin

, u
n 

co
ur

s 
ob

lig
at

oi
re

 d
e 

2x
2h

30
 s

ur
 le

 th
èm

e 
du

 p
os

iti
on

ne
m

en
t e

t d
u 

tr
an

sf
er

t d
es

 p
at

ie
nt

s 
a 

lie
u 

et
 

to
uc

he
ra

 to
ut

 le
 p

er
so

nn
el

 s
oi

gn
an

t s
ur

 u
ne

 p
ér

io
de

 d
’u

ne
 a

nn
ée

. P
ou

r d
es

 ra
is

on
s 

év
id

en
te

s, 
ce

 d
is

po
si

tif
 

s’a
pp

ui
e 

et
 se

 c
oo

rd
on

ne
 a

ve
c 

le
 b

ur
ea

u 
du

 g
ro

up
e 

pl
ai

es
 e

t c
ic

at
ris

at
io

n 
de

s H
ôp

ita
ux

 u
ni

ve
rs

ita
ire

s d
e 

G
en

èv
e 

au
xq

ue
ls

 le
 s

er
vi

ce
 p

ré
ci

té
 e

st
 ra

tt
ac

hé
. R

és
ul

ta
ts

: c
es

 d
iff

ér
en

te
s 

ac
tio

ns
 c

om
bi

né
es

, p
er

m
et

te
nt

 d
e 

ra
m

en
er

 
la

 p
ré

va
le

nc
e 

au
x 

al
en

to
ur

s 
de

 8
%

. 

E
n

 c
o

n
cl

u
si

o
n

: 
la

 c
ré

at
io

n 
de

 c
es

 s
tr

uc
tu

re
s,

 d
on

t 
un

 g
ro

up
e 

in
te

rd
is

ci
pl

in
ai

re
 «

 é
la

rg
i »

 a
ut

ou
r 

de
 la

 
pr

ob
lé

m
at

iq
ue

 d
e 

l’e
sc

ar
re

 a
 é

té
 u

n 
de

s 
pi

lie
rs

 d
e 

la
 d

im
in

ut
io

n 
de

 s
a 

pr
év

al
en

ce
. 

K
S

 1
4

.3
 

O
bj

ec
tif

 Z
ér

o 
Es

ca
rr

e 
: o

ù 
en

 s
om

m
es

-n
ou

s 
ap

rè
s 

10
 a

ns
? 

Lu
ci

e 
Ch

ar
bo

nn
ea

u1  

1
CH

U
V,

 C
el

lu
le

 P
la

ie
s e

t C
ic

at
ris

at
io

n,
 L

au
sa

nn
e,

 S
w

itz
er

la
nd

 
 In

tr
o

d
u

ct
io

n
: 

La
 p

ré
ve

nt
io

n 
de

s 
es

ca
rr

es
 e

st
 u

ne
 p

ro
bl

ém
at

iq
ue

 a
ct

ue
lle

, t
an

t p
ou

r l
e 

Ce
nt

re
 h

os
pi

ta
lie

r 
un

iv
er

si
ta

ire
 v

au
do

is
 q

ue
 p

ou
r l

es
 a

ut
re

s 
in

st
itu

tio
ns

 d
e 

sa
nt

é 
na

tio
na

le
s 

et
 in

te
rn

at
io

na
le

s. 
D

ep
ui

s 
20

08
, u

n 
pr

og
ra

m
m

e 
in

st
itu

tio
nn

el
 a

pp
el

é 
« 

O
bj

ec
tif

 Z
ér

o 
Es

ca
rr

e 
» 

(O
ZE

) a
 é

té
 m

is
 e

n 
œ

uv
re

 à
 l'

hô
pi

ta
l. 

 

M
et

h
o

d
s:

 S
ur

 la
 b

as
e 

d’
un

e 
re

vu
e 

de
 la

 li
tt

ér
at

ur
e,

 d
es

 re
co

m
m

an
da

tio
ns

 d
e 

bo
nn

es
 p

ra
tiq

ue
s i

nt
er

na
tio

na
le

s 
et

 le
s 

ré
su

lta
ts

 d
’e

nq
uê

te
s 

de
 p

ré
va

le
nc

e 
an

nu
el

le
s,

 l’
an

al
ys

e 
de

s 
do

nn
ée

s 
ré

co
lté

es
 a

 p
er

m
is

 d
’é

ta
bl

ir 
de

 
m

es
ur

es
 p

er
tin

en
te

s e
t e

ffi
ca

ce
s e

t a
da

pt
er

 le
s i

nt
er

ve
nt

io
ns

 p
ou

r d
im

in
ue

r l
e 

ta
ux

 d
e 

pr
év

al
en

ce
 d

es
 e

sc
ar

re
s. 

  

R
e

su
lt

s:
 L

or
s 

du
 la

nc
em

en
t d

u 
pr

og
ra

m
m

e 
in

st
itu

tio
nn

el
, l

a 
pr

év
al

en
ce

 g
lo

ba
le

 d
es

 e
sc

ar
re

s 
ét

ai
t à

 1
9.

2%
. 

En
 n

ov
em

br
e 

20
18

, l
e 

ta
ux

 d
e 

pr
év

al
en

ce
 n

os
oc

om
ia

le
s 

de
 c

at
ég

or
ie

 2
 à

 4
 e

t p
lu

s 
es

t d
e 

2.
8%

. 

D
is

cu
ss

io
n

s:
 L

e 
no

n-
re

sp
ec

t d
es

 d
ire

ct
iv

es
 in

st
itu

tio
nn

el
le

s 
pe

ut
 a

ffe
ct

er
 la

 q
ua

lit
é 

de
s 

so
in

s 
pr

od
ig

ué
s 

au
 

pa
tie

nt
 e

t c
on

du
ire

 a
u 

dé
ve

lo
pp

em
en

t d
e 

l'u
lc

èr
e 

de
 p

re
ss

io
n.

 A
u 

fil
 d

es
 a

ns
, p

lu
si

eu
rs

 m
es

ur
es

 o
nt

 é
té

 m
is

es
 

en
 œ

uv
re

 p
ou

r g
ar

an
tir

 u
n 

eff
et

 à
 lo

ng
 te

rm
e 

su
r l

a 
pr

év
al

en
ce

 e
t a

ss
ur

er
 la

 s
en

si
bi

lis
at

io
n 

de
 l’e

ns
em

bl
e 

de
s 

pr
of

es
si

on
ne

ls
 d

e 
la

 s
an

té
 à

 la
 p

ré
ve

nt
io

n 
de

s 
es

ca
rr

es
. A

u 
co

ur
s 

de
s 

10
 a

nn
ée

s 
du

 p
ro

gr
am

m
e 

O
ZE

, l
a 

pr
év

al
en

ce
 a

nn
ue

lle
 a

 d
im

in
ué

e.
 C

et
te

 r
éd

uc
tio

n 
es

t 
pr

ob
ab

le
m

en
t 

du
e 

à 
l'e

ffo
rt

 f
ai

t 
pa

r 
l’e

ns
em

bl
e 

de
s 

pr
of

es
si

on
ne

ls
 d

e 
la

 s
an

té
 e

t l
’a

pp
ro

ch
e 

m
ul

tif
oc

al
 d

u 
pr

og
ra

m
m

e 
in

st
itu

tio
nn

el
.  

C
li

n
ic

al
 r

e
le

va
n

ce
: L

a 
lit

té
ra

tu
re

 m
on

tr
e 

qu
e 

de
s p

ro
gr

am
m

es
 in

st
itu

tio
nn

el
s e

t l
a 

fo
rm

at
io

n 
co

nt
in

ue
 so

nt
 

né
ce

ss
ai

re
s 

po
ur

 s
ou

te
ni

r l
es

 p
ro

fe
ss

io
nn

el
s 

da
ns

 le
ur

 p
ris

e 
en

 c
ha

rg
e 

de
s 

pa
tie

nt
s 

au
 q

uo
tid

ie
n.

 M
ai

nt
en

ir 
l'e

ffo
rt

 n
éc

es
sa

ire
 à

 lo
ng

 te
rm

e 
es

t m
ai

nt
en

an
t l

e 
dé

fi 
gr

an
d 

dé
fi 

qu
i s

’o
ffr

e 
à 

no
us

. 



EP
U

A
P 

20
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K
S

 1
4

.5
 

30
 a

ns
 d

'a
ct

io
ns

 d
u 

"g
ro

up
e 

es
ca

rr
e"

 a
u 

C
en

tr
e 

H
os

pi
ta

lie
r 

de
 

G
on

es
se

 
Sy

lv
ie

 M
er

di
ni

an
1 , V

al
éi

re
 C

ép
hi

se
1  

1
H

os
pi

ta
l C

en
te

r o
f G

on
es

se
, G

on
es

se
, F

ra
nc

e 
 Pr

éc
ur

se
ur

 d
an

s l
a 

dy
na

m
iq

ue
 d

e 
pr

év
en

tio
n 

et
 d

e 
pr

is
e 

en
 c

ha
rg

e 
de

 l’e
sc

ar
re

, l
e 

gr
ou

pe
 g

ar
de

 d
ep

ui
s 3

0 
an

s 
le

s o
bj

ec
tif

s d
e 

co
or

do
nn

er
 , m

et
tr

e 
à 

jo
ur

 e
t d

iff
us

er
 le

s i
nf

or
m

at
io

ns
, d

’h
ar

m
on

is
er

 e
t o

pt
im

is
er

 le
s p

ra
tiq

ue
s 

pr
of

es
si

on
ne

lle
s 

et
 d

e 
re

ce
ns

er
 e

t a
na

ly
se

r l
es

 e
sc

ar
re

s 
su

r l
’é

ta
bl

is
se

m
en

t. 

Si
 e

n 
30

 a
ns

 le
s 

m
em

br
es

 d
u 

gr
ou

pe
 s

e 
so

nt
 re

no
uv

el
és

, l
e 

dy
na

m
is

m
e 

et
 la

 c
on

vi
vi

al
ité

 s
on

t t
ou

jo
ur

s 
là

. L
e 

gr
ou

pe
 p

lu
rid

is
ci

pl
in

ai
re

 a
cc

ue
ill

e 
de

s s
oi

gn
an

ts
 d

u 
te

rr
ai

n.
 L’

or
ga

ni
sa

tio
n 

bi
en

 « 
rô

dé
e 

» d
u 
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 c
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ep
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 p
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n 
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s d
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en
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 c
ha

qu
e 

tr
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ro

up
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 a

na
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s d
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né
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t e
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r d
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at
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 r
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e 
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é 
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 d
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ur
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i 
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ai
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ns
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en
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 d
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en
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at
io

n 
in
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 re
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 d
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 d
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 p
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er
ch

e 
à 

po
ur

su
iv

re
 s
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 d
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s d
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s d
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 c
on

fia
nc

e 
qu

e 
no

us
 a

bo
rd

on
s 

ce
tt

e 
no

uv
el

le
 d

éc
en

ni
e 

qu
i d

em
an

de
ra

 d
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 d
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 d
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 p
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 c
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s p
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 fé
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 b

as
e 

du
 v

ol
on

ta
ria

t, 
on

t r
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r d
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t l
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 d
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en
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 d
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 d
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ne
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qu
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t 

d’
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e 
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 d
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te
ur
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n 
m
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 d
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m
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 d
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at
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 p
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at
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ra
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at
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ra
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 d
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 d
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m

pa
gn

ai
t c
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 d
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, d
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 d
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ra
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 d
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 p
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 d
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 d
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t à

 s
on

 e
nt

ou
ra

ge
. 

L’E
ns

em
bl

e 
H

os
pi

ta
lie

r d
e 

la
 C

ôt
e 

(E
H

C)
 a

 m
is

 à
 jo

ur
 s

a 
pr

oc
éd

ur
e 

de
 p

ré
ve

nt
io

n 
in

te
rn

e 
et

 re
vu

 s
es

 s
up

po
rt

s 
de

 tr
aç

ab
ili

té
 a

ve
c 

la
 c

la
rifi

ca
tio

n 
de

 la
 st

ra
té

gi
e 

de
 p

ré
ve

nt
io

n 
at

te
nd

ue
 e

t s
on

 a
pp

lic
at

io
n 

sy
st

ém
at

iq
ue

 p
ou

r 
le

s p
at

ie
nt

s à
 ri

sq
ue

s. 
L’i
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r l
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 o
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m
pe

ns
e 

de
s 

se
rv

ic
es

 e
t 

l’o
rg

an
is

at
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d 
pr

ev
en
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 u
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g 
th

e 
U

Z
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eu
ve

n 
ris

k 
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se
ss

m
en

t 
in
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 p

ro
-a

ct
iv

e 
pr
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su
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er
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ev
en

tio
n 
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y 
A

nn
el

ie
s d

e 
G

ra
af

1 , 
Kr

is 
Be

rn
ae

rt
s1  

1
U

ni
ve

rs
ity

 H
os

pi
ta

ls
 Le

uv
en

, C
lin

ic
al

 N
ur

se
 S

pe
ci

al
is

t W
ou

nd
ca

re
, L

eu
ve

n,
 B

el
gi

um
 

 In
tr

o
d

u
ct

io
n

: 
Pr

es
su

re
 u

lc
er

s 
(P

U
’s)

 in
ci

de
nc

e 
ra

te
s 

in
 B

el
gi

an
 h

os
pi

ta
ls

 a
re

 u
nk

no
w

n,
 h

ow
ev

er
 a

 P
U

 
pr

ev
al

en
ce

 o
f 1

2.
1%

 is
 d

es
cr

ib
ed

 (1
). 

PU
’s 

ha
ve

 a
 m

aj
or

 im
pa

ct
 o

n 
pa

tie
nt

’s 
ph

ys
ic

al
 a

nd
 p

sy
ch

ol
og

ic
al

 h
ea

lth
, 

in
cr

ea
se

s 
co

st
s 

to
 h

ea
lth

ca
re

 p
ro

vi
de

rs
 a

nd
 a

re
 a

n 
im

po
rt

an
t c

ar
e-

qu
al

ity
 in

di
ca

to
r (

2)
.  

In
 o

ur
 U

ni
ve

rs
ity

 h
os

pi
ta

l t
he

 P
U

 p
re

ve
nt

io
n 

po
lic

y 
co

ns
is

te
d 

of
 a

 ri
sk

-a
ss

es
sm

en
t 

(N
or

to
n)

, n
ur

se
s 

cl
in

ic
al

 
ju

dg
em

en
t a

nd
 a

ss
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ia
te

d 
pr

ev
en
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e 

m
ea

su
re

s. 
Th

is
 p

ol
ic

y 
ha

s 
be

en
 in

 p
la

ce
 s

in
ce
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01

2.
 D

ur
in

g 
th

is
 ti

m
e 

th
er

e 
w

as
 n

o 
de

cr
ea

se
 in
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U

 p
re

va
le

nc
e 

(+
/-

5%
) a

nd
 h

os
pi

ta
l m

an
ag

em
en

t a
nd

 st
aff

 fe
lt 

th
at

 a
 n

ew
 p

ol
ic

y 
an

d 
ris

k-
as

se
ss

m
en

t t
oo

l w
as

 re
qu

ire
d.

 In
 c
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tio
n 

w
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 a
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th
er

 u
ni

ve
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os
pi

ta
l w

e 
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d 
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ne

w
 P

U
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k-
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t t
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 m
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e 

po
lic
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at
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U
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e 

de
ve

lo
pe
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n 

in
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A
P 
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el
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 (3

) a
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 a
va
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bl

e 
RA

 to
ol

s. 
Th

e 
ne

w
 R

A
 

to
ol

 u
se

s 
2 
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bl
es

, t
he

 p
re

se
nc

e 
of

 a
 P

U
 in
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ry

 a
nd

 t
he

 p
re

se
nc

e 
of

 im
m

ob
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ty
 (

ab
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nt
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ut
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ou

s 
m

ob
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tio

n 
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y 
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e 
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s)

.  T
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A
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e 
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ity
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n 
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U
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ve
nt

io
n 

pr
ot

oc
ol
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ad

m
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’s 
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 fo
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tie
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s. 
 W
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 e
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iv
e 

su
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y 

w
e 
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w
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t w
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 p
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k 
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t o
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m
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s. 

W
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d 
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r p
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g 
m
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 o
n 

ER
, b
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ffl
oa

di
ng

 h
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t 
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nd
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iv
e 

th
er
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y 

1-
in

-4
 c

el
l c

yc
le

 m
at

tr
es

s. 
Pr

ev
en

tiv
e 

ai
ds

 a
re

 2
4/

7 
av

ai
la

bl
e 

to
 g

ua
ra

nt
y 

a 
qu

ic
k 

st
ar

t o
f m

ea
su

re
m

en
ts

.  

Th
ird

ly
, w

e 
st

ar
te

d 
us

in
g 

in
ci

de
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 o
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 L
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 o
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ra
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e 
3

Te
xi
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ra
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 m
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ng

 p
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de

s 
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su
al
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ed
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f t
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te
rf
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e 
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s 
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ee

n 
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ln
er
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H

ow
ev
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m
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s p
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 t
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l 
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 p
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W
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te
d 
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 c
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m
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 d
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t f
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 d
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ra
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 p
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 m
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f b
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ra
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, r
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l p
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 p
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w
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 d
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 d
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 d
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 p
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 d
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 p
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 c
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at
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 p
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ra
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ra
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, f
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ra
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f b
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r o
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 p
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e 
po

te
nt

ia
l t

o 
id

en
tif

y 
pr

es
su

re
 u

lc
er

 ri
sk

 a
nd

 e
ffi

ci
en

t s
tr

at
eg

ie
s 

fo
r p

re
ve

nt
io

n 
in

 p
ra

ct
ic

e.
 

A
ck

n
o

w
le

d
gm

e
n

ts
: T

hi
s w

or
k 

w
as

 su
pp

or
te

d 
by

 a
n 

EP
U

A
P 

gr
an

t a
nd

 a
 U

K 
EP

SR
C 

CA
SE

 a
w

ar
d 

w
ith

 S
um

ed
 

In
te

rn
at

io
na

l. 
* F

or
eS

ite
PT

, X
se

ns
or

, C
an

ad
a

**
 S

hi
m

m
er

, I
re

la
nd

 
R

e
fe

re
n

ce
s:

  
[1

] 
W

on
g,

 T
ria

ls
 (2

01
5)

 
[2

] 
Ca

gg
ia

ri,
 M

ed
 E

ng
 &

 P
hy

s (
20

19
)

E
S

3
.2

 

Th
e 

EP
U

A
P 

Ex
ch

an
ge

 S
ch

ol
ar

sh
ip

 -
 c

ou
nt

er
in

g 
m

ed
ic

al
 d

ev
ic

e-
re

la
te

d 
pr

es
su

re
 u

lc
er

s 
Le

a 
Co

he
n1 , 

Pe
te

r W
or

sle
y2 , 

D
an

 B
ad

er
2 , 

Am
it 

G
ef

en
1  

1
Te

l A
vi

v 
U

ni
ve

rs
ity

, D
ep

ar
tm

en
t o

f B
io

m
ed

ic
al

 E
ng

in
ee

rin
g,

 F
ac

ul
ty

 o
f E

ng
in

ee
rin

g,
 Te

l A
vi

v-
Ya

fo
, I

sr
ae

l 
2

Sc
ho

ol
 o

f H
ea

lth
 S

ci
en

ce
s, 

U
ni

ve
rs

ity
 o

f S
ou

th
am

pt
on

 , S
ou

th
am

pt
on

 , U
ni

te
d 

Ki
ng

do
m

 
 In

tr
o

d
u

ct
io

n
: 

Th
e 

EP
U

A
P 

Ex
ch

an
ge

 S
ch

ol
ar

sh
ip

 e
na

bl
ed

 th
e 

fir
st

 a
ut

ho
r L

PC
 o

f t
he

 Is
ra

el
i r

es
ea

rc
h 

gr
ou

p 
le

d 
by

 A
G

 to
 e

ng
ag

e 
w

ith
 t

he
 c

ou
nt

er
pa

rt
 U

K 
gr

ou
p 

le
d 

by
 D

B.
 B

ot
h 

re
se

ar
ch

 g
ro

up
s 

ha
ve

 in
te

rn
at

io
na

lly
 

le
ad

in
g 

pr
og

ra
m

m
es

 o
f r

es
ea

rc
h 

co
nc

er
ni

ng
 th

e 
ae

tio
lo

gy
 a

nd
 p

re
ve

nt
io

n 
of

 m
ed

ic
al

 d
ev

ic
e-

re
la

te
d 

pr
es

su
re

 
ul

ce
rs

 (
M

D
RP

U
s)

. T
he

 r
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an
ge

 o
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 m
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 m
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FREE PAPER SESSIONS OVERVIEW 

Free Paper Session 1: Pressure ulcers and health economics 
Chairs: Katrin Balzer, Rolf Jelnes 
1.1 The cost and consequences of an intervention-based programme to reduce hospital-acquired pressure injuries in 

one health district in Australia; Michelle Barakat-Johnson, Australia 
1.2 Assessment of static overlays for pressure ulcers prevention; Knaerke Soegaard, Denmark 
1.3 Modelling pressure ulcer prevention and treatment pathways: large cost savings achievable with investment in new 

technology; Martin Burns, United States 
 
Free Paper Session 2: Basic science: Biomechanics, biology and aetiology: theoretical and in vivo 
approaches 
Chairs: Yohan Payan, Peter Worsley 
2.1 The effects of two pressure relieving support surface on the pathophysiological cascade of pressure ulcer 

development: a positron emission tomography (PET) study; Esa Soppi, Finland 
2.2 Can we establish a threshold pressure above which lymphatic activity is disturbed? Implication in pressure ulcer 

aetiology; Hanneke Crielaard, the Netherlands 
2.3 Investigation of the in vivo passive mechanical properties of thigh soft tissues in healthy volunteers using a custom-

made freehand ultrasound based indentation set-up; Pierre-Yves Rohan, France 
2.4 Evolution of cutaneous bacterial microbiota of pressure ulcers in patients with spinal cord injury;  

Catherine Dunyach-Remy, France 
2.5 The influence of incontinence pad moisture at the loaded skin interface; Luciana Bostan; United Kingdom 
 
Free Paper Session 3: Patient involvement in pressure ulcer prevention and management in speci-
fic patient groups (paediatrics, surgery, spinal cord injury, ER, older persons, palliative care, etc.) 
Chairs: Guido Ciprandi, Anthony Gélis 
3.1 Maintaining skin integrity in the aged: a systematic review update; Andrea Lichterfeld-Kottner, Germany 
3.2 Development of a conceptual framework for the promotion of a systematic long-term follow-up of persons with  

a spinal cord injury : a patient approach based on their skin experience; Marc Le Fort, France 
3.3 "I was more attentive thanks to my skin breakdown and also to my wife!": Impact of the social support on pressure 

ulcers prevention in spinal cord injured patients and on their adherence to systematic follow-up: a qualitative 
study; Marc Le Fort, France 

3.4 Body mass index and pressure injury prevalence; Hyunjung Yeo, Republic of South Korea 
3.5 Turning and positioning in aged care: the patient perspective; Suzanne Kapp, Australia 
 
Free Paper Session 4: Pressure ulcers: Patient safety, quality of care and policy 
Chairs: Andrea Pokorná, Carina Bååth 
4.1 Repositioning for preventing pressure ulcers: a systematic review; Pinar Avsar, Ireland 
4.2 Understanding the barriers and eliminating the gaps towards sustainable reduction of hospital acquired pressure 

injuries; Marilou Mendoza, United Arab Emirates 
4.3 First do no harm? An examination of necessary hospital devices and the development of hospital acquired pressure 

injures; Sarah Sage, Australia 
4.4 Structures and processes in hospitals for pressure ulcer prevention in general and in A&E departments;  

Nils Lahmann, Germany 
4.5  A three-step approach to reduce the prevalence of pressure ulcers and improve patient care - engaging all levels 

at a large university hospital; David Thunborg, Sweden
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Free Paper Session 5: Innovations in pressure ulcer prevention and treatment 
Chairs: Amit Gefen, Cees Oomens 
5.1 PRESDIE - concordance study of continuous recording of the sitting pressures of people with a spinal cord injury 

by an embedded device; Marc Le Fort, France 
5.2 Mechanobiology inspired approaches to prolong the safe time in immobile positions; Daphne Weihs, Israel 
5.3 Bacterial fluorescence imaging guides pressure ulcer wound assessment, wound bed preparation, and treatment 

plan in a multi-centre clinical trial; Monique Y. Rennie, Canada 
5.4 Using pressure ulcer risk assessment linked monitoring tool to reduce hospital acquired pressure injuries;  

Marilou Mendoza, United Arab Emirates 
 
Free Paper Session 6: Pressure ulcers: Implementation science and education 
Chairs: Katrin Balzer, Susanne Coleman 
6.1 Sex-specific differences in pressure ulcer prevention in hospitals: a secondary data analysis;  

Andrea Lichterfeld-Kottner, Germany 
6.2 The effect of standard training module on pressure injury classification and wound dressing decisions of health 

care professionals; Vildan Çakar, Turkey 
6.3 Atypical PU topography in pediatric disabilities and rare diseases. Customize and properly tailored prevention of 

pressure injuries; Serena Crucianelli, Italy 
 
Free Paper Session 7: Pressure ulcer prevention and management in specific patient groups (pa-
ediatrics, surgery, spinal cord injury, ER, older persons, palliative care, etc.) 
Chairs: Ida Marie Bredesen, Ulrika Kallman 
7.1 Improving prevention and treatment of incontinence associated dermatitis in onco/onco-haematological children; 

Marjola Gjergji, Italy 
7.2 Double prevention strategy: preventing skin breakdown in operatory settings in children; Guido Ciprandi, Italy 
7.3 Risk factors associated with the development of postoperative pressure ulcers in adult surgical patients: a 

systematic review and meta- analysis; Mette Haisley, Denmark 
7.4 Prevalence and associated factors of pressure injury in cardiology intensive care unit patients; Paula Nogueira, Brazil 
7.5 Reducing pressure ulcer (PU) incidence through introduction of new technology; Kate Hancock, United Kingdom 
7.6 The effectiveness of two silicone dressings for sacral and heel pressure ulcer prevention in high risk intensive care 

unit patients: results of a randomized controlled parallel-group trial; Elisabeth Hahnel, Germany 
 
Free Paper Session 8: Basic science: Biomechanics, biology and aetiology: theoretical and in vitro 
approaches 
Chairs: Yohan Payan, Dominique Sigaudo-Roussel 
8.1 Mechanobiology of adipose cells: implications for wound healing; Daphne Weihs, Israel 
8.2 External strain applied on SCI skin depletes calstabin1 in paralyzed skeletal muscles underneath: a new insight on 

pressure injury etiology; Marion Le Gall, France 
8.3 Mechanics of heel pressure ulcers and the influence of the calf and Haglund's deformity;  

Bethany Keenan, United Kingdom 
8.4 In vivo and in vitro detection of porphyrin-producing wound pathogens, planktonic and in biofilm, with real-time 

bacterial fluorescence imaging; Monique Y. Rennie, Canada

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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Free Paper Session 9: Innovative approaches in clinical research (prevention and treatment) 
Chairs: Jan Kottner, Bérengère Fromy 
9.1 Enhancing SKIN health and safety in aged CARE (SKINCARE Trial): a study protocol for an exploratory cluster 

randomized pragmatic trial; Elisabeth Hahnel, Germany 
9.2 The use of pressure ulcer risk assessment instruments in clinical practice; Susanne Coleman, United Kingdom 
9.3 Biofilm differentially affects wound healing according to the bacterial community in pressure ulcers;  

Gojiro Nakagami, Japan 
9.4 Predicting pressure injuries by "hackathon": the use of artificial intelligence and machine learning in the 

development of risk assessment tools for pediatric pressure injury prevention; Adam Lokeh, United States 
9.5 Telemedicine in the prevention and management of pressure injuries: Do you see what I see?; Deanna Johnson, 

United States 
 
Free Paper Session 10: Free paper session in French language 
Chairs: Benoît Nicolas, Brigitte Barrois 
10.1 Comment améliorer le dépistage du risque d'escarres et la mise en oeuvre d'actions de prévention, associant toute 

l'équipe professionnelle, le patient et son entourage?; Caroline Van Wijk, France 
10.2 Prévention et traitement des escarres : résultats positifs d'une démarche d'amélioration continue de la qualité;  

Catherine Harmant, France 
10.3 Le programme d'amélioration de la qualité et de la sécurité des soins "escarre" aux Hospices Civils de Lyon ,10 

ans déjà; Christiane Bollon, France 
10.4 Les équipes mobiles : une réponse au traitement personnalisé des escarres; Perrine Menelli, France 
10.5 Sclerose en plaques et escarre; Philippe Gallien, France 
 
Student Free Paper Session 1: Basic science and clinical science 
Chairs: Bérengère Fromy, Peter Worsley 
11.1 Phantom testing of a sub-epidermal moisture measurement device; Lea Cohen, Israel 
11.2 A novel phantom for efficacy research of therapeutic pressure ulcer dressing performances; Adi Lustig, Israel 
11.3 A miniature incubator for cell stretching reveals the mechanobiology for delivering better negative pressure 

therapy; Rona Greifman, Israel 
11.4 An exploratory randomized controlled trial to evaluate the effect of a basic skin care product on the structural 

strength of the dermo-epidermal junction; Monira El Genedy, Germany 
11.5 What is best practice for reducing the incidence and severity of incontinence-associated dermatitis in critically ill 

patients? a systematic review; Li Chen, United Kingdom 
 
Student Free Paper Session 2: Basic science 
Chairs: Dominique Sigaudo Roussel, Amit Gefen 
12.1 Modelling an adult human head on a donut-shaped head positioner for pressure ulcer prevention;  

Rona Greifman, Israel 
12.2 Integrated experimental-computational analysis of sacral soft tissue stresses during patient migration in bed; 

Maayan Lustig, Israel 
12.3 The risk for a lip pressure ulcer caused by an endotracheal tube: biomechanical modeling of the effect of tube 

positioning; Golan Amrani, Israel 
12.4 Multiphysics modeling studies of the microclimate under a polymeric membrane dressing; Dafna Schwartz, Israel 
12.5 Impact of diabetes on CGRP signaling pathway in pressure ulcer healing process; Noelle Remoué, France 
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ag
es

 g
ui

de
d 

w
ou

nd
 a

ss
es

sm
en

t, 
w

ou
nd

 b
ed

 p
re

pa
ra

tio
n,

 a
nd

 tr
ea

tm
en

t p
la

n.
 

R
e
su

lt
s:

 O
nl

y 
9%

 (2
/2

2)
 o

f p
re

ss
ur

e 
ul

ce
rs

 a
nd

 1
4%

 (4
8/

35
1)

 o
f a

ll 
st

ud
y 

w
ou

nd
s w

er
e 

CS
S+

, y
et

 fl
uo

re
sc

en
ce

 
in

di
ca

tiv
e 

of
 b

ac
te

ria
 a

t m
od

er
at

e-
to

-h
ea

vy
 lo

ad
s 

w
as

 id
en

tifi
ed

 in
 6

8%
 (1

5/
22

) o
f p

re
ss

ur
e 

ul
ce

rs
 a

nd
 5

0%
 

(1
76

/3
51

) o
f s

tu
dy

 w
ou

nd
s. 

Cl
in

ic
ia

ns
 re

po
rt

ed
 th

at
 fl

uo
re

sc
en

ce
 in

fo
rm

at
io

n 
w

as
 u

se
fu

l i
n 

86
%

 o
f p

re
ss

ur
e 

ul
ce

r a
ss

es
sm

en
ts

. F
lu

or
es

ce
nc

e 
in

fo
rm

at
io

n 
ch

an
ge

d 
th

e 
cl

in
ic

ia
n’

s o
ve

ra
ll 

as
se

ss
m

en
t i

n 
39

%
 o

f s
tu

dy
 w

ou
nd

s 
(5

9%
 o

f 
pr

es
su

re
 u

lc
er

s 
(1

3/
22

));
 t

hi
s 

in
cl

ud
ed

 9
2%

 o
f 

CS
S-

/F
L+

 p
at

ie
nt

s 
an

d 
50

%
 o

f 
CS

S+
/F

L+
 p

at
ie

nt
s,

 
de

m
on

st
ra

tin
g 

be
ne

fit
 o

f b
ac

te
ria

l l
oc

al
iz

at
io

n 
ev

en
 in

 C
SS

+ 
w

ou
nd

s. 
 W

ou
nd

 b
ed

 p
re

pa
ra

tio
n 

w
as

 g
ui

de
d 

in
 

82
%

 o
f 

pr
es

su
re

 u
lc

er
s.

 C
lin

ic
ia

ns
 r

ep
or

te
d 

th
at

 fl
uo

re
sc

en
ce

 im
ag

es
 g

ui
de

d 
sa

m
pl

in
g 

lo
ca

tio
n 

(5
0%

 o
f 

w
ou

nd
s)

, c
le

an
in

g 
(5

5%
), 

de
br

id
em

en
t (

64
%

), 
tr

ea
tm

en
t s

el
ec

tio
n 

(8
2%

), 
an

tim
ic

ro
bi

al
 d

ec
is

io
n 

m
ak

in
g 

(5
0%

), 
an

d 
w

ou
nd

 d
oc

um
en

ta
tio

n 
(5

5%
). 

Th
es

e 
pr

es
su

re
 u

lc
er

 d
at

a 
m

irr
or

ed
 th

at
 o

f t
he

 la
rg

er
 3

50
-p

at
ie

nt
 tr

ia
l. 

C
o

n
cl

u
si

o
n

s:
 R

es
ul

ts
 d

em
on

st
ra

te
 w

id
es

pr
ea

d 
ut

ili
ty

 o
f fl

uo
re

sc
en

ce
 im

ag
in

g 
in

 th
e 

as
se

ss
m

en
t, 

w
ou

nd
 

be
d 

pr
ep

ar
at

io
n,

 a
nd

 tr
ea

tm
en

t o
f w

ou
nd

s. 
U

til
ity

 w
as

 o
bs

er
ve

d 
ac

ro
ss

 fo
ur

te
en

 si
te

s, 
al

l s
tu

dy
 w

ou
nd

 ty
pe

s, 
an

d 
m

ul
tip

le
 a

sp
ec

ts
 o

f w
ou

nd
 c

ar
e.

 T
he

se
 d

at
a 

su
pp

or
t 

in
co

rp
or

at
io

n 
of

 fl
uo

re
sc

en
ce

 im
ag

in
g,

 a
nd

 t
he

 
in

fo
rm

at
io

n 
it 

pr
ov

id
es

 o
n 

th
e 

pr
es

en
ce

 a
nd

 lo
ca

tio
n 

of
 b

ac
te

ria
 a

t m
od

er
at

e-
to

-h
ea

vy
 lo

ad
s, 

in
to

 th
e 

st
an

da
rd

 
of

 c
ar

e 
fo

r a
ss

es
sm

en
t o

f c
hr

on
ic

 w
ou

nd
s. 

R
e

fe
re

n
ce

s:
  

1.
Re

nn
ie

, J
W

ou
nd

Ca
re

 (2
01

7)
. 

2.
IW

II.
 W

ou
nd

sI
nt

er
na

tio
na

l (
20

16
). 
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U
sin

g 
pr

es
su

re
 u

lc
er

 r
isk

 a
ss

es
sm

en
t 

 li
nk

ed
 m

on
ito

rin
g 

to
ol

 t
o 

re
du

ce
 h

os
pi

ta
l a

cq
ui

re
d 

pr
es

su
re

 in
ju

rie
s 

M
ar

ilo
u 

M
en

do
za

1  

1
Sh

ei
kh

 K
ha

lif
a 

G
en

er
al

 H
os

pi
ta

l, 
N

ur
si

ng
, U

m
m

 A
l Q

uw
ai

n,
 U

ni
te

d 
Ar

ab
 E

m
ira

te
s 

 In
tr

o
d

u
ct

io
n

: 
Va

rio
us

 P
re

ss
ur

e 
U

lc
er

 R
is

k 
A

ss
es

sm
en

t t
oo

ls
 a

re
 n

ow
 a

va
ila

bl
e 

an
d 

w
id

el
y 

us
ed

 to
 p

re
di

ct
 

th
e 

pa
tie

nt
s’ 

ris
k 

of
 d

ev
el

op
in

g 
pr

es
su

re
 in

ju
rie

s. 
W

ith
 th

e 
ut

ili
za

tio
n 

of
 ri

sk
 a

ss
es

sm
en

t t
oo

ls
, i

nc
id

en
ce

s 
of

 
H

os
pi

ta
l A

cq
ui

re
d 

Pr
es

su
re

 In
ju

rie
s 

(H
A

PI
) s

til
l e

xi
st

s. 
Th

re
e 

di
ffe

re
nt

 to
ol

s 
ac

co
rd

in
g 

to
 p

at
ie

nt
’s 

ag
e 

gr
ou

p 
(B

ra
de

n 
Sc

al
e,

 B
ra

de
n 

Q
 a

nd
 N

SR
A

S)
 a

re
 u

se
d.

 W
e 

id
en

tifi
ed

 o
ur

 c
ha

lle
ng

es
 a

s 
ho

w
 to

 li
nk

 th
e 

as
se

ss
ed

 ri
sk

 
w

ith
 p

re
ve

nt
iv

e 
m

ea
su

re
s;

 h
ow

 to
 e

ns
ur

e 
th

at
 c

on
tin

uo
us

 p
re

ve
nt

iv
e 

m
ea

su
re

s 
ar

e 
im

pl
em

en
te

d 
to

 p
re

ve
nt

 
H

A
PI

s 
an

d 
ho

w
 to

 e
ng

ag
e 

th
e 

st
aff

s 
to

w
ar

ds
 a

cc
ou

nt
ab

ili
ty

 a
nd

 li
ab

ili
ty

 re
ga

rd
in

g 
oc

cu
rr

en
ce

 o
f H

A
PI

s. 

M
e

th
o

d
s:

 A
 t

oo
l (

Pa
tie

nt
’s 

Sk
in

 C
ar

e 
an

d 
Pr

es
su

re
 In

ju
ry

 M
on

ito
rin

g 
To

ol
) 

w
as

 d
ev

el
op

ed
 in

 2
01

4 
in

 a
 

re
ha

bi
lit

at
io

n 
fa

ci
lit

y 
in

 S
au

di
 A

ra
bi

a 
in

iti
al

ly
 w

ith
 a

n 
ai

m
 to

 d
oc

um
en

t i
nt

er
ve

nt
io

ns
 a

cc
or

di
ng

 to
 id

en
tifi

ed
 

pr
ob

le
m

 in
 th

e 
ris

k 
as

se
ss

m
en

t t
oo

l’s
 su

b-
sc

al
e.

 In
te

rv
en

tio
ns

 p
er

 su
b-

sc
al

e 
th

at
 m

ak
es

 th
e 

pa
tie

nt
 ri

sk
 re

qu
ire

s 
do

cu
m

en
ta

tio
n 

in
 t

he
 to

ol
 to

 p
ro

vi
de

 in
fo

rm
at

io
n 

re
ga

rd
in

g 
pr

ev
en

tiv
e 

m
ea

su
re

s 
de

liv
er

ed
. R

ev
is

io
n 

w
as

 
m

ad
e 

af
te

r 3
 m

on
th

s o
f p

ilo
tin

g 
as

 ri
sk

 a
ss

es
sm

en
t t

oo
ls

 u
se

d 
ca

nn
ot

 p
re

di
ct

 th
e 

pr
es

su
re

 in
ju

ry
 ri

sk
 o

f p
at

ie
nt

s 
w

ith
 m

ed
ic

al
 d

ev
ic

es
 w

he
re

in
 s

om
e 

of
 o

ur
 p

at
ie

nt
s 

de
ve

lo
pe

d 
m

ed
ic

al
 d

ev
ic

e 
re

la
te

d 
pr

es
su

re
 in

ju
rie

s. 
By

 
de

fa
ul

t, 
w

e 
co

ns
id

er
 p

at
ie

nt
s 

w
ith

 m
ed

ic
al

 d
ev

ic
es

 a
tt

ac
he

d 
to

 s
ki

n 
as

 a
t r

is
k 

an
d 

in
te

rv
en

tio
ns

 fo
r m

ed
ic

al
 

de
vi

ce
 sk

in
 c

ar
e 

w
er

e 
ad

de
d.

 To
 e

ns
ur

e 
th

at
 th

e 
pa

tie
nt

’s 
sk

in
 is

 c
on

di
tio

n 
is

 re
-a

ss
es

se
d 

an
d 

pr
op

er
ly

 h
an

de
d 

ov
er

 b
et

w
ee

n 
sh

ift
s 

an
d/

or
 u

ni
ts

 d
ur

in
g 

tr
an

sf
er

, t
he

 to
ol

 re
qu

ire
s 

ac
kn

ow
le

dg
em

en
t o

f t
he

 re
ce

iv
in

g 
nu

rs
e 

re
ga

rd
in

g 
pa

tie
nt

’s 
sk

in
 c

on
di

tio
n.

 

R
e

su
lt

s:
 T

he
 to

ol
 w

as
 in

iti
al

ly
 a

nd
 is

 c
ur

re
nt

ly
 u

se
d 

in
 a

 re
ha

b 
fa

ci
lit

y.
 It

 w
as

 a
ls

o 
in

tr
od

uc
ed

 in
 2

01
8 

to
 a

n 
ac

ut
e 

ca
re

 se
tt

in
g 

in
 U

ni
te

d 
A

ra
b 

Em
ira

te
s a

nd
 h

as
 c

on
tr

ib
ut

ed
 to

 re
du

ct
io

n 
of

 H
A

PI
s i

n 
bo

th
 fa

ci
lit

ie
s. 

D
ur

in
g 

th
e 

pi
lo

tin
g,

 c
om

pl
ia

nc
e 

to
 it

s 
us

ag
e 

w
as

 m
on

ito
re

d 
an

d 
co

m
pa

re
d 

w
ith

 th
e 

oc
cu

rr
en

ce
s 

of
 H

A
PI

 in
ci

de
nc

es
. 

Th
e 

re
su

lt 
of

 n
on

-c
om

pl
ia

nc
e 

so
m

eh
ow

 c
or

re
la

te
s 

to
 o

cc
ur

re
nc

e 
of

 H
A

PI
 in

ci
de

nc
es

 in
 c

er
ta

in
 m

on
th

s. 
Th

e 
to

ol
 is

 u
se

fu
l d

ur
in

g 
do

cu
m

en
t 

re
vi

ew
 w

he
n 

H
A

PI
 in

ci
de

nc
e 

oc
cu

rs
 a

s 
it 

pr
ov

id
es

 in
fo

rm
at

io
n 

re
ga

rd
in

g 
in

te
rv

en
tio

ns
 p

ro
vi

de
d 

an
d 

in
 w

hi
ch

 s
hi

ft
 d

oe
s 

it 
oc

cu
rs

. T
he

re
fo

re
, s

tr
ic

t 
co

m
pl

ia
nc

e 
to

 i
ts

 u
sa

ge
 w

as
 

em
ph

as
iz

ed
 in

 o
ur

 p
re

ss
ur

e 
in

ju
ry

 p
re

ve
nt

io
n 

an
d 

m
an

ag
em

en
t p

ol
ic

y 
an

d 
pr

oc
ed

ur
es

. 

C
o

n
cl

u
si

o
n

s:
 R

is
k 

A
ss

es
sm

en
t 

To
ol

s 
al

on
e 

ca
nn

ot
 p

re
ve

nt
 t

he
 o

cc
ur

re
nc

e 
of

 p
re

ss
ur

e 
in

ju
rie

s.
 C

ar
ef

ul
 

as
se

ss
m

en
t o

f i
ts

 a
pp

lic
ab

ili
ty

 in
 th

e 
cl

in
ic

al
 se

tt
in

g 
pl

us
 in

no
va

tiv
e 

st
ep

s o
n 

ho
w

 to
 u

til
iz

e 
th

e 
to

ol
 e

ffe
ct

iv
el

y 
ar

e 
es

se
nt

ia
l. 
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Se
x-

sp
ec

ifi
c 

di
ffe

re
nc

es
 in

 p
re

ss
ur

e 
ul

ce
r 

pr
ev

en
tio

n 
in

 h
os

pi
ta

ls:
 

a 
se

co
nd

ar
y 

da
ta

 a
na

ly
sis

 
A

nd
re

a 
Li

ch
te

rf
el

d-
Ko

tt
ne

r1 , 
U

rs
ul

a 
M

ül
le

r-W
er

da
n1 , 

N
ils

 L
ah

m
an

n1 , 
Ja

n 
Ko

ttn
er

2  

1
Ch

ar
ité

-U
ni

ve
rs

itä
ts

m
ed

iz
in

 B
er

lin
, G

er
ia

tr
ic

 re
se

ar
ch

 g
ro

up
, B

er
lin

, G
er

m
an

y 
2

Ch
ar

ité
 U

ni
ve

rs
itä

ts
m

ed
iz

in
 B

er
lin

, D
ep

ar
tm

en
t o

f D
er

m
at

ol
og

y 
an

d 
Al

le
rg

ol
y,

 B
er

lin
, G

er
m

an
y 

 In
tr

o
d

u
ct

io
n

: E
m

pi
ric

al
 e

vi
de

nc
e 

su
gg

es
ts

 th
at

 s
ex

 h
as

 m
aj

or
 im

pa
ct

s 
on

 s
ta

yi
ng

 h
ea

lth
y,

 b
ec

om
in

g 
ill

, o
r 

ca
re

 d
ep

en
de

nt
. 

G
en

de
r 

an
d 

se
x 

ne
ed

s 
to

 b
e 

ad
eq

ua
te

ly
 t

ak
en

 i
nt

o 
ac

co
un

t 
w

hi
le

 d
ev

el
op

in
g 

an
d 

im
pl

em
en

tin
g 

ev
id

en
ce

-b
as

ed
 m

ed
ic

in
e 

an
d 

he
al

th
ca

re
. I

n 
in

st
itu

tio
na

l c
ar

e 
se

tt
in

gs
, n

ur
se

s 
ar

e 
re

sp
on

si
bl

e 
fo

r p
ro

vi
di

ng
 c

ar
e 

to
 c

ar
e 

de
pe

nd
en

t p
at

ie
nt

s/
re

si
de

nt
s 

(2
). 

Ev
id

en
ce

 re
ga

rd
in

g 
po

ss
ib

le
 s

ex
 d

iff
er

en
ce

s 
in

 
nu

rs
in

g 
ca

re
 p

ro
ce

ss
es

 o
f n

ur
si

ng
 c

ar
e 

re
ce

iv
er

s 
es

pe
ci

al
ly

 fo
r p

re
ss

ur
e 

ul
ce

r p
re

ve
nt

io
n 

st
ra

te
gi

es
 o

r c
ar

e 
of

 
su

bj
ec

ts
 w

ith
 p

re
ss

ur
e 

ul
ce

rs
 is

 la
ck

in
g.

 T
he

 a
im

 o
f t

hi
s s

tu
dy

 w
as

 to
 in

ve
st

ig
at

e 
po

ss
ib

le
 se

x-
sp

ec
ifi

c 
di

ffe
re

nc
es

 
in

 c
ar

e 
in

 p
at

ie
nt

s 
at

 p
re

ss
ur

e 
ul

ce
r r

is
k 

an
d 

w
ith

 h
os

pi
ta

l-a
cq

ui
re

d 
pr

es
su

re
 u

lc
er

s 
(H

A
PU

s)
 c

at
eg

or
y 

2 
to

 4
. 

M
e

th
o

d
s:

 T
hi

s 
w

as
 a

 s
ec

on
da

ry
 a

na
ly

si
s 

of
 t

he
 d

at
a 

of
 t

he
 a

nn
ua

l p
re

va
le

nc
e 

su
rv

ey
s 

of
 n

ur
si

ng
 c

ar
e 

pr
ob

le
m

s 
in

 p
at

ie
nt

s 
in

 h
os

pi
ta

ls
 c

on
du

ct
ed

 in
 G

er
m

an
y.

 N
ur

se
s 

in
 th

e 
ho

sp
ita

ls
 p

er
fo

rm
ed

 d
at

a 
co

lle
ct

io
n 

af
te

r 
th

ey
 w

er
e 

in
st

ru
ct

ed
 u

si
ng

 s
ta

nd
ar

di
ze

d 
da

ta
 c

ol
le

ct
io

n 
fo

rm
s.

 D
em

og
ra

ph
ic

, f
un

ct
io

na
l a

nd
 h

ea
lth

 
va

ria
bl

es
 w

er
e 

do
cu

m
en

te
d 

an
d 

an
al

yz
ed

. D
at

as
et

s 
fr

om
 2

00
1 

to
 2

01
6 

w
er

e 
in

cl
ud

ed
 a

nd
 th

e 
in

di
vi

du
al

 fi
le

s 
w

er
e 

m
er

ge
d 

in
to

 o
ne

 s
in

gl
e 

el
ec

tr
on

ic
 fi

le
. D

es
cr

ip
tiv

e 
st

at
is

tic
s 

w
er

e 
us

ed
 to

 d
es

cr
ib

e 
gr

ou
p 

di
ffe

re
nc

es
. 

Re
su

lts
: I

n 
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ta
l, n

 =
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8,
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0 
su

bj
ec

ts
 w

er
e 

in
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ud
ed

 in
 th

e 
fin

al
 a

na
ly

si
s. 

A
bo

ut
 5

4%
 w

er
e 

fe
m

al
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. T
he

 p
ro

po
rt

io
n 

of
 fe

m
al

es
 a

t 
PU

 ri
sk

 w
as

 h
ig

he
r c

om
pa

re
d 

to
 m

al
es

 (2
1%

 v
s.

 1
8%

). 
W

he
re

as
 m

or
e 

m
al

es
 w

er
e 

aff
ec

te
d 

by
 

ho
sp

ita
l-a

cq
ui

re
d 

pr
es

su
re

 u
lc

er
s (

H
A

PU
s)

 c
at

eg
or

y 
2 

to
 4

 th
an

 fe
m

al
es

 (2
.3

%
 v

s. 
2.

0%
). 

Th
er

e 
w
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e 
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 m
in
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se
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c 
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 in

 p
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nt
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th
o

d
s:

 A
 n

ov
el

 3
D

 fi
ni

te
 e

le
m

en
t (

FE
) m

od
el

 o
f t

he
 b

ut
to

ck
s 

w
hi

ch
 in

cl
ud

ed
 th

e 
pe

lv
ic

 b
on

es
 a

nd
 s

of
t 

tis
su

es
 h

as
 b

ee
n 

de
ve

lo
pe

d 
fr

om
 a

n 
M

RI
 sc

an
 o

f a
n 

ad
ul

t h
ea

lth
y 

w
om

an
. B

as
ed

 o
n 

m
ot

io
n 

ca
pt

ur
e 

st
ud

ie
s o

f 
su

pi
ne

 s
ub

je
ct

s 
w

hi
ch

 p
ro

vi
de

d 
M

iB
 d

at
a 

si
m

ul
ta

ne
ou

sl
y 

w
ith

 H
O

B 
el

ev
at

io
n 

fo
r d

iff
er

en
t h

os
pi

ta
l b

ed
s, 

w
e 

pr
es

cr
ib

ed
 d

is
pl

ac
em

en
t b

ou
nd

ar
y 

co
nd

iti
on

s t
o 

th
e 

m
od

el
lin

g.
 S

tr
es

s e
xp

os
ur

es
 in

 a
 v

ol
um

e 
of

 in
te

re
st

 (V
O

I) 
of

 s
ac

ra
l s

of
t t

is
su

es
 w

er
e 

ca
lc

ul
at

ed
 fo

r t
he

 b
ed

 a
nd

 H
O

B 
co

nd
iti

on
s, 

in
cl

ud
in

g 
th

e 
M

RT
 c

as
e.

 

R
es

u
lt

s:
 T

he
 fa

rt
he

r t
he

 M
iB

, t
he

 g
re

at
er

 th
e 

vo
lu

m
et

ric
 st

re
ss

 e
xp

os
ur

es
 in

 th
e 

sa
cr

al
 so

ft
 ti

ss
ue

s. 
Fo

r e
xa

m
pl

e,
 

tr
an

si
tio

ni
ng

 fr
om

 a
 s

ta
nd

ar
d 

be
d 

(M
iB

= 
12

cm
) t

o 
an

 M
RT

 b
ed

fr
am

e 
(M

iB
= 

4c
m

) r
es

ul
te

d 
in

 a
 c

on
si

de
ra

bl
e 

re
du

ct
io

n 
in

 F
E-

ca
lc

ul
at

ed
 ti

ss
ue

 st
re

ss
 e

xp
os

ur
es

. I
n 

th
e 

up
pe

r t
er

til
e 

of
 th

e 
st

re
ss

 d
is

tr
ib

ut
io

n,
 th

es
e 

ex
po

su
re

s 
re

du
ce

d 
by

 3
2%

 a
nd

 3
8%

 fo
r s

he
ar

 a
nd

 e
ffe

ct
iv

e 
st

re
ss

es
 in

 th
e 

VO
I, 

re
sp

ec
tiv

el
y.

 

C
o

n
cl

u
si

o
n

s:
 W

e 
de

ve
lo

pe
d 

a 
no

ve
l e

xp
er

im
en

ta
l-c

om
pu

ta
tio

na
l m

et
ho

do
lo

gy
 fo

r d
et

er
m

in
in

g 
th

e 
eff

ec
ts

 
of

 m
in

im
iz

in
g 

M
iB

 o
n 

th
e 

ex
te

nt
 o

f a
lle

vi
at

io
n 

of
 s

ac
ra

l s
of

t t
is

su
e 

st
re

ss
es

. T
hi

s 
ne

w
 in

te
gr

at
ed

 q
ua

nt
ita

tiv
e 

m
et

ho
d 

po
in

ts
 to

 th
e 

va
lu

e 
in

 m
in

im
iz

in
g 

M
iB

 u
si

ng
 M

RT
 e

m
be

dd
ed

 in
 th

e 
be

df
ra

m
e.

  

R
e

fe
re

n
ce

s:
  

1.
Ko

to
w

sk
i S

E,
 e

t a
l. 

H
um

an
 F

ac
to

rs
 5

5:
36

-4
7,

 2
01

3.
 

2.
W

ig
ge

rm
an

n 
N

 e
t a

l. 
N

ur
si

ng
 R

es
ea

rc
h 

64
:2

21
-5

, 2
01
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U

A
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69

FREE PAPER PRESENTATIONS ABSTRACTS
1
2
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Th
e 

ris
k 

fo
r 

a 
lip

 p
re

ss
ur

e 
ul

ce
r 

ca
us

ed
 b

y 
an

 e
nd

ot
ra

ch
ea

l 
tu

be
: b

io
m

ec
ha

ni
ca

l m
od

el
in

g 
of

 t
he

 e
ffe

ct
 o

f t
ub

e 
po

sit
io

ni
ng

 

G
ol

an
 A

m
ra

ni
1 , 

Am
it 

G
ef

en
1  

1
Te

l A
vi

v 
U

ni
ve

rs
ity

, D
ep

ar
tm

en
t o

f B
io

m
ed

ic
al

 E
ng

in
ee

rin
g,

 F
ac

ul
ty

 o
f E

ng
in

ee
rin

g,
 Te

l A
vi

v,
 Is

ra
el

 
 In

tr
o

d
u

ct
io

n
: 

Th
e 

m
os

t c
om

m
on

 a
na

to
m

ic
al

 s
ite

 fo
r a

 m
ed

ic
al

 d
ev

ic
e-

re
la

te
d 

pr
es

su
re

 u
lc

er
 (M

D
RP

U
) i

s 
th

e 
he

ad
 a

nd
 n

ec
k.

 F
ac

ia
l p

re
ss

ur
e 

ul
ce

rs
 (P

U
s)

 a
ss

oc
ia

te
d 

w
ith

 v
en

til
at

io
n 

eq
ui

pm
en

t 
ar

e 
a 

co
ns

id
er

ab
le

 
po

rt
io

n 
of

 t
he

se
 M

D
RP

U
s.

 V
en

til
at

io
n-

as
so

ci
at

ed
 fa

ci
al

 P
U

s 
ar

e 
by

-d
efi

ni
tio

n 
ho

sp
ita

l-a
cq

ui
re

d 
on

es
 w

hi
ch

 
ex

po
se

s 
th

e 
m

ed
ic

al
 fa

ci
lit

y 
to

 li
tig

at
io

n 
ac

ts
. F

ac
ia

l P
U

s 
ar

e 
al

so
 k

no
w

n 
to

 c
om

pr
om

is
e 

th
e 

qu
al

ity
 o

f l
ife

 a
nd

 
ca

us
e 

ps
yc

ho
lo

gi
ca

l l
on

g-
te

rm
 e

ffe
ct

s.
 A

n 
en

do
tr

ac
he

al
 t

ub
e 

(E
TT

) w
hi

ch
 is

 r
eq

ui
re

d 
fo

r 
an

y 
m

ec
ha

ni
ca

l 
ve

nt
ila

tio
n 

pr
oc

ed
ur

e 
in

vo
lv

es
 a

 ri
sk

 fo
r l

ip
 P

U
s, 

a 
fr

eq
ue

nt
ly

 s
ee

n 
M

D
RP

U
. N

o 
w

or
k 

ha
s 

be
en

 d
on

e 
so

 fa
r t

o 
as

se
ss

 th
e 

bi
om

ec
ha

ni
ca

l e
ffe

ct
s 

of
 a

pp
lic

at
io

n 
of

 a
n 

ET
T 

on
 th

e 
lip

s 
an

d 
su

rr
ou

nd
in

g 
so

ft
 ti

ss
ue

s. 
H

er
e 

w
e 

co
m

pu
ta

tio
na

lly
 e

va
lu

at
ed

 th
es

e 
eff

ec
ts

, f
oc

us
in

g 
on

 th
e 

po
si

tio
ni

ng
 o

f t
he

 E
TT

 in
 th

e 
m

ou
th

. 

M
e

th
o

d
s:

 T
o 

in
ve

st
ig

at
e 

th
e 

bi
om

ec
ha

ni
ca

l e
ffe

ct
s 

of
 th

e 
pr

es
en

ce
 a

nd
 p

os
iti

on
in

g 
of

 a
n 

ET
T 

in
 th

e 
m

ou
th

 
on

 li
p 

an
d 

su
rr

ou
nd

in
g 

so
ft

 ti
ss

ue
 lo

ad
s, 

tw
o 

fin
ite

 e
le

m
en

t (
FE

) m
od

el
 v

ar
ia

nt
s w

er
e 

de
ve

lo
pe

d,
 re

pr
es

en
tin

g 
tw

o 
po

ss
ib

le
 l

oc
at

io
ns

 o
f 

th
e 

ET
T 

- 
at

 t
he

 c
en

te
r 

or
 r

ig
ht

 s
id

e 
of

 t
he

 m
ou

th
. 

A
 d

ow
nw

ar
d/

ho
riz

on
ta

l 
di

sp
la

ce
m

en
t o

f t
he

 E
TT

 to
w

ar
ds

 th
e 

lip
s 

w
as

 a
pp

lie
d 

ba
se

d 
on

 re
al

-w
or

ld
 E

TT
 c

ur
va

tu
re

 d
at

a 
de

te
rm

in
ed

 
fr

om
 p

ho
to

gr
ap

hs
 o

f v
en

til
at

ed
 p

at
ie

nt
s. 

O
ut

co
m

e 
m

ea
su

re
s 

w
er

e 
eff

ec
tiv

e 
st

re
ss

es
, m

ax
im

al
 s

he
ar

 s
tr

es
se

s 
an

d 
st

ra
in

 e
ne

rg
y 

de
ns

ity
 (S

ED
) i

n 
a 

vo
lu

m
e 

of
 in

te
re

st
 (V

O
I) 

co
nt

ai
ni

ng
 th

e 
lip

s a
nd

 su
rr

ou
nd

in
g 

fa
ci

al
 fa

t a
nd

 
sk

in
. 

R
e

su
lt

s:
 S

tr
es

s 
co

nc
en

tr
at

io
ns

 a
t t

he
 c

on
ta

ct
 re

gi
on

s 
be

tw
ee

n 
th

e 
ET

T 
an

d 
lip

s 
w

hi
ch

 d
iff

us
ed

 to
 d

ee
p 

lip
 

an
d 

fa
ci

al
 t

is
su

es
 w

er
e 

ob
se

rv
ed

 fo
r b

ot
h 

th
e 

ce
nt

ra
l a

nd
 s

id
e 

ET
T 

lo
ca

tio
ns

, b
ut

 w
er

e 
gr

ea
te

r f
or

 t
he

 s
id

e 
po

si
tio

n.
 S

pe
ci

fic
al

ly
, t

he
 e

ffe
ct

iv
e 

st
re

ss
es

, m
ax

im
al

 s
he

ar
 s

tr
es

se
s 

an
d 

SE
D

 v
al

ue
s 

fo
r l

ip
 ti

ss
ue

s 
in

 th
e 

VO
I 

w
er

e 
11

%
, 1

3%
 a

nd
 1

3%
 g

re
at

er
 fo

r t
he

 s
id

e 
lo

ca
tio

n,
 re

sp
ec

tiv
el

y.
 

C
o

n
cl

u
si

o
n

s:
 W

e 
fo

un
d 

th
at

 a
 si

de
 lo

ca
tio

n 
of

 th
e 

ET
T 

is
 a

ss
oc

ia
te

d 
w

ith
 a

n 
in

cr
ea

se
d 

ris
k 

fo
r a

 li
p 

PU
, w

hi
ch

 
is

 n
ot

 su
rp

ris
in

g 
gi

ve
n 

th
e 

m
or

e 
cu

rv
ed

 la
te

ra
l l

ip
 g

eo
m

et
ry

 c
om

pa
re

d 
to

 th
e 

ce
nt

ra
l l

ip
 se

gm
en

t. 
Th

e 
pr

es
en

t 
FE

 m
od

el
in

g 
fr

am
ew

or
k 

al
lo

w
s, 

fo
r t

he
 fi

rs
t t

im
e,

 to
 q

ua
nt

ita
tiv

el
y 

as
se

ss
 th

es
e 

bi
om

ec
ha

ni
ca

l s
ta

te
s 

of
 s

of
t 

tis
su

es
 fo

r d
iff

er
en

t E
TT

 c
on

di
tio

ns
 su

ch
 a

s l
oc

at
io

n,
 a

nd
 in

 th
e 

fu
tu

re
, u

se
 o

f p
ro

te
ct

iv
e 

m
ea

su
re

s. 
Th

is
 m

od
el

in
g 

ca
n 

th
er

ef
or

e 
ai

d 
in

 th
e 

pr
ev

en
tio

n 
of

 E
TT

-c
au

se
d 

M
D

RP
U

s. 

1
2

.4
 

M
ul

tip
hy

sic
s 

m
od

el
in

g 
st

ud
ie

s 
of

 t
he

 m
ic

ro
cl

im
at

e 
un

de
r 

a 
po

ly
m

er
ic

 m
em

br
an

e 
dr

es
sin

g  
D

af
na

 S
ch

w
ar

tz
1 , 

Am
it 

G
ef

en
1  

1
Te

l A
vi

v 
U

ni
ve

rs
ity

, D
ep

ar
tm

en
t o

f B
io

m
ed

ic
al

 E
ng

in
ee

rin
g,

 F
ac

ul
ty

 o
f E

ng
in

ee
rin

g,
 Te

l A
vi

v-
Ya

fo
, I

sr
ae

l 
 In

tr
o

d
u

ct
io

n
: 

Pr
es

su
re

 u
lc

er
s 

(P
U

s)
 a

re
 l

oc
al

iz
ed

 t
is

su
e 

da
m

ag
e 

si
te

s 
du

e 
to

 s
us

ta
in

ed
 e

xp
os

ur
e 

to
 

m
ec

ha
ni

ca
l f

or
ce

s a
nd

 d
ef

or
m

at
io

ns
. T

he
 b

io
m

ec
ha

ni
ca

l a
nd

 b
io

th
er

m
al

 c
on

di
tio

ns
 in

 sk
in

 a
nd

 d
ee

pe
r t

is
su

es
 

ar
e 

ph
ys

ic
al

ly
 a

nd
 p

hy
si

ol
og

ic
al

ly
 c

ou
pl

ed
; k

no
w

le
dg

e 
of

 t
he

se
 c

on
di

tio
ns

 is
 im

po
rt

an
t 

in
 p

re
ve

nt
io

n 
an

d 
tr

ea
tm

en
t 

of
 P

U
s.

 A
s 

an
 e

xa
m

pl
e 

da
m

ag
e 

sp
ira

l, 
co

ns
id

er
 e

xc
es

si
ve

 in
fla

m
m

at
io

n 
fo

llo
w

in
g 

de
fo

rm
at

io
n-

in
fli

ct
ed

 c
el

l d
ea

th
, w

hi
ch

 m
ay

 c
au

se
 s

ec
on

da
ry

 t
is

su
e 

da
m

ag
e 

an
d 

th
er

ef
or

e 
ne

ed
s 

to
 b

e 
m

iti
ga

te
d 

[1
,2

]. 
In

fla
m

m
at

io
n 

is
 a

ss
oc

ia
te

d 
w

ith
 ti

ss
ue

 h
ea

tin
g 

th
at

 ra
is

es
 th

e 
m

et
ab

ol
ic

 d
em

an
d 

an
d 

ac
tiv

at
es

 p
er

sp
ira

tio
n,

 
bo

th
 o

f w
hi

ch
 m

ay
, i

n 
tu

rn
, f

ur
th

er
 c

om
pr

om
is

e 
sk

in
 to

le
ra

nc
e 

to
 th

e 
su

st
ai

ne
d 

lo
ad

in
g 

[3
]. 

H
er

e,
 w

e 
ai

m
ed

 to
 

ev
al

ua
te

 t
he

 c
ou

pl
ed

 c
on

tr
ib

ut
io

n 
of

 t
he

rm
al

 a
nd

 m
ec

ha
ni

ca
l d

re
ss

in
g 

de
si

gn
, f

oc
us

in
g 

on
 a

 p
ol

ym
er

ic
 

m
em

br
an

e 
dr

es
si

ng
 (P

M
D

) w
hi

ch
 w

as
 re

po
rt

ed
 to

 c
on

ta
in

 a
nd

 m
an

ag
e 

PU
-r

es
ul

te
d 

in
fla

m
m

at
io

n 
[1

-3
]. 

  

M
e

th
o

d
s:

 B
y 

m
ea

ns
 o

f a
 n

ov
el

 m
ul

ti-
ph

ys
ic

s 
fin

ite
 e

le
m

en
t (

FE
) m

od
el

in
g 

fr
am

ew
or

k,
 w

e 
ha

ve
 d

et
er

m
in

ed
 

th
e 

th
er

m
al

-s
tr

uc
tu

ra
l 

co
up

lin
g 

fo
r 

a 
PM

D
 v

er
su

s 
a 

si
m

pl
e 

fo
am

 d
re

ss
in

g,
 a

ft
er

 m
ea

su
rin

g 
th

e 
th

er
m

al
 

co
nd

uc
tiv

ity
 o

f t
he

 a
fo

re
m

en
tio

ne
d 

dr
es

si
ng

 m
at

er
ia

ls
 u

si
ng

 a
n 

or
ig

in
al

 te
st

in
g 

ap
pa

ra
tu

s 
an

d 
co

nd
uc

tin
g 

in
fr

ar
ed

 th
er

m
og

ra
ph

y 
m

ea
su

re
m

en
ts

 o
f s

ki
n 

te
m

pe
ra

tu
re

s 
w

hi
le

 d
re

ss
in

gs
 w

er
e 

in
 s

im
ul

at
ed

 p
re

ve
nt

at
iv

e 
us

e 
[2

]. 
Th

e 
ab

ov
e 

in
no

va
tiv

e 
in

te
gr

at
iv

e 
ex

pe
rim

en
ta

l-c
om

pu
ta

tio
na

l 
an

al
ys

is
 o

f 
th

e 
m

ul
tip

hy
si

cs
 

(s
tr

uc
tu

ra
l/t

he
rm

al
) f

un
ct

io
n 

of
 d

re
ss

in
gs

 is
 th

e 
fir

st
 to

 id
en

tif
y 

th
er

m
al

 p
ro

pe
rt

ie
s o

f d
re

ss
in

gs
 a

s a
n 

im
po

rt
an

t 
fa

ct
or

 a
ffe

ct
in

g 
th

ei
r b

io
m

ec
ha

ni
ca

l e
ffi

ca
cy

. 

R
e

su
lt

s:
 L

ab
or

at
or

y 
te

st
in

g 
sh

ow
ed

 th
at

 P
M

D
s 

co
nd

uc
t h

ea
t 1

.5
-t

im
es

 m
or

e 
an

d 
st

at
is

tic
al

ly
 s

ig
ni

fic
an

tly
 

be
tt

er
 th

an
 s

ta
nd

ar
d 

fo
am

, w
hi

ch
 is

 c
rit

ic
al

 in
 m

an
ag

in
g 

in
fla

m
m

at
io

n 
an

d 
m

in
im

iz
in

g 
in

fla
m

m
at

io
n-

re
la

te
d 

da
m

ag
e 

as
 e

xp
la

in
ed

 a
bo

ve
. T

he
 F

E 
m

od
el

in
g 

fu
rt

he
r 

de
m

on
st

ra
te

d 
th

at
 t

he
 s

up
er

io
r 

he
at

 c
on

du
ct

an
ce

 
im

pr
ov

es
 th

e 
bi

om
ec

ha
ni

ca
l f

un
ct

io
n 

of
 P

M
D

s 
ap

pl
ie

d 
to

 th
e 

bo
dy

. 

C
o

n
cl

u
si

o
n

s:
 M

ul
ti-

fu
nc

tio
na

l P
M

D
s 

ar
e 

eff
ec

tiv
e 

in
 c

le
ar

in
g 

th
er

m
al

 e
ne

rg
y 

aw
ay

 fr
om

 th
e 

bo
dy

, t
o 

th
e 

en
vi

ro
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POSTER PRESENTATIONS OVERVIEW 

Poster Presentations A 
Wednesday 18 September, 12:45-13:45, Poster area 
 
P1 Postioning for a patient with an existing pressure ulcer: experimental analyses using a deformable model of 

pressure ulcer mounted on a phantom; Makiko Tanaka 
P2 Reducing hospital aquired pressure ulcers - the effect of employing a nurse facilitating learning and reflection on 

preventing and treating pressure ulcers; Camilla Leerskov Sorensen 
P3 Basic concepts of intraoperative  acquired pressure injury prevention measures for the park bench position and 

Relton-Hall frame prone position in the operating  room; Norihiko Ohura 
P4 Multi-Centre evaluation of an advanced extracellular matrix technology for the management of chronic wounds 

including pressure injuries - a Canadian experience; Rosemary Hill 
P5 A prospective multi-site observational study incorporating bacterial fluorescence information into the 

Upper/Lower infection checklists; Rosemary Hill 
P6 How effective is your wound cleanser? An evaluation using bacterial  fluorescence imaging; Rosemary Hill 
P7 Laboratory evaluation of two pressure redistributing mattress overlays; Michael Clark 
P8 Patient participation in pressure ulcer prevention; Britt Hansen 
P9 Improving compliance to repositioning protocols for pressure ulcer prevention by posture monitoring: a pilot 

study; Marijn Mostert 
P10 Validity and reliability of the Norton, Braden and Waterlow risk assessment scales, in pressure ulcer risk 

assessment among surgical patients: a systematic review; Ana Lúcia Martins de Oliveira 
P11 Preventing pressure injuries in hospitalized children: a patient safety and quality improvement project;  

Knaerke Soegaard  
P12 Developing objective methods to assess pressure ulcers risk in individuals with mental illness; Luciana Bostan 
P13 It's all about the base: a comparison of mattress ticking base materials to explore implications for pooling;  

Claire Williams 
P14 Pressure ulcer risk assessment in Portuguese hospitalized patients; Susana Gaspar 
P15 Hospital-acquired pressure ulcer prevention: What is more effective?; Susana Gaspar 
P16 Negative Pressure Wound Therapy in cavity pressure ulcers treated at home: clinical case; Paulo Alves 
P17 Pulsated irrigation to clean and debride cavity pressure ulcer in community: clinical case; Paulo Alves 
P18 Using the Ottawa model of research use to implement a pressure ulcer prevention bundle on intensive care;  

Nahla Tayyib 
P19 Maintenance of the 30 degree side lying lateral tilt position in bed: an observational study; Suzanne Kapp 
P20 The clinical effectiveness of a turning and positioning system compared to usual care devices for preventing 

pressure injuries in the ICU: RCT Protocol; Suzanne Kapp 
P21 Caregivers overload of patients with pressure ulcers in a community care setting of Portugal; Paulo Ramos 
P22 Supporting the implementation of a pressure redistribution product to reduce patient harm whilst being cost 

neutral and demonstrating how a business case supported this both clinically and financially; Sarah Charlton 
P23 An analysis of property risk factors of Intraoperatively acquired pressure injury in the park bench position by 

propensity score and machine learning; Mine Yoshimura 
P24 Clinical experience of managing pressure ulcers in our center; Ho Yun Chung 
P25 Risk factors of pressure injury development in an acute care facility in Korea; Kyu-won Baek 
P26 Adaptation of the evidence based nursing practice guideline: prevention and management of moisture associated 

skin damage; Kyu-won Baek 
P27 Investigating the dissemination of microbiota between pressure ulcer and bed environment; Mao Kunimitsu 
P28 Medical device related pressure injuries to children in the intensive care unit; Hye Jeong Jung 
P29 Teaching of pressure injury prevention using a virtual learning environment for spinal cord injuries patients and 

caregiver; Paula Nogueira 
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P30 Investigation of the buttock soft tissue stiffness at the ischial tuberosity in healthy volunteers using an ultrasound 
instrumented chair set-up; Pierre-Yves Rohan 

P31 Routine assessment of chronic wounds with a handheld imaging device can efficiently incorporate wound area and 
bacterial fluorescence information at the point-of-care: a 50-patient clinical trial; Monique Y. Rennie 

P32 Levine technique is inadequate for bacterial recovery in the sampling of wounds; Monique Y. Rennie 
P33 Dermis micro-grafting in the management of chronic wounds; Marino Ciliberti 
P34 Dermal regeneration template in regenerative surgery: our experience in RART center ASL Napoli 3 Sud;  

Marino Ciliberti 
P35 Topical oxygen wound therapy : a breakthrough in the management of non healing vascular leg ulcer;  

Marino Ciliberti 
 
Poster Presentations B 
Thursday 19 September, 12:45-13:45, Poster area 
 
P36 The effect of three sessions of radial shock waves on pressure ulcers - a preliminary histomorphological and 

immunohistochemical analysis; Mirosław Sopel 
P37 Intelligent system for the monitoring of pressure ulcers (PU); Edna Rocio Bernal Monroy  
P38 Implementing an educational programme to reduce the risk of pressure ulcers; Michelle Wilkinson  
P39 The biomechanical protective effects of a treatment dressing on the soft tissues surrounding a non-offloaded sacral 

pressure ulcer; Dafna Schwartz 
P40 Evaluation of novel sub-epidermal moisture technology in early pressure ulcer detection versus conventional 

therapies; Pat McCluskey 
P41 Sustaining pressure ulcers to zero and extending to the community; Helen Strapp 
P42 Hospital based pressure injury competence group and knowledge transfer; Ingebjørg Irgens 
P43 Process + product = prevention; Heather Hodgson 
P44 Sacral pressure sore management, an interdisciplinary approach; Kannan Prema 
P45 Danish national clinical guideline for pressure ulcer prevention for adults; Birgitte Skovgaard  
P46 Clinical evaluation of radial shock waves in management of pressure ulcers - a prospective, clinical and preliminary 

study; Robert Dymarek 
P47 Developing individualized pressure ulcer prevention plans for spinal cord injured using pressure monitoring 

technologies; Sarah Fryer 
P48 Potential adverse effects during the treatment of pressure ulcers with radial shock waves - clinical challenge and 

management opportunities; Izabela Kuberka 
P49 A novel infrared thermography method for evaluation of dressing-induced skin microclimate conditions;  

Golan Amrani 
P50 Medical grade honey for the treatment of pressure ulcers - a case series; Niels Cremers 
P51 Use of a nutrition support protocol contributed to improving pressure ulcer healing; Eunae Won 
P52 User experiences of a powered pressure area care support surface in a university hospital in Finland; Richard Forder 
P53 Effectiveness of case-centered education program for pressure injury treatment; Okkyoung Park 
P54 Incontinence-related dermatitis and pressure ulcers : How to distinguish?; Nathalie Faucher 
P55 Preventing pressure injuries during prone positioning for acute respiratory distress syndrome; Patrick Ryan 
P56 A "time & cost saver" technology to treat pressure ulcers; Roberto Cassino 
P57 An antimicrobial spray*: an added value for a quicker bedsores healing; Roberto Cassino 
P58 The effect of prophylactic dressings for the prevention of sacral pressure injuries among high risk patients; 

Hyunjung Yeo 
P59 Easing the burden of choice: a concept to map the relative performance characteristics of product combinations in 

clinical practice; David Newton 
P60 Heel offloading: connecting ergonomic design to clinical practice; David Newton 
P61 Assisted patient turning at eight to twelve hour interval using new device; Sonny Wilson Merioles 
P62 Effect of a dressing (sucrose octasulfate, metalloproteinase inhibitor) in the local management of pressure ulcers: 

results of a clinical study; Serge Bohbot 
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French Poster Presentations 
Thursday 19 September, 12:45-13:45, Poster area 
 
P70 Evaluation des pratiques professionnelles sur la prise en charge des plaies chroniques infectées en EHPAD: 

définition et place du prélèvement; Catherine Dunyach-Remy 
P71 Comment le CHU de Montpellier s'est organisé pour sa campagne stop escarre au sein de son ght; Sylvie Palmier 
P72 Deux outils pédagogiques pour optimiser la prévention et le traitement de l'escarre; Sylvie Palmier 
P73 Retours d'expériences de soignants sur l’acceptation d'un pansement hydrocellulaire siliconé multicouches en 

adjuvant des protocoles de prévention des escarres; Amandine Sarrazin 
P74 Enseignement Escarre dans les EPHAD de Seine et Marne en France; Caroline Van Wijk 
P75 Evaluation clinique d'un nouveau pansement en fibres poly-absorbantes imprégnées de la technologie* dans la prise 

en charge locale des ulcères de jambes, aux différentes phases du processus cicatriciel.; Fanny Baune 
P76 Interroger et repenser les pratiques de soins dans la pertinence d'utilisation du matelas à air pour la prévention 

des escarres; Cécile Rougier 
P77 Action d'un pansement hydrocellulaire forme sacrum, posé en préventif, sur la prévalence mensuelle des escarres 

localisées au siège en médecine intensive-réanimation; Denis Béduneau 
P78 Retour d'expérience d'une équipe mobile plaies et cicatrisation d'un CHU sur la prévention des escarres;  

Maria Benbrik 
P79 Ulcères de jambe veineux traités par un système de compression multitype multicouche et suivis en ville;  

Vincent Crebassa 
P80 Réinjection de graisse selon la technique de Coleman dans le traitement de l'escarre neurologique. Création d'un 

livret d'information dans le cadre d'une équipe d'éducation thérapeutique.; Célia Rech 
P81 Démarche d'efficience médico-économique au centre hospitalier de Salon-de-Provence; Cathy Lecomte 
P82 Prevalence des escarres au CHU de Yopougon à Abidjan (Cote d'Ivoire); Joseph Kouakou 
P83 Outil d'aide à la prévention des escarres par les auxiliaires de vie de patients dépendants pris en charge en 

hospitalisation à domicile; Célia Minvielle 

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org



EP
U

A
P 

20
19

74

P
1
 

Po
st

io
ni

ng
 fo

r 
a 

pa
tie

nt
 w

ith
 a

n 
ex

ist
in

g 
pr

es
su

re
 u

lc
er

: 
ex

pe
rim

en
ta

l a
na

ly
se

s 
us

in
g 

a 
de

fo
rm

ab
le

 m
od

el
 o

f p
re

ss
ur

e 
ul

ce
r 

m
ou

nt
ed

 o
n 

a 
ph

an
to

m
 

M
ak

ik
o 

Ta
na

ka
1 , 

Z
en

zo
 Is

og
ai

2 , Y
os

hi
ko

 Ta
ka

ha
sh

i2  

1
Ya

m
ag

uc
hi

 P
re

fe
cy

ur
al

 U
ni

ve
rs

ity
, N

ur
si

ng
 a

nd
 H

um
an

 N
ut

rit
io

n,
 Y

am
ag

uc
hi

 C
ity

, J
ap

an
 

2
N

ao
tio

na
l C

en
te

r f
or

 G
er

ia
tr

ic
s a

nd
 G

er
on

to
lo

gy
, H

os
pi

ta
l, 

O
bu

-C
ity

, J
ap

an
 

 In
tr

o
d

u
ct

io
n

: A
pp

ro
pr

ia
te

 p
os

iti
on

in
g 

al
le

vi
at

es
 e

xc
es

si
ve

 e
xt

er
na

l f
or

ce
 o

n 
sp

ec
ifi

c 
bo

ny
 p

ro
m

in
en

ce
s, 

an
d 

is
 a

n 
es

se
nt

ia
l n

ur
si

ng
　

sk
ill

 fo
r t

he
 p

re
ve

nt
io

n 
of

 p
re

ss
ur

e 
ul

ce
rs

. H
ow

ev
er

, p
os

iti
on

in
g 

fo
r p

at
ie

nt
s w

ith
 

ex
is

tin
g 

pr
es

su
re

 u
lc

er
s 

ha
s 

no
t b

ee
n　

sy
st

em
at

ic
al

ly
 s

tu
di

ed
. 

M
et

h
o

d
s:

 T
o 

cl
ar

ify
 th

e 
is

su
e,

 a
 d

ef
or

m
ab

le
 m

od
el

 o
f u

re
th

an
e 

w
as

 m
ad

e 
to

 re
cr

ea
te

 th
e 

ph
ys

ic
al
　

pr
op

er
tie

s 
of

 a
 p

re
ss

ur
e 

ul
ce

r. 
Th

e 
m

od
el

 w
as

 m
ou

nt
ed

 to
 a

 p
ha

nt
om

 a
nd

 la
id

 o
n 

a 
be

d.
 T

he
 re

la
tio

ns
hi

p 
be

tw
ee

n 
th

e 
po

si
tio

ni
ng

 o
f t

he
 p

ha
nt

om
 a

nd
 w

ou
nd

 d
ef

or
m

ity
 w

as
 e

xa
m

in
ed

 d
ur

in
g 

ba
ck

re
st

 e
le

va
tio

n.
 B

ac
kr

es
t e

le
va

tio
n 

w
as

 p
er

fo
rm

ed
 c

on
tin

uo
us

ly
 u

p 
to

 6
0°

 w
ith

ou
t r

el
ea

si
ng

 th
e 

fo
rc

e 
ex

er
te

d 
on

 th
e 

w
ou

nd
 m

od
el

. T
he

 p
ro

ce
du

re
 

of
 b

ac
kr

es
t e

le
va

tio
n 

w
as

 p
er

fo
rm

ed
 m

an
ua

lly
, w

ith
 b

rie
f (

~1
0 

s)
 s

to
ps

 a
t e

ve
ry

 1
5°

 (1
5,

 3
0,

 4
5,

 a
nd

 6
0°

) f
or

 
ta

ki
ng

 p
ho

to
gr

ap
hs

. T
he

 a
ng

le
 w

as
 m

ea
su

re
 u

si
ng

 a
 p

ro
tr

ac
to

r. 
Th

e 
sh

ap
e 

of
 th

e 
m

od
el

 w
as

 p
ho

to
gr

ap
he

d 
by

 th
e 

ca
m

er
a.

 

R
es

u
lt

s:
 T

he
 b

ac
kr

es
t e

le
va

tio
n 

of
 th

e　
be

d 
in

du
ce

d 
de

fo
rm

iti
es

 o
f t

he
 u

lc
er

 m
od

el
 a

tt
ac

he
d 

to
 th

e 
ph

an
to

m
.  

C
o

n
cl

u
si

o
n

s:
 T

he
 p

he
no

m
en

on
 w

as
 lo

gi
ca

lly
 e

xp
la

in
ed

 b
y　

th
re

e 
fa

ct
or

s:
 d

ef
or

m
ab

le
 w

ou
nd

, a
na

to
m

ic
al

 
lo

ca
tio

n,
 a

nd
 u

ne
ve

n 
tr

an
sm

is
si

on
 o

f e
xt

er
na

l f
or

ce
s. 

A
 n

ew
 c

on
ce

pt
　

“d
iff

er
en

t a
ct

io
n 

po
in

ts
 o

n 
an

 in
di

vi
du

al
 

w
ou

nd
” r

ec
ap

itu
la

te
 th

e 
w

ou
nd

 d
ef

or
m

ity
. T

hu
s, 

po
si

tio
ni

ng
 c

ha
ng

es
 s

uc
h 

as
　

ba
ck

re
st

 e
le

va
tio

n 
ca

n 
aff

ec
t 

th
e 

sh
ap

e 
of

 a
n 

ex
is

tin
g 

ul
ce

r, 
co

rr
el

at
in

g 
w

ith
 th

e 
el

ev
at

ed
 a

ng
le

. T
hi

s 
ex

pe
rim

en
ta

l　
fin

di
ng

 h
ig

hl
ig

ht
s 

th
e 

im
po

rt
an

ce
 o

f p
os

iti
on

in
g 

fo
r p

at
ie

nt
s 

w
ith

 e
xi

st
in

g 
pr

es
su

re
 u

lc
er

s. 

Cl
in

ic
al

 r
el

ev
an

ce
: B

ei
ng

 a
bl

e 
to

 v
is

ua
liz

e 
th

e 
w

ou
nd

 d
ef

or
m

ity
 r

el
at

ed
 w

ith
 b

ed
 e

le
va

tio
ns

 g
iv

es
 m

an
y 

su
gg

es
tio

ns
 w

he
n 

po
si

tio
ni

ng
 in

 c
lin

ic
al

 p
ra

ct
ic

e.
 

P
2

  

Re
du

ci
ng

 h
os

pi
ta

l a
qu

ire
d 

pr
es

su
re

 u
lc

er
s 

- 
th

e 
ef

fe
ct

 o
f 

em
pl

oy
in

g 
a 

nu
rs

e 
fa

ci
lit

at
in

g 
le

ar
ni

ng
 a

nd
 r

ef
le

ct
io

n 
on

 
pr

ev
en

tin
g 

an
d 

tr
ea

tin
g 

pr
es

su
re

 u
lc

er
s  

Ca
m

ill
a 

Le
er

sk
ov

 S
or

en
se

n1  

1
Aa

lb
or

g 
U

ni
ve

rs
ity

 H
os

pi
ta

l, 
D

ep
ar

tm
en

t o
f Q

ua
lit

y 
an

d 
D

ev
el

op
m

en
t, 

Aa
lb

or
g,

 D
en

m
ar

k 
 In

tr
o

d
u

ct
io

n
: P

re
ss

ur
e 

ul
ce

rs
 (P

U
) c

au
se

s 
co

ns
id

er
ab

le
 p

hy
si

ca
l a

nd
 p

sy
ch

os
oc

ia
l m

or
bi

di
ty

 a
nd

 in
cr

ea
se

s 
m

or
ta

lit
y.

  

Tr
ea

tm
en

t o
f P

U
 re

qu
ire

 b
ot

h 
st

aff
 a

nd
 e

co
no

m
ic

al
ly

 re
so

ur
ce

s. 
In

 D
en

m
ar

k,
 th

e 
es

tim
at

ed
 c

os
ts

 o
f t

re
at

in
g 

a 
pr

es
su

re
 u

lc
er

 ra
ng

e 
fr

om
 €

16
43

 to
 €

22
,5

91
. T

he
 a

nn
ua

l c
os

t o
f P

U
 is

 e
st

im
at

ed
 to

 €
17

4.
5 

m
ill

io
n 

in
 th

e 
D

an
is

h 
he

al
th

ca
re

 s
ys

te
m

. 1
  

Si
nc

e 
20

13
, t

he
 h

os
pi

ta
l h

as
 p

er
fo

rm
ed

 P
U

 p
re

va
le

nc
e 

up
 to

 4
 ti

m
es

/y
ea

r. 
Fr

om
 A

ug
us

t 2
01

3 
to

 Ja
nu

ar
y 

20
18

, 
th

e 
m

ed
ia

n 
fo

r t
he

 p
re

va
le

nc
e 

w
as

 5
.8

%
, fl

uc
tu

at
in

g 
in

 th
e 

in
te

rv
al

 fr
om

 3
.4

%
 to

 8
.6

%
. T

he
 g

oa
l i

s a
 p

re
va

le
nc

e 
of

 ≤
 5

%
. R

is
k 

as
se

ss
m

en
t, 

ob
se

rv
at

io
ns

 a
nd

 in
te

rv
en

tio
ns

 a
re

 a
ll 

pa
rt

s 
of

 t
he

 p
at

ie
nt

 c
en

te
re

d 
nu

rs
in

g 
- 

Fu
nd

am
en

ta
ls

 o
f C

ar
e.

 T
o 

fa
ci

lit
at

e 
th

e 
pr

oc
es

s 
a 

nu
rs

e 
sp

ec
ia

liz
ed

 in
 p

re
ve

nt
io

n 
an

d 
tr

ea
tm

en
t o

f p
re

ss
ur

e 
ul

ce
rs

 (P
U

 n
ur

se
) w

as
 e

m
pl

oy
ed

 M
ar

ch
 1

st
, 2

01
8.

   

A
im

: T
o 

ev
al

ua
te

 if
 a

 n
ur

se
 s

pe
ci

al
iz

ed
 in

 p
re

ve
nt

io
n 

an
d 

tr
ea

tm
en

t 
of

 p
re

ss
ur

e 
ul

ce
rs

, c
an

 m
ai

nt
ai

n,
 a

nd
 

pr
ef

er
ab

ly
 re

du
ce

 p
re

va
le

nc
e 

of
 h

os
pi

ta
l a

cq
ui

re
d 

pr
es

su
re

 u
lc

er
s 

(H
A

PU
). 

M
e

th
o

d
s:

 T
he

 P
U

 n
ur

se
 s

up
po

rt
s 

pr
ev

al
en

ce
 4

 t
im

es
/y

ea
r, 

su
pp

or
t 

th
e 

st
aff

 in
 t

im
el

y 
ris

k 
as

se
ss

m
en

t, 
pr

ev
en

tin
g 

an
d 

tr
ea

tin
g 

pr
es

su
re

 u
lc

er
s. 

Ed
uc

at
in

g 
st

aff
 a

nd
 e

st
ab

lis
h 

a 
ne

tw
or

k 
of

 st
aff

 p
ar

tic
ul

ar
ly

 in
te

re
st

ed
 

in
 p

re
ss

ur
e 

ul
ce

rs
 fr

om
 e

ac
h 

w
ar

d.
 M

ed
ia

te
 a

nd
 im

pl
em

en
t e

vi
de

nc
e-

ba
se

d 
kn

ow
le

dg
e 

an
d 

re
se

ar
ch

 re
ga

rd
in

g 
PU

 –
 tr

ea
tm

en
t a

nd
 p

re
ve

nt
io

n.
 

R
e

su
lt

s:
 F

ro
m

 A
pr

il 
20

18
 to

 J
an

ua
ry

 2
01

9,
 th

e 
m

ed
ia

n 
of

 H
A

PU
 h

as
 fa

lle
n 

to
 3

.1
 in

 th
e 

pr
ev

al
en

ce
 re

su
lts

. 
H

A
PU

 h
as

 d
ec

re
as

ed
 fr

om
 3

9 
to

 2
0 

in
 th

e 
sa

m
e 

pe
rio

d.
  

O
n 

av
er

ag
e,

 th
e 

w
ar

ds
 h

av
e 

re
qu

es
te

d 
20

 b
ed

si
de

 s
up

er
vi

si
on

s/
m

on
th

 fr
om

 th
e 

PU
 n

ur
se

. 

Th
e 

nu
m

be
r o

f i
na

dv
er

te
nt

 P
U

 h
av

e 
en

la
rg

ed
 fr

om
 6

3 
to

 7
4 

/y
ea

r, 
in

di
ca

tin
g 

in
cr

ea
se

d 
at

te
nt

io
n 

an
d 

em
ph

as
is

 
on

 P
U

 p
re

ve
nt

io
n 

an
d 

ob
se

rv
at

io
n.

  

Po
si

tiv
e 

fe
ed

ba
ck

 fr
om

 s
ta

ff 
in

di
ca

te
 t

ha
t, 

th
e 

pr
ef

er
re

d 
m

et
ho

d 
of

 im
pr

ov
in

g 
sk

ill
s 

an
d 

kn
ow

le
dg

e 
on

 P
U

 
pr

ev
en

tio
n 

an
d 

tr
ea

tm
en

t, 
is

 b
ed

-s
id

e 
su

pe
rv

is
io

n.
 T

he
 p

re
se

nc
e 

of
 th

e 
PU

 n
ur

se
 h

as
 in

cr
ea

se
d 

th
ei

r f
oc

us
 o

n 
pr

es
su

re
 u

lc
er

 p
re

ve
nt

io
n,

 a
nd

 c
on

tr
ib

ut
ed

 to
 k

no
w

le
dg

e 
an

d 
ex

pe
rie

nc
e 

sh
ar

ed
 b

et
w

ee
n 

w
ar

ds
.  

  

C
o

n
cl

u
si

o
n

s:
 T

he
 s

ta
bl

e 
le

ve
l o

f H
A

PU
 p

re
va

le
nc

e 
m

ay
 in

di
ca

te
 th

at
 th

e 
PU

 n
ur

se
 h

as
 a

 p
os

iti
ve

 e
ffe

ct
. T

he
 

PU
 n

ur
se

 h
as

 b
ee

n 
ab

le
 to

 m
ai

nt
ai

n 
th

e 
st

aff
s f

oc
us

 o
n 

PU
 p

re
ve

nt
io

ns
 in

 n
ur

si
ng

.  S
he

 c
on

tr
ib

ut
es

 to
 re

fle
ct

io
ns

 
in

 n
ur

si
ng

. H
ow

ev
er

, t
o 

m
ai

nt
ai

n 
an

d 
im

pr
ov

e 
th

e 
re

su
lts

, a
 c

on
tin

uo
us

 fo
cu

s 
is

 re
qu

ire
d.

 

R
e

fe
re

n
ce

s:
  

1:
 

M
at

hi
es

en
, A

nn
e 

S 
M

, e
t a

l.:
 A

re
 la

bo
ur

-in
te

ns
iv

e 
eff

or
ts

 to
 p

re
ve

nt
 p

re
ss

ur
e 

ul
ce

rs
 co

st
-e

ffe
ct

iv
e?

 Jo
ur

na
l o

f M
ed

ic
al

 E
co

no
m

ic
s, 

Vo
lu

m
e 

16
, 2

01
3 

- I
ss

ue
 1

0 
 

ht
tp

s:/
/w

w
w

.ta
nd

fo
nl

in
e.

co
m

/d
oi

/f
ul

l/1
0.

31
11

/1
36

96
99

8.
20

13
.8

32
25

6 

POSTER PRESENTATIONS



EP
U

A
P 

20
19

75

POSTER PRESENTATIONS
P

3
 

Ba
sic

 c
on

ce
pt

s 
of

 in
tr

ao
pe

ra
tiv

e 
 a

cq
ui

re
d 

pr
es

su
re

 in
ju

ry
 

pr
ev

en
tio

n 
m

ea
su

re
s 

fo
r 

th
e 

pa
rk

 b
en

ch
 p

os
iti

on
 a

nd
 R

el
to

n-
H

al
l f

ra
m

e 
pr

on
e 

po
sit

io
n 

in
 t

he
 o

pe
ra

tin
g 

 r
oo

m
 

N
or

ih
ik

o 
O

hu
ra

1 , 
M

in
e Y

os
hi

m
ur

a2 , 
N

ic
k 

Sa
nt

am
ar

ia
3 , 

Am
it 

G
ef

en
4  

1
Ky

or
in

 U
ni

ve
rs

ity
, D

ep
ar

tm
en

t o
f P

la
st

ic
 S

ur
ge

ry
, M

ita
ka

, J
ap

an
 

2
To

ky
o 

M
ed

ic
al

 U
ni

ve
rs

ity
, C

en
tr

al
 O

pe
ra

tin
g 

D
iv

is
io

n,
 S

hi
nj

uk
u 

Ci
ty

, J
ap

an
 

3
U

ni
ve

rs
ity

 o
f M

el
bo

ur
ne

, D
ep

ar
tm

en
t o

f N
ur

si
ng

, P
ar

kv
ill

e,
 A

us
tr

al
ia

 
4

Te
l A

vi
v 

U
ni

ve
rs

ity
, D

ep
ar

tm
en

t o
f B

io
m

ed
ic

al
 E

ng
in

ee
rin

g,
 Te

l A
vi

v-
Ya

fo
, I

sr
ae

l 
 In

tr
o

d
u

ct
io

n
: I

nt
ra

op
er

at
iv

e 
ac

qu
ire

d 
pr

es
su

re
 in

ju
ry

 (I
A

PI
) i

s a
n 

ac
ut

e,
 a

cc
id

en
ta

l i
nj

ur
y,

 a
nd

 p
re

ve
nt

at
iv

e 
st

ep
s 

ne
ed

 t
o 

be
 e

st
ab

lis
he

d.
 H

ow
ev

er
, f

ew
 r

ep
or

ts
 h

av
e 

de
sc

rib
ed

 t
he

 c
on

ce
pt

 o
f 

PI
 p

re
ve

nt
io

n 
in

 t
he

 
op

er
at

in
g 

ro
om

 (O
R)

, a
nd

 m
ea

su
re

s f
or

 p
re

ve
nt

in
g 

PI
 in

 th
e 

O
R 

ar
e 

co
m

pl
et

el
y 

di
ffe

re
nt

 fr
om

 th
os

e 
th

at
 sh

ou
ld

 
be

 a
pp

lie
d 

in
 g

en
er

al
 w

ar
ds

. W
e 

sy
st

em
at

ic
al

ly
 o

bt
ai

ne
d 

m
ea

su
re

m
en

ts
 in

 tw
o 

po
si

tio
ns

 k
no

w
n 

to
 h

av
e 

a 
hi

gh
 

in
ci

de
nc

e 
ra

te
 o

f I
A

PI
 b

as
ed

 o
n 

da
ta

 fr
om

 s
ix

 o
f o

ur
 p

re
vi

ou
s 

st
ud

ie
s. 

M
e

th
o

d
s:

 T
he

 p
at

ie
nt

s 
un

de
rw

en
t s

ur
ge

ry
 in

 2
 p

os
iti

on
s 

as
so

ci
at

ed
 w

ith
 a

 h
ig

h 
IA

PI
 in

ci
de

nc
e 

(p
ar

k 
be

nc
h 

po
si

tio
n 

in
 4

41
 p

at
ie

nt
s,

 R
el

to
n-

H
al

l f
ra

m
e 

pr
on

e 
po

si
tio

n 
in

 1
99

 p
at

ie
nt

s)
 a

t 
2 

ce
nt

er
s 

fr
om

 A
pr

il 
20

10
 to

 
Fe

br
ua

ry
 2

01
6.

 

R
e

su
lt

s:
 T

he
 IA

PI
 in

ci
de

nc
e 

in
 th

e 
pa

rk
 b

en
ch

 p
os

iti
on

 w
as

 2
2.

2%
, 3

0.
3%

, 1
1%

 a
nd

 2
4.

1%
 in

 th
e 

4 
st

ud
ie

s 
th

at
 u

se
d 

th
is

 p
os

iti
on

, w
he

re
as

 th
at

 in
 th

e 
Re

lto
n-

H
al

l f
ra

m
e 

pr
on

e 
po

si
tio

n 
in

 th
e 

2 
st

ud
ie

s 
th

at
 u

se
d 

th
is

 
po

si
tio

n 
w

as
 1

1%
 a

nd
 7

.1
%

. T
he

 p
re

di
ct

or
s o

f I
A

PI
 in

 th
e 

pa
rk

 b
en

ch
 p

os
iti

on
 w

er
e 

th
e 

le
ng

th
 o

f s
ur

ge
ry

, c
or

e 
te

m
pe

ra
tu

re
, s

ki
n 

te
m

pe
ra

tu
re

 a
nd

 in
te

rf
ac

e 
pr

es
su

re
. T

he
 p

re
di

ct
or

s 
of

 IA
PI

 in
 th

e 
Re

lto
n-

H
al

l f
ra

m
e 

pr
on

e 
po

si
tio

n 
w

er
e 

th
e 

le
ng

th
 o

f s
ur

ge
ry

, b
od

y 
m

as
s 

in
de

x,
 d

ia
st

ol
ic

 b
lo

od
 p

re
ss

ur
e 

an
d 

fil
m

 d
re

ss
in

g.
 

C
o

n
cl

u
si

o
n

s:
 C

on
ve

nt
io

na
l I

A
PI

 ri
sk

 fa
ct

or
 s

tu
di

es
 h

av
e 

be
en

 p
er

fo
rm

ed
 in

 p
op

ul
at

io
ns

 w
ith

 a
 m

ix
 o

f t
w

o 
or

 th
re

e 
bo

dy
 p

os
iti

on
s 

an
d 

su
rg

ic
al

 p
ro

ce
du

re
s. 

Be
ca

us
e 

ea
ch

 s
ur

gi
ca

l p
ro

ce
du

re
 a

nd
 b

od
y 

po
si

tio
n 

cr
ea

te
s 

a 
un

iq
ue

 e
nv

iro
nm

en
t, 

it 
is

 im
po

rt
an

t t
o 

ex
am

in
e 

th
e 

in
ci

de
nc

e 
an

d 
ris

k 
fa

ct
or

s 
fo

r e
ac

h 
su

rg
ic

al
 p

ro
ce

du
re

 
an

d 
in

 e
ac

h 
bo

dy
 p

os
iti

on
, o

r e
ls

e 
th

e 
re

su
lts

 a
re

 o
f l

itt
le

 u
se

. I
n 

th
e 

fig
ur

e 
w

e 
pr

es
en

t a
 c

on
ce

pt
ua

l d
ia

gr
am

 o
f 

pr
ed

ic
to

rs
 fo

r P
re

ss
ur

e 
In

ju
ry

 in
 O

R.
 T

w
o 

po
si

tio
ns

 w
er

e 
co

ns
id

er
ed

 s
ep

ar
at

el
y.

 T
he

 p
ar

k 
be

nc
h 

po
si

tio
n 

w
as

 
as

so
ci

at
ed

 w
ith

 fo
ur

 p
re

di
ct

or
s 

of
 P

I: 
hi

gh
 p

re
ss

ur
e,

 h
ig

h 
sh

ea
r a

nd
 h

ig
h 

te
m

pe
ra

tu
re

 a
nd

 a
 lo

ng
 le

ng
th

 o
f 

su
rg

er
y 

(>
6 

h)
. T

he
 R

el
to

n-
H

al
l f

ra
m

e 
pr

on
e 

po
si

tio
n 

w
as

 a
ss

oc
ia

te
d 

w
ith

 tw
o 

pr
ed

ic
to

rs
 o

f P
I: 

hi
gh

 p
re

ss
ur

e 
an

d 
hi

gh
 s

he
ar

 b
y 

th
e 

fo
ur

 s
up

po
rt

in
g 

pa
ds

. T
hi

s 
po

si
tio

n 
is

 n
ot

 li
ke

ly
 to

 in
cr

ea
se

 th
e 

bo
dy

 te
m

pe
ra

tu
re

. 

IA
PI

 m
ea

su
re

m
en

ts
 

1.
M

ak
e 

su
re

 to
 fi

x 
th

e 
bo

dy
 p

os
iti

on
 to

 p
re

ve
nt

 ta
bl

e 
 ti

lt.
 

2.
U

se
 a

 p
ro

ph
yl

ac
tic

 m
ul

ti-
la

ye
re

d 
si

lic
on

e 
fo

am
  

dr
es

si
ng

 fo
r s

he
ar

, n
ot

 a
 fi

lm
. 

3.
U

se
 u

re
th

an
e 

fo
am

 to
 in

cr
ea

se
 th

e 
co

nt
ac

t a
re

a 
on

  
to

p 
of

 th
e 

ta
bl

e 
or

 p
ad

 fo
r i

nt
er

fa
ce

 p
re

ss
ur

e.
  

4.
M

ai
nt

ai
n 

no
rm

ot
he

rm
ia

 u
si

ng
 a

 te
m

pe
ra

tu
re

  
co

nt
ro

l s
ys

te
m

 (p
ar

k 
be

nc
h 

po
si

tio
n)

. 
     

P
4

 

M
ul

ti-
C

en
tr

e 
ev

al
ua

tio
n 

of
 a

n 
ad

va
nc

ed
 e

xt
ra

ce
llu

la
r 

m
at

rix
 

te
ch

no
lo

gy
 fo

r 
th

e 
m

an
ag

em
en

t 
of

 c
hr

on
ic

 w
ou

nd
s 

in
cl

ud
in

g 
pr

es
su

re
 in

ju
rie

s 
- 

a 
C

an
ad

ia
n 

ex
pe

rie
nc

e  
Ro

se
m

ar
y 

H
ill

1 , 
Ke

vin
 W

oo
2 , 

Ro
se

 R
ai

zm
an

3  

1
Li

on
s G

at
e 

H
os

pi
ta

l, 
W

ou
nd

 O
st

om
y 

Co
nt

in
en

ce
 A

m
bu

la
to

ry
 P

ro
gr

am
, N

or
th

 V
an

co
uv

er
, C

an
ad

a 
2

Q
ue

en
's 

U
ni

ve
rs

ity
, S

ch
oo

l o
f N

ur
si

ng
 S

ch
oo

l o
f R

eh
ab

ili
ta

tio
n 

Th
er

ap
y,

 O
nt

ar
io

, C
an

ad
a 

3
O

nt
ar

io
, P

ro
fe

ss
io

na
l P

ra
ct

ic
e 

Sc
ar

bo
ro

ug
h 

H
ea

lth
 N

et
w

or
k,

 S
ca

rb
or

ou
gh

, C
an

ad
a 

 In
tr

o
d

u
ct

io
n

: 
Cl

in
ic

al
ly

 e
va

lu
at

e 
an

 a
dv

an
ce

d 
ex

tr
ac

el
lu

la
r 

m
at

rix
 (

EC
M

) 
te

ch
no

lo
gy

 a
cr

os
s 

di
ffe

re
nt

 
Ca

na
di

an
 c

ar
e 

se
tt

in
gs

 fo
r t

he
 m

an
ag

em
en

t o
f c

hr
on

ic
 w

ou
nd

s. 

M
et

ho
ds

: P
ar

tic
ip

an
ts

 (n
=3

3)
 a

ge
d 

18
-9

8 
w

er
e 

re
cr

ui
te

d 
fr

om
 th

re
e 

si
te

s. 
W

ou
nd

 ty
pe

s i
nc

lu
de

d 
D

FU
’s 

(n
=1

0)
, 

PI
’s 

(n
=8

), 
sk

in
 te

ar
 (n

=1
), 

pi
lo

ni
da

l s
in

us
 (n

=2
), 

ne
cr

ot
iz

in
g 

fa
sc

iit
is

 (n
=1

), 
ve

no
us

 le
g 

ul
ce

rs
 (n

=6
), 

de
hi

sc
ed

 
su

rg
ic

al
 (

n=
4)

  
an

d 
do

no
r 

si
te

 (
n=

1)
.  

W
ou

nd
 m

an
ag

em
en

t 
w

as
 u

nd
er

ta
ke

n 
ac

ro
ss

 v
ar

io
us

 c
ar

e 
se

tt
in

gs
, 

in
cl

ud
in

g 
in

-p
at

ie
nt

, o
ut

-p
at

ie
nt

 a
nd

 h
om

e 
he

al
th

. A
ll 

w
ou

nd
s 

w
er

e 
m

an
ag

ed
 w

ith
 b

es
t p

ra
ct

ic
e,

 in
cl

ud
in

g 
de

br
id

em
en

t, 
m

ai
nt

en
an

ce
 o

f a
 m

oi
st

 w
ou

nd
 e

nv
iro

nm
en

t a
nd

 a
pp

ro
pr

ia
te

 c
om

pr
es

si
on

 a
nd

 o
ff-

lo
ad

in
g 

as
 

st
an

da
rd

 o
f c

ar
e.

 A
t s

om
e 

po
in

t o
f c

ar
e 

w
ou

nd
s w

er
e 

m
an

ag
ed

 w
ith

 a
n 

EC
M

, a
pp

lie
d 

da
ily

-7
 d

ay
s (

m
os

tly
 o

nc
e 

or
 tw

ic
e 

a 
w

ee
k)

 to
 th

e 
w

ou
nd

 b
ed

. W
ou

nd
s 

w
er

e 
vi

su
al

ly
 in

sp
ec

te
d,

 im
ag

ed
 a

nd
 m

ea
su

re
d 

ov
er

 th
e 

co
ur

se
 

of
 m

an
ag

em
en

t w
ith

 E
CM

. 

R
e

su
lt

s:
 M

os
t w

ou
nd

s s
ho

w
ed

 im
pr

ov
ed

 h
ea

lin
g 

ra
te

s a
nd

 d
ec

re
as

ed
 fr

eq
ue

nc
y 

of
 d

re
ss

in
g 

ch
an

ge
s w

he
n 

m
an

ag
ed

 w
ith

 E
CM

 c
om

pa
re

d 
to

 s
ta

nd
ar

d 
of

 c
ar

e.
 T

im
es

 to
 w

ou
nd

 c
lo

su
re

 ra
ng

ed
 fr

om
 7

 to
 6

5 
da

ys
, w

ith
 a

n 
av

er
ag

e 
of

 3
5 

da
ys

. T
he

 E
CM

 te
ch

no
lo

gy
 w

as
 e

as
y 

to
 a

pp
ly

 to
 w

ou
nd

s 
an

d 
on

ce
 h

yd
ra

te
d 

in
 th

e 
w

ou
nd

 b
ed

 
th

e 
EC

M
 c

on
fo

rm
ed

 to
 th

e 
w

ou
nd

 b
ed

 a
nd

 c
ou

ld
 b

e 
cu

t a
nd

 p
ac

ke
d 

as
 re

qu
ire

d 
by

 th
e 

sp
ec

ifi
c 

w
ou

nd
.  

N
o 

ad
ve

rs
e 

ev
en

ts
 o

bs
er

ve
d.

 3
 w

ou
nd

s 
w

er
e 

re
m

ov
ed

 fr
om

 e
va

lu
at

io
n 

du
e 

to
 id

en
tifi

ed
 in

fe
ct

io
n 

an
d 

th
re

e 
pa

tie
nt

s 
fa

ile
d 

to
 fo

llo
w

 u
p.

  

C
o

n
cl

u
si

o
n

s:
 T

hi
s 

re
pr

es
en

ts
 t

he
 fi

rs
t 

Ca
na

di
an

 e
va

lu
at

io
n 

of
 E

CM
 fo

r 
th

e 
m

an
ag

em
en

t 
of

 w
ou

nd
s.

 A
s 

pr
ev

io
us

ly
 d

es
cr

ib
ed

 fo
r t

hi
s 

pr
od

uc
t, 

im
pr

ov
em

en
ts

 to
 th

e 
gr

an
ul

at
io

n 
tis

su
e 

w
er

e 
ob

se
rv

ed
, a

nd
 o

th
er

w
is

e 
st

al
le

d 
ch

ro
ni

c 
w

ou
nd

s 
be

ga
n 

to
 re

so
lv

e[
1,

 2
]. 

[R
1]

 T
he

 a
va

ila
bi

lit
y 

of
 th

is
 a

dv
an

ce
d 

te
ch

no
lo

gy
 to

 C
an

ad
ia

n 
w

ou
nd

 s
pe

ci
al

is
ts

 p
ro

vi
de

s 
an

ot
he

r t
oo

l f
or

 th
e 

m
an

ag
em

en
t o

f t
he

se
 c

om
pl

ex
 p

at
ho

lo
gi

es
.  

R
e

fe
re

n
ce

s:
  

1.
Bo

hn
, G

.A
. a

nd
 K

. G
as

s, 
Le

g 
ul

ce
r t

re
at

m
en

t o
ut

co
m

es
 w

ith
 n

ew
 o

vi
ne

 co
lla

ge
n 

ex
tr

ac
el

lu
la

r m
at

rix
 d

re
ss

in
g:

 a
 re

tr
os

pe
ct

iv
e 

ca
se

 se
rie

s. 
Ad

v 
Sk

in
 W

ou
nd

 C
ar

e,
 2

01
4.

 2
7(

10
): 

p.
 4

48
-5

4.
 

2.
Bo

hn
, G

.A
., e

t a
l.,

 P
ro

ac
tiv

e 
an

d 
Ea

rly
 A

gg
re

ss
iv

e 
W

ou
nd

 M
an

ag
em

en
t: 

A 
Sh

ift
 in

 S
tr

at
eg

y D
ev

el
op

ed
 b

y a
 C

on
se

ns
us

 P
an

el
 E

xa
m

in
in

g 
th

e 
Cu

rr
en

t S
ci

en
ce

, P
re

ve
nt

io
n,

 a
nd

 M
an

ag
em

en
t o

f A
cu

te
 a

nd
 C

hr
on

ic
 W

ou
nd

s. 
W

ou
nd

s, 
20

17
. 2

9(
11

): 
p.

 S
37

-S
42

. 



EP
U

A
P 

20
19

76

P
5
  

A
 p

ro
sp

ec
tiv

e 
m

ul
ti-

sit
e 

ob
se

rv
at

io
na

l s
tu

dy
 in

co
rp

or
at

in
g 

ba
ct

er
ia

l f
lu

or
es

ce
nc

e 
in

fo
rm

at
io

n 
in

to
 t

he
 U

pp
er

/L
ow

er
 

in
fe

ct
io

n 
ch

ec
kl

ist
s 

Ro
se

m
ar

y 
H

ill
1 , 

Ke
vin

 W
oo

2  

1
Va

nc
ou

ve
r C

oa
st

al
 H

ea
lth

 - 
Li

on
s G

at
e 

H
os

pi
ta

l, 
W

ou
nd

 o
st

om
y 

Co
nt

in
en

ce
 A

m
bu

la
to

ry
, N

or
th

 V
an

, C
an

ad
a 

2
Ki

ng
st

on
, S

ch
oo

l o
f N

ur
si

ng
, S

ch
oo

l o
f R

eh
ab

ili
ta

tio
n 

Th
er

ap
y,

 K
in

gs
to

n,
 C

an
ad

a 
 In

tr
o

d
u

ct
io

n
: T

he
 U

PP
ER

/L
O

W
ER

 in
fe

ct
io

n 
ch

ec
kl

is
ts

 lo
ok

 fo
r 

si
gn

s 
an

d 
sy

m
pt

om
s 

of
 lo

ca
l/s

up
er

fic
ia

l 
in

fe
ct

io
n 

(U
PP

ER
) a

nd
 d

ee
p 

in
fe

ct
io

n 
(L

O
W

ER
) t

o 
as

si
st

 c
lin

ic
ia

ns
 in

 id
en

tif
yi

ng
 a

nd
 d

is
tin

gu
is

hi
ng

 b
et

w
ee

n 
th

es
e 

in
fe

ct
io

n 
le

ve
ls

, f
ac

ili
ta

tin
g 

ap
pr

op
ria

te
 tr

ea
t w

ith
 to

pi
ca

ls
 v

s. 
sy

st
em

ic
 a

nt
ib

io
tic

s1
. A

ll 
ch

ec
kl

is
t i

te
m

s 
ar

e 
po

ss
ib

le
 h

os
t r

es
po

ns
es

 to
 h

ig
h 

le
ve

ls
 o

f b
ac

te
ria

. T
hi

s 
ca

se
 s

er
ie

s 
ev

al
ua

te
d 

th
e 

ut
ili

ty
 o

f i
nc

or
po

ra
tin

g 
re

al
-t

im
e 

in
fo

rm
at

io
n 

on
 h

ig
h 

ba
ct

er
ia

 lo
ad

s,
 v

ia
 r

ea
l-t

im
e 

ba
ct

er
ia

l fl
uo

re
sc

en
ce

 im
ag

in
g2

,3
, i

nt
o 

th
es

e 
ch

ec
kl

is
ts

.  

M
e

th
o

d
s:

 T
hi

s 
w

as
 a

 p
ro

sp
ec

tiv
e,

 m
ul

ti-
si

te
 o

bs
er

va
tio

na
l s

tu
dy

 o
f 2

6 
ch

ro
ni

c 
w

ou
nd

s, 
in

cl
ud

in
g 

9 
pr

es
su

re
 

ul
ce

rs
 (P

U
s)

. W
ou

nd
 p

at
ie

nt
s b

ei
ng

 se
en

 b
y 

st
ud

y 
cl

in
ic

ia
ns

 fo
r t

he
 fi

rs
t t

im
e 

w
er

e 
as

se
ss

ed
 w

ith
 th

e 
ch

ec
kl

is
ts

 
to

 l
oo

k 
fo

r 
si

gn
s 

or
 s

ym
pt

om
s 

of
 l

oc
al

/s
up

er
fic

ia
l 

in
fe

ct
io

n 
(U

PP
ER

) 
an

d 
de

ep
 in

fe
ct

io
n 

(L
O

W
ER

); 
th

re
e 

sy
m

pt
om

s p
re

se
nt

 fr
om

 e
ith

er
 c

he
ck

lis
t w

as
 th

e 
th

re
sh

ol
d 

fo
r i

nf
ec

tio
n-

po
si

tiv
e.

 F
lu

or
es

ce
nc

e 
im

ag
es

 o
f t

he
ir 

w
ou

nd
 w

er
e 

th
en

 a
cq

ui
re

d 
to

 lo
ok

 fo
r r

eg
io

ns
 o

f b
ac

te
ria

, w
hi

ch
 u

ni
qu

el
y 

flu
or

es
ce

 re
d 

or
 c

ya
n 

un
de

r t
he

 
vi

ol
et

 li
gh

t o
f t

he
 im

ag
in

g 
de

vi
ce

2,
3.

   

R
e

su
lt

s:
 1

4 
w

ou
nd

s 
(5

4%
), 

in
cl

ud
in

g 
7/

9 
PU

s, 
w

er
e 

co
ns

id
er

ed
 in

fe
ct

ed
 b

as
ed

 o
n 

U
PP

ER
/L

O
W

ER
 c

he
ck

lis
ts

. 
Fl

uo
re

sc
en

ce
 im

ag
es

 w
er

e 
po

si
tiv

e 
fo

r 
ba

ct
er

ia
l p

re
se

nc
e 

in
 e

ac
h 

of
 t

he
se

 w
ou

nd
s.

 In
 8

 w
ou

nd
s 

(3
1%

), 
in

cl
ud

in
g 

2/
9 

PU
s, 

ad
di

ng
 b

ac
te

ria
l fl

uo
re

sc
en

ce
 in

fo
rm

at
io

n 
br

ou
gh

t t
he

 w
ou

nd
 p

as
t t

he
 U

PP
ER

 c
he

ck
lis

t 
th

re
sh

ol
d,

 g
re

at
ly

 in
flu

en
ci

ng
 tr

ea
tm

en
t d

ec
is

io
ns

. C
ul

tu
re

 re
su

lts
 la

te
r c

on
fir

m
ed

 fl
uo

re
sc

en
ce

 fi
nd

in
gs

. I
n 

th
e 

re
m

ai
ni

ng
 fo

ur
 w

ou
nd

s, 
th

re
e 

ch
ec

ks
 w

er
e 

no
t o

bt
ai

ne
d 

ev
en

 w
ith

 fl
uo

re
sc

en
ce

 p
os

iti
ve

 im
ag

es
. I

nt
er

es
tin

gl
y,

 
tw

o 
of

 t
he

se
 w

ou
nd

s 
ex

hi
bi

te
d 

ba
ct

er
ia

l (
re

d)
 fl

uo
re

sc
en

ce
 t

ha
t 

w
as

 e
nt

ire
ly

 r
em

ov
ed

 w
ith

 c
le

an
in

g 
or

 
de

br
id

em
en

t; 
po

st
-d

eb
rid

em
en

t s
w

ab
s 

w
er

e 
al

so
 n

eg
at

iv
e,

 s
ug

ge
st

in
g 

su
rf

ac
e 

ba
ct

er
ia

 o
nl

y 
an

d 
su

pp
or

tin
g 

th
e 

la
ck

 o
f U

PP
ER

/L
O

W
ER

 s
ig

ns
 a

nd
 s

ym
pt

om
s 

in
 th

es
e 

pa
tie

nt
s. 

 

C
o

n
cl

u
si

o
n

s:
 T

he
se

 c
as

es
 s

ug
ge

st
 t

ha
t 

th
e 

U
PP

ER
/L

O
W

ER
 c

he
ck

lis
ts

 a
nd

 fl
uo

re
sc

en
ce

 im
ag

es
 w

or
k 

in
 a

 
co

m
pl

em
en

ta
ry

 m
an

ne
r, 

w
ith

 e
ac

h 
pr

ov
id

in
g 

ad
di

tio
na

l, 
un

iq
ue

 in
fo

rm
at

io
n 

no
t 

ca
pt

ur
ed

 b
y 

th
e 

ot
he

r. 
Th

er
ef

or
e,

 in
co

rp
or

at
io

n 
of

 a
 b

ac
te

ria
-s

pe
ci

fic
 c

om
po

ne
nt

 in
to

 th
es

e 
in

fe
ct

io
n 

ch
ec

kl
is

ts
 h

ad
 h

ig
h 

ut
ili

ty
 in

 
pr

es
su

re
 u

lc
er

s 
an

d 
ot

he
r c

hr
on

ic
 w

ou
nd

s, 
id

en
tif

yi
ng

 a
dd

iti
on

al
 p

at
ie

nt
s 

in
 n

ee
d 

of
 to

pi
ca

l a
nt

im
ic

ro
bi

al
s, 

an
tib

io
tic

s, 
ad

di
tio

na
l c

le
an

in
g/

de
br

id
em

en
t, 

an
d 

ot
he

r a
nd

 o
th

er
 b

ac
te

ria
l t

ar
ge

te
d 

tr
ea

tm
en

ts
. 

R
e

fe
re

n
ce

s:
  

1.
W

oo
 K

Y 
et

 a
l. 

To
pi

ca
l a

nt
im

ic
ro

bi
al

 to
ol

ki
t f

or
 w

ou
nd

 in
fe

ct
io

n.
 S

ur
g 

Te
ch

no
l I

nt
 (2

01
4)

. 
2.

Re
nn

ie
 M

Y 
et

 a
l. P

oi
nt

-o
f-

ca
re

 fl
uo

re
sc

en
ce

 im
ag

in
g 

pr
ed

ic
ts

 th
e 

pr
es

en
ce

 o
f p

at
ho

ge
ni

c b
ac

te
ria

 in
 w

ou
nd

s: 
a 

cl
in

ic
al

 st
ud

y.
 J 

W
ou

nd
 

Ca
re

 (2
01

7)
. 

3.
H

ill
 R

 et
 a

l. U
sin

g 
Ba

ct
er

ia
l F

lu
or

es
ce

nc
e I

m
ag

in
g 

an
d 

An
tim

ic
ro

bi
al

 S
te

w
ar

ds
hi

p 
to

 G
ui

de
 W

ou
nd

 M
an

ag
em

en
t P

ra
ct

ic
es

: A
 C

as
e S

er
ie

s. 
O

st
om

y 
W

ou
nd

 M
an

ag
e 

(2
01

8)
. 

P
6

  
H

ow
 e

ffe
ct

ive
 is

 y
ou

r 
w

ou
nd

 c
le

an
se

r?
 A

n 
ev

al
ua

tio
n 

us
in

g 
ba

ct
er

ia
l  

flu
or

es
ce

nc
e 

im
ag

in
g 

Ro
se

m
ar

y 
H

ill
1  

1
W

ou
nd

 O
st

om
y 

Co
nt

in
en

ce
 N

ur
se

 A
m

bu
la

to
ry

 P
ro

gr
am

, N
or

th
 V

an
co

uv
er

, C
an

ad
a 

 In
tr

o
d

u
ct

io
n

: 
W

ou
nd

 c
le

an
si

ng
 t

o 
re

m
ov

e 
su

rf
ac

e 
ba

ct
er

ia
 is

 a
n 

es
se

nt
ia

l c
om

po
ne

nt
 o

f 
w

ou
nd

 b
ed

 
pr

ep
ar

at
io

n1
. M

os
t c

le
an

se
rs

 a
re

 c
yt

ot
ox

ic
, t

he
re

fo
re

 o
ur

 p
ro

vi
nc

ia
l a

ut
ho

rit
y 

m
an

da
te

s t
ha

t o
nl

y 
no

rm
al

 sa
lin

e 
ca

n 
be

 u
se

d2
. T

he
 p

ro
vi

nc
e 

re
ce

nt
ly

 c
on

du
ct

ed
 a

n 
ev

al
ua

tio
n 

ac
ro

ss
 s

ix
 s

ite
s 

of
 t

w
o 

no
ve

l, 
no

n-
cy

to
to

xi
c,

 
tis

su
e-

co
m

pa
tib

le
 w

ou
nd

 c
le

an
se

rs
: a

 h
yp

oc
hl

or
ou

s 
ac

id
 s

ol
ut

io
n,

 a
nd

 a
 m

od
ifi

ed
 s

od
iu

m
 h

yp
oc

hl
or

ite
 

so
lu

tio
n.

 O
ur

 s
ite

 w
as

 u
ni

qu
el

y 
ab

le
 to

 a
ss

es
s 

re
la

tiv
e 

pr
od

uc
t 

eff
ec

tiv
en

es
s 

du
e 

to
 o

ur
 re

al
-t

im
e 

ba
ct

er
ia

l 
flu

or
es

ce
nc

e 
im

ag
in

g 
de

vi
ce

.  

M
e

th
o

d
s:

 W
ou

nd
s 

(n
=

15
 in

cl
ud

in
g 

5 
pr

es
su

re
 u

lc
er

s)
 w

er
e 

cl
ea

ns
ed

 w
ith

 n
or

m
al

 s
al

in
e,

 a
s 

pe
r s

ta
nd

ar
d 

pr
ac

tic
e,

 a
ft

er
 w

hi
ch

 a
 fl

uo
re

sc
en

ce
 im

ag
e 

w
as

 a
cq

ui
re

d 
to

 v
is

ua
liz

e 
an

y 
co

nc
er

ni
ng

 le
ve

ls
 o

f b
ac

te
ria

 re
m

ai
ni

ng
 

w
ith

in
 a

nd
 a

ro
un

d 
th

e 
w

ou
nd

. W
ou

nd
s 

w
er

e 
th

en
 s

oa
ke

d 
w

ith
 h

yp
oc

hl
or

ou
s 

ac
id

 fo
r a

t l
ea

st
 5

 m
in

ut
es

 (p
er

 
m

an
uf

ac
tu

re
r g

ui
de

lin
es

), 
cl

ea
ns

ed
, a

nd
 re

-im
ag

ed
. L

as
tly

, w
ou

nd
s w

er
e 

th
en

 c
le

an
se

d 
w

ith
 a

 m
od

ifi
ed

 so
di

um
 

hy
po

ch
lo

rit
e 

so
lu

tio
n 

an
d 

im
m

ed
ia

te
ly

 re
-im

ag
ed

.  

R
e

su
lt

s:
 P

se
ud

om
on

as
 a

er
ug

in
os

a,
 w

hi
ch

 fl
uo

re
sc

es
 c

ya
n,

 w
as

 ra
m

pa
nt

 in
 th

is
 p

at
ie

nt
 s

er
ie

s. 
Fl

uo
re

sc
en

ce
 

im
ag

es
 d

em
on

st
ra

te
d 

th
at

: (
1)

 P
se

ud
om

on
as

 a
nd

 o
th

er
 b

ac
te

ria
 o

ft
en

 e
xt

en
d 

in
to

 p
er

i-w
ou

nd
 t

is
su

es
, (

2)
 

sa
lin

e 
cl

ea
ns

in
g 

le
ft

 b
eh

in
d 

w
id

es
pr

ea
d 

bi
ob

ur
de

n 
in

 a
ll 

w
ou

nd
s,

 a
nd

 (
3)

m
od

ifi
ed

 s
od

iu
m

 h
yp

oc
hl

or
ite

 
so

lu
tio

n 
w

as
 s

up
er

io
r t

o 
hy

po
ch

lo
ro

us
 a

ci
d 

in
 re

m
ov

in
g 

Ps
eu

do
m

on
as

 a
nd

 o
th

er
 b

ac
te

ria
. I

n 
al

l w
ou

nd
s 

th
at

 
w

er
e 

cu
ltu

re
d 

(5
/9

) m
ic

ro
bi

ol
og

y 
co

nfi
rm

ed
 b

ac
te

ria
l p

re
se

nc
e 

at
 m

od
er

at
e/

he
av

y 
lo

ad
s. 

Pa
tie

nt
s 

re
po

rt
ed

 
no

 p
ro

du
ct

-r
el

at
ed

 ir
rit

at
io

n 
or

 p
ai

n.
 

C
o

n
cl

u
si

o
n

s:
 O

ur
 e

va
lu

at
io

n 
fo

un
d 

th
at

 a
 m

od
ifi

ed
 s

od
iu

m
 h

yp
oc

hl
or

ite
 s

ol
ut

io
n 

is
 s

up
er

io
r t

o 
no

rm
al

 
sa

lin
e 

in
 c

le
an

si
ng

 a
 w

ou
nd

, a
nd

 ju
st

 a
s 

fa
st

. B
as

ed
 o

n 
th

es
e 

re
su

lts
, w

e 
re

co
m

m
en

d 
th

at
 w

ou
nd

s 
ex

hi
bi

tin
g 

he
av

y 
bi

ob
ur

de
n 

be
 c

le
an

ed
 w

ith
 m

od
ifi

ed
 s

od
iu

m
 h

yp
oc

hl
or

ite
 s

ol
ut

io
n.

 T
he

se
 w

ou
nd

s 
ca

n 
be

 id
en

tifi
ed

 
fr

om
 b

ac
te

ria
l fl

uo
re

sc
en

ce
 im

ag
es

, w
ith

ou
t w

hi
ch

 th
is

 re
al

-t
im

e 
ev

al
ua

tio
n 

of
 c

le
an

si
ng

 e
ffe

ct
iv

en
es

s 
w

ou
ld

 
no

t h
av

e 
be

en
 p

os
si

bl
e 

an
d 

re
gi

on
s 

of
 c

on
ce

rn
 c

ou
ld

 n
ot

 h
av

e 
be

en
 s

pe
ci

fic
al

ly
 ta

rg
et

ed
.  

R
e

fe
re

n
ce

s:
 

1.
Pi

lc
he

r M
. W

ou
nd

 c
le

an
si

ng
: a

 k
ey

 p
la

ye
r i

n 
th

e 
im

pl
em

en
ta

tio
n 

of
 th

e 
TI

M
E 

pa
ra

di
gm

. J
 W

ou
nd

 C
ar

e 
(2

01
6)

 
2.

Br
iti

sh
 C

ol
um

bi
a 

Pr
ov

in
ci

al
 N

ur
si

ng
 S

ki
n 

& 
W

ou
nd

 C
om

m
itt

ee
 P

ro
ce

du
re

: W
ou

nd
 C

le
an

si
ng

 (2
01

7)
 

POSTER PRESENTATIONS



EP
U

A
P 

20
19

77

POSTER PRESENTATIONS
P

7
 

La
bo

ra
to

ry
 e

va
lu

at
io

n 
of

 t
w

o 
pr

es
su

re
 r

ed
ist

rib
ut

in
g 

m
at

tr
es

s 
ov

er
la

ys
 

M
ic

ha
el

 C
la

rk
1 , 

N
ia

  J
on

es
1 , 

Ki
rs

ty
 K

et
tle

y1  

1
W

el
sh

 W
ou

nd
 In

no
va

tio
n 

Ce
nt

re
, Y

ny
sm

ae
rd

y,
 U

ni
te

d 
Ki

ng
do

m
 

 In
tr

o
d

u
ct

io
n

:  
Th

is
 st

ud
y 

co
m

pa
re

d 
sa

cr
al

 a
nd

 h
ee

l c
on

ta
ct

 p
re

ss
ur

es
 w

hi
le

 h
ea

lth
y 

vo
lu

nt
ee

rs
 re

st
ed

 u
po

n 
tw

o 
pr

es
su

re
 re

di
st

rib
ut

in
g 

m
at

tr
es

s o
ve

rla
ys

, h
ee

l s
ki

n 
te

m
pe

ra
tu

re
 w

as
 a

ls
o 

re
co

rd
ed

 u
po

n 
bo

th
 o

ve
rla

ys
 a

s 
on

e 
as

pe
ct

 o
f s

ki
n 

m
ic

ro
cl

im
at

e 
w

he
re

 e
le

va
te

d 
sk

in
 te

m
pe

ra
tu

re
 m

ay
 p

re
di

sp
os

e 
in

di
vi

du
al

s t
ow

ar
ds

 p
re

ss
ur

e 
ul

ce
r d

ev
el

op
m

en
t. 

M
e

th
o

d
s:

 T
en

 a
du

lt 
vo

lu
nt

ee
rs

 (a
ge

d 
ov

er
 1

8 
ye

ar
s, 

no
 u

pp
er

 li
m

it)
 w

er
e 

in
vi

te
d 

to
 re

st
 u

po
n 

th
e 

su
pp

or
t 

su
rf

ac
es

.  
Su

bj
ec

ts
 w

er
e 

as
ke

d 
to

 w
ea

r l
oo

se
 fi

tt
in

g 
cl

ot
hi

ng
 d

ur
in

g 
th

e 
m

ea
su

re
m

en
t p

er
io

d 
an

d 
to

 li
e 

up
on

 
ea

ch
 o

ve
rla

y 
in

 a
 s

up
in

e 
po

si
tio

n.
  T

he
 o

rd
er

 o
f p

re
se

nt
at

io
n 

of
 th

e 
su

pp
or

t s
ur

fa
ce

s 
w

as
 m

ad
e 

us
in

g 
a 

pr
e-

de
te

rm
in

ed
 ra

nd
om

is
at

io
n 

sc
he

du
le

.  
  

Co
nt

ac
t p

re
ss

ur
e 

w
as

 m
ea

su
re

d 
us

in
g 

a 
pr

es
su

re
 m

ea
su

re
m

en
t m

at
* 

(4
4c

m
 b

y 
44

cm
). 

 B
od

y 
co

nt
ac

t a
re

a 
w

as
 

m
ea

su
re

d 
w

ith
 a

 sp
ec

ia
l p

re
ss

ur
e 

m
at

**
 w

ith
 su

rf
ac

e 
di

m
en

si
on

s o
f 2

03
 c

m
 b

y 
86

 c
m

.  C
on

ta
ct

 p
re

ss
ur

es
 w

er
e 

re
co

rd
ed

 fo
r 2

0 
m

in
ut

es
 a

t t
he

 sa
cr

um
 o

r h
ee

l. 
Bo

th
 p

re
ss

ur
e 

m
at

s w
er

e 
ca

lib
ra

te
d 

ac
co

rd
in

g 
to

 m
an

uf
ac

tu
re

r 
gu

id
an

ce
 p

rio
r t

o 
da

ta
 c

ol
le

ct
io

n.
  S

ki
n 

te
m

pe
ra

tu
re

 w
as

 m
ea

su
re

d 
us

in
g 

an
 in

fr
ar

ed
 te

m
pe

ra
tu

re
 s

ca
nn

er
 

w
hi

le
 th

e 
su

bj
ec

ts
 re

st
ed

 in
 a

 la
te

ra
l p

os
iti

on
 w

ith
 n

o 
lo

ad
 a

pp
lie

d 
to

 th
e 

he
el

.  
Fi

ve
 m

ea
su

re
m

en
ts

 o
f s

ki
n 

te
m

pe
ra

tu
re

 w
er

e 
re

co
rd

ed
 a

t t
he

 p
oi

nt
 o

f i
ns

er
tio

n 
of

 th
e 

Ac
hi

lle
s 

te
nd

on
 in

to
 th

e 
rig

ht
 h

ee
l. 

 T
he

 s
ub

je
ct

s 
th

en
 re

st
ed

 s
up

in
e 

up
on

 e
ac

h 
m

at
tr

es
s 

ov
er

la
y 

fo
r 3

0 
m

in
ut

es
 a

ft
er

 w
hi

ch
 th

e 
te

m
pe

ra
tu

re
 m

ea
su

re
m

en
ts

 
w

er
e 

re
pe

at
ed

.  
 

R
e

su
lt

s:
  

Ta
bl

e 
1.

 M
ea

n 
co

nt
ac

t p
re

ss
ur

es
 m

ea
su

re
d 

up
on

 th
e 

tw
o 

m
at

tr
es

s o
ve

rla
ys

, a
ll 

pe
ak

 a
nd

 g
ra

di
en

t p
re

ss
ur

es
 in

 m
m

H
g,

 co
nt

ac
t a

re
a 

in
 cm

2.
 

M
at

tr
es

s O
ve

rla
y

Sa
cr

um
H

ee
l

 
Pe

ak
 (S

D
)

G
ra

di
en

t (
SD

)
Pe

ak
 (S

D
)

G
ra

di
en

t (
SD

)
Co

nt
ac

t a
re

a 
(S

D
) 

A
46

.7
 (7

.6
)

23
.9

 (1
4.

7)
10

6.
7 

(3
6.

1)
78

.2
 (3

2.
4)

32
15

.5
 (4

73
.2

) 
B

59
.7

 (1
6.

9)
31

.2
 (1

7.
2)

10
3.

3 
(4

1.
9)

84
.7

 (3
7.

1)
31

15
.4

 (3
22

.2
) 

 Ta
bl

e 
2.

 S
ki

n 
te

m
pe

ra
tu

re
 in

 o
C 

be
fo

re
 a

nd
 a

ft
er

 3
0 

m
in

ut
es

 re
st

 u
po

n 
th

e 
tw

o 
m

at
tr

es
s o

ve
rla

ys
. 

M
at

tr
es

s O
ve

rla
y

Ri
gh

t H
ee

l 
Be

fo
re

 lo
ad

in
g 

(S
D

)
Af

te
r l

oa
di

ng
 (S

D
) 

A
25

.6
 (2

.4
)

25
.9

 (2
.3

) 
B

25
.5

 (2
.4

)
25

.9
 (2

.2
) 

 Th
e 

sa
cr

al
 p

ea
k 

pr
es

su
re

 w
as

 h
ig

he
r u

po
n 

ov
er

la
y 

B 
(t=

-2
.8

0,
df

=8
, p

=0
.0

2)
 w

hi
le

 th
e 

ch
an

ge
 in

 sk
in

 te
m

pe
ra

tu
re

 
pr

e-
 a

nd
 p

os
t-

 lo
ad

in
g 

w
as

 g
re

at
er

 u
po

n 
ov

er
la

y 
A

 (t
=-

2.
46

, d
f=

p,
 p

=0
.0

4)
.  

N
o 

ot
he

r c
om

pa
ris

on
s 

ac
hi

ev
ed

 
st

at
is

tic
al

 s
ig

ni
fic

an
ce

. 

C
o

n
cl

u
si

o
n

s:
 T

he
 p

ea
k 

pr
es

su
re

 a
t t

he
 s

ac
ru

m
 w

as
 h

ig
he

r u
po

n 
ov

er
la

y 
B 

w
ith

 s
ki

n 
su

rf
ac

e 
te

m
pe

ra
tu

re
 

af
te

r 3
0 

m
in

ut
es

 si
m

ila
r u

po
n 

bo
th

 o
ve

rla
ys

.  T
he

se
 fi

nd
in

gs
 in

di
ca

te
 th

at
 tw

o 
ov

er
la

ys
 w

er
e 

on
ly

 d
iff

er
en

tia
te

d 
us

in
g 

th
e 

pe
ak

 p
re

ss
ur

e 
ap

pl
ie

d 
to

 th
e 

sa
cr

um
. 

* X
Se

ns
or

 3
.0

 
**

 F
SA

 B
od

iT
ra

k 

P
8

  

Pa
tie

nt
 p

ar
tic

ip
at

io
n 

in
 p

re
ss

ur
e 

ul
ce

r 
pr

ev
en

tio
n 

Br
itt

 H
an

se
n1  

1
O

de
ns

e 
U

ni
ve

rs
ity

 H
os

pi
ta

l, 
Pl

as
tic

 su
rg

er
y 

D
ep

ar
tm

en
t, 

U
ni

ve
rs

ity
 C

en
te

r o
f W

ou
nd

he
al

in
g,

 O
de

ns
e,

 D
en

m
ar

k 
 In

tr
o

d
u

ct
io

n
/B

ac
k

g
ro

u
n

d
: T

he
re

 is
 a

 f
oc

us
 o

n 
pa

tie
nt

 in
vo

lv
em

en
t 

in
 c

lin
ic

al
 p

ra
ct

ic
e.

 T
he

 h
ea

lth
 

pr
of

es
si

on
al

s 
ar

e 
re

sp
on

si
bl

e 
fo

r p
re

ve
nt

in
g 

pr
es

su
re

 u
lc

er
, a

nd
 s

ev
er

al
 g

ui
di

ng
 re

gi
on

al
 d

oc
um

en
ts

 d
ic

ta
te

 
th

is
.  

D
es

pi
te

 th
at

, m
an

y 
pa

tie
nt

s a
re

 st
ill

 su
ffe

rin
g 

fro
m

 p
re

ss
ur

e 
ul

ce
r d

ur
in

g 
th

ei
r h

os
pi

ta
l s

ta
y,

 a
nd

 th
e 

ex
pe

rie
nc

es
 

ar
e 

th
at

 p
at

ie
nt

s 
ar

e 
no

t i
nv

ol
ve

d 
in

 p
re

ss
ur

e 
ul

ce
r p

re
ve

nt
io

n.
 

Th
e 

lit
er

at
ur

e 
sh

ow
s 

th
at

 p
at

ie
nt

s 
do

n’
t g

et
 in

fo
rm

at
io

n 
of

 a
ct

io
ns

 to
 p

re
ve

nt
 p

re
ss

ur
e 

ul
ce

r, 
an

d 
th

at
 th

ei
r 

op
tio

ns
 to

 g
ai

n 
pa

rt
ic

ip
at

io
n 

in
 p

re
ve

nt
io

n 
of

 p
re

ss
ur

e 
ul

ce
r, 

de
pe

nd
s 

on
 th

e 
pa

tie
nt

s 
pr

ev
io

us
 e

xp
er

ie
nc

es
 

w
ith

 p
re

ss
ur

e 
ul

ce
r1

, 2
 

Th
e 

ai
m

 o
f 

th
e 

st
ud

y 
is

 t
o 

in
ve

st
ig

at
e 

w
he

th
er

 p
at

ie
nt

s 
w

ho
 h

av
e 

co
nt

ra
ct

ed
 a

 p
re

ss
ur

e 
ul

ce
r 

du
rin

g 
ho

sp
ita

liz
at

io
n,

 fi
nd

 th
em

se
lv

es
 in

vo
lv

ed
 in

 th
e 

pr
ev

en
tio

n 
of

 p
re

ss
ur

e 
ul

ce
r, 

an
d 

if 
so

, i
n 

w
ha

t w
ay

 th
e 

pa
tie

nt
s 

fe
el

 in
vo

lv
ed

 in
 th

e 
pr

ev
en

tio
n 

of
 p

re
ss

ur
e 

ul
ce

r. 
 

M
e

th
o

d
: 

Th
re

e 
in

te
rv

ie
w

s 
w

er
e 

co
nd

uc
te

d 
w

ith
 p

at
ie

nt
s 

w
ho

 h
av

e 
co

nt
ra

ct
ed

 a
 p

re
ss

ur
e 

ul
ce

r 
du

rin
g 

ho
sp

ita
liz

at
io

n.
 T

he
 in

te
rv

ie
w

s 
w

er
e 

tr
an

sc
rib

ed
 a

nd
 th

em
ed

, b
as

ed
 o

n 
th

em
at

ic
 a

na
ly

si
s. 

R
e

su
lt

s:
  T

he
 p

at
ie

nt
s d

o 
no

t f
ee

l i
nv

ol
ve

d 
in

 th
e 

pr
ev

en
tio

n 
of

 p
re

ss
ur

e 
ul

ce
r, 

an
d 

th
ey

 c
al

l f
or

 c
lo

se
 c

on
ta

ct
 

an
d 

in
te

ra
ct

io
n 

w
ith

 th
e 

he
al

th
 p

ro
fe

ss
io

na
ls

. P
at

ie
nt

s m
us

t t
he

m
se

lv
es

 a
sk

 fo
r p

re
ve

nt
at

iv
e 

m
ea

su
re

s t
o 

av
oi

d 
pr

es
su

re
 u

lc
er

. 

C
o

n
cl

u
si

o
n

: 
Pa

tie
nt

s 
ex

pe
rie

nc
e 

nu
rs

in
g,

 w
he

re
 t

he
 v

al
ue

s 
in

 t
he

 o
ve

ra
ll 

st
ra

te
gy

 a
t 

th
e 

ho
sp

ita
l a

bo
ut

 
pa

tie
nt

 in
vo

lv
em

en
t, 

ar
e 

no
t i

nc
lu

de
d.

 T
he

 re
su

lts
 sh

ow
 fu

rt
he

rm
or

e 
th

at
 th

e 
st

aff
 a

t t
he

 h
os

pi
ta

l d
o 

no
t w

or
ks

 
to

 p
re

ve
nt

 p
re

ss
ur

e 
ul

ce
rs

. T
he

 re
gi

on
al

 g
ui

de
lin

e 
fo

r p
re

ve
nt

io
n 

of
 p

re
ss

ur
e 

ul
ce

r i
s 

no
t 

ro
ot

ed
 in

 c
lin

ic
al

 
pr

ac
tic

e.
 

R
e

fe
re

n
ce

s:
  

1.
LA

TI
M

ER
, S

., 
CH

AB
O

YE
R,

 W
. &

 G
IL

LE
SP

IE
, B

. 2
01

4.
 P

at
ie

nt
 p

ar
tic

ip
at

io
n 

in
 p

re
ss

ur
e 

in
ju

ry
 p

re
ve

nt
io

n:
 g

iv
in

g 
pa

tie
nt

's 
a 

vo
ic

e.
 

Sc
an

di
na

vi
an

 Jo
ur

na
l o

f C
ar

in
g 

Sc
ie

nc
es

, 2
8,

 6
48

-6
56

. 
2.

M
CI

N
N

ES
, E

., C
H

AB
O

YE
R,

 W
., M

U
RR

AY
, E

., A
LL

EN
, T

. &
 JO

N
ES

, P
. 2

01
4.

 T
he

 ro
le

 o
f p

at
ie

nt
s i

n 
pr

es
su

re
 in

ju
ry

 p
re

ve
nt

io
n:

 a
 su

rv
ey

 o
f a

cu
te

 
ca

re
 p

at
ie

nt
s. 

BM
C 

N
ur

si
ng

, 1
3,

 1
-1

5.
 



EP
U

A
P 

20
19

78

P
9
  

Im
pr

ov
in

g 
co

m
pl

ia
nc

e 
to

 r
ep

os
iti

on
in

g 
pr

ot
oc

ol
s 

fo
r 

pr
es

su
re

 
ul

ce
r 

pr
ev

en
tio

n 
by

 p
os

tu
re

 m
on

ito
rin

g: 
a 

pi
lo

t 
st

ud
y 

M
ar

ijn
 M

os
te

rt
1 , 

M
el

an
ie

 d
e 

Co
ck

2 , 
Fl

eu
r 

D
e 

G
ee

r1  

1
D

el
ft

 Te
ch

ni
ca

l U
ni

ve
rs

ity
, T

ec
hn

ic
al

 M
ed

ic
in

e,
 D

el
ft

, N
et

he
rla

nd
s 

2
Re

in
ie

r d
e 

G
ra

af
 H

os
pi

ta
l, 

D
el

ft
, N

et
he

rla
nd

s 
 In

tr
o

d
u

ct
io

n
: P

re
ss

ur
e 

ul
ce

rs
 (P

U
) a

re
 a

m
on

g 
th

e 
m

os
t c

om
m

on
 c

on
di

tio
ns

 e
nc

ou
nt

er
ed

 in
 b

ot
h 

ac
ut

el
y 

ho
sp

ita
liz

ed
 p

at
ie

nt
s 

an
d 

pa
tie

nt
s 

in
 n

ee
d 

of
 l

on
g-

te
rm

 i
ns

tit
ut

io
na

l 
ca

re
. 

Re
po

si
tio

ni
ng

 p
at

ie
nt

s 
is

 a
 

fu
nd

am
en

ta
l a

sp
ec

t 
of

 P
U

 p
re

ve
nt

io
n 

[1
]. 

Pa
tie

nt
s 

at
 ri

sk
 a

re
 g

en
er

al
ly

 re
po

si
tio

ne
d 

w
ith

in
 a

 t
im

e 
in

te
rv

al
 

ra
ng

in
g 

fr
om

 tw
o 

to
 fo

ur
 h

ou
rs

. C
om

pl
ia

nc
e 

to
 th

e 
re

po
si

tio
ni

ng
 p

ro
to

co
ls

, h
ow

ev
er

, i
s g

en
er

al
ly

 su
b-

op
tim

al
, 

ra
ng

in
g 

be
tw

ee
n 

26
%

 a
nd

 6
9%

 [2
 - 

4]
.  

Th
e 

ob
je

ct
iv

e 
of

 t
hi

s 
pi

lo
t 

st
ud

y 
is

 t
o 

in
ve

st
ig

at
e 

if 
co

nt
in

uo
us

 p
os

tu
re

 c
ha

ng
e 

m
on

ito
rin

g 
w

ith
 a

 n
ov

el
, 

co
nt

ac
tle

ss
 s

en
so

r, 
an

d 
no

tif
yi

ng
 c

ar
eg

iv
er

s 
w

he
n 

re
po

si
tio

ni
ng

 a
cc

or
di

ng
 to

 p
ro

to
co

l i
s 

ov
er

du
e,

 in
cr

ea
se

s 
th

e 
co

m
pl

ia
nc

e 
to

 a
 p

re
-e

xi
st

in
g 

re
po

si
tio

ni
ng

 p
ro

to
co

l. 
 

M
e

th
o

d
s:

 A
 si

ng
le

 si
te

, t
w

o 
ph

as
e,

 n
on

-p
ar

al
le

l, 
ob

se
rv

at
io

na
l s

tu
dy

 w
as

 c
on

du
ct

ed
 a

t a
n 

in
te

rn
al

 m
ed

ic
in

e 
un

it 
fr

om
 M

ar
ch

 2
01

8 
to

 N
ov

em
be

r 2
01

8.
 In

 th
e 

ba
se

lin
e 

ph
as

e 
th

e 
se

ns
or

 m
ea

su
re

d 
pa

tie
nt

 p
os

tu
re

 c
ha

ng
es

 
w

hi
le

 s
ta

nd
ar

d 
pr

ac
tic

e 
of

 c
ar

e 
w

as
 p

er
fo

rm
ed

. I
n 

th
e 

eff
ec

t 
m

ea
su

re
m

en
t 

ph
as

e,
 p

os
tu

re
 c

ha
ng

es
 w

er
e 

m
ea

su
re

d 
w

hi
le

 ti
m

e 
si

nc
e 

la
st

 p
os

tu
re

 c
ha

ng
e 

w
as

 v
is

ua
liz

ed
 a

nd
 c

ar
eg

iv
er

s w
er

e 
no

tifi
ed

 w
he

n 
re

po
si

tio
ni

ng
 

w
as

 o
ve

rd
ue

. C
om

pl
ia

nc
e 

ra
te

s t
o 

th
e 

st
an

da
rd

 3
-h

ou
r r

ep
os

iti
on

in
g 

pr
ot

oc
ol

 w
er

e 
ca

lc
ul

at
ed

 fo
r b

ot
h 

ph
as

es
. 

A
 S

tu
de

nt
's 

t-
te

st
 w

as
 p

er
fo

rm
ed

 to
 c

om
pa

re
 b

ot
h 

co
m

pl
ia

nc
e 

ra
te

s. 

R
e

su
lt

s:
 D

at
a 

fr
om

 2
5 

pa
tie

nt
s 

w
as

 c
ol

le
ct

ed
 in

 t
he

 b
as

el
in

e 
m

ea
su

re
m

en
t 

(N
=

37
18

 h
r 

m
ea

su
rin

g 
w

ith
 

pa
tie

nt
 p

re
se

nt
 in

 b
ed

). 
In

 th
e 

eff
ec

t m
ea

su
re

m
en

t, 
da

ta
 fr

om
 8

 p
at

ie
nt

s 
w

as
 c

ol
le

ct
ed

 (N
=6

25
 h

r m
ea

su
rin

g 
w

ith
 p

at
ie

nt
 p

re
se

nt
 in

 b
ed

). 
Co

m
pl

ia
nc

e 
to

 th
e 

re
po

si
tio

ni
ng

 p
ro

to
co

l w
as

 s
ig

ni
fic

an
tly

 d
iff

er
en

t b
et

w
ee

n 
ba

se
lin

e 
(7

3%
) a

nd
 e

ffe
ct

 m
ea

su
re

m
en

t (
90

%
) (

p=
0.

03
46

). 

Co
nc

lu
si

on
s:

 T
hi

s 
st

ud
y 

sh
ow

ed
 a

 p
os

iti
ve

 e
ffe

ct
 in

 in
cr

ea
si

ng
 th

e 
co

m
pl

ia
nc

e 
to

 a
 p

re
-e

xi
st

in
g 

re
po

si
tio

ni
ng

 
pr

ot
oc

ol
 w

he
n 

us
in

g 
a 

co
nt

in
uo

us
 p

os
tu

re
 m

on
ito

rin
g 

de
vi

ce
 th

at
 v

is
ua

liz
es

 ti
m

e 
si

nc
e 

la
st

 p
os

tu
re

 c
ha

ng
e 

an
d 

no
tifi

es
 c

ar
eg

iv
er

s 
w

he
n 

tim
e 

fo
r r

ep
os

iti
on

in
g 

is
 o

ve
rd

ue
. 

R
e

fe
re

n
ce

s:
  

1.
N

at
al

ie
 K

 B
ra

df
or

d.
 “R

ep
os

iti
on

in
g 

fo
r p

re
ss

ur
e 

ul
ce

r p
re

ve
nt

io
n 

in
 a

du
lts

: A
 C

oc
hr

an
e 

re
-v

ie
w

”. 
In

: I
nt

er
na

tio
na

l j
ou

rn
al

 o
f n

ur
si

ng
 

pr
ac

tic
e 

22
.1

 (2
01

6)
, p

p.
 1

08
–1

09
. 

2.
D

eb
ra

 S
al

ib
a 

et
 a

l. 
“A

dh
er

en
ce

 to
 p

re
ss

ur
e 

ul
ce

r p
re

ve
nt

io
n 

gu
id

el
in

es
: I

m
pl

ic
at

io
ns

 fo
r n

ur
si

ng
 h

om
e 

qu
al

ity
”. 

In
: J

ou
rn

al
 o

f t
he

 
Am

er
ic

an
 G

er
ia

tr
ic

s S
oc

ie
ty

 5
1.

1 
(2

00
3)

, p
p.

 5
6–

62
. 

3.
Sh

ay
na

 E
 R

ic
h 

et
 a

l. “
Fr

eq
ue

nt
 m

an
ua

l r
ep

os
iti

on
in

g 
an

d 
in

ci
de

nc
e 

of
 p

re
ss

ur
e 

ul
ce

rs
 a

m
on

g 
be

d-
bo

un
d 

el
de

rly
 h

ip
 fr

ac
tu

re
 p

at
ie

nt
s”.

  
In

: W
ou

nd
 R

ep
ai

r a
nd

 R
eg

en
er

at
io

n 
19

.1
 (2

01
1)

, p
p.

 1
0–

18
. 

4.
Ba

rb
ar

a 
M

 B
at

es
-J

en
se

n 
et

 a
l. “

St
an

da
rd

iz
ed

 q
ua

lit
y-

as
se

ss
m

en
t s

ys
te

m
 to

 ev
al

ua
te

 p
re

ss
ur

e u
lc

er
 ca

re
 in

 th
e n

ur
sin

g 
ho

m
e”

.  I
n:

 Jo
ur

na
l 

of
 th

e 
Am

er
ic

an
 G

er
ia

tr
ic

s S
oc

ie
ty

 5
1.

9 
(2

00
3)

, p
p.

 1
19

4-
12

02
 

P
1

0
  

Va
lid

ity
 a

nd
 r

el
ia

bi
lit

y 
of

 t
he

 N
or

to
n,

 B
ra

de
n 

an
d 

W
at

er
lo

w
 r

isk
 

as
se

ss
m

en
t 

sc
al

es
, in

 p
re

ss
ur

e 
ul

ce
r 

ris
k 

as
se

ss
m

en
t 

am
on

g 
su

rg
ic

al
 p

at
ie

nt
s: 

a 
sy

st
em

at
ic

 r
ev

ie
w

 

A
na

 L
úc

ia
 M

ar
tin

s d
e 

O
liv

ei
ra

1 , T
om

 O
'C

on
no

r1 , 
D

ec
la

n 
Pa

tto
n1 , 

Ag
lé

cia
 M

od
a 

Vi
to

ria
no

1 , 
 

Z
en

a 
M

oo
re

1  

1
RC

SI
 (R

oy
al

 C
ol

le
ge

 o
f S

ur
ge

on
s 

in
 Ir

el
an

d)
, S

ch
oo

l o
f N

ur
si

ng
 a

nd
 M

id
w

ife
ry

, S
ki

n 
W

ou
nd

s 
an

d 
Tr

au
m

a 
(S

W
aT

) R
es

ea
rc

h 
Ce

nt
re

, D
ub

lin
, I

re
la

nd
 

 In
tr

o
d

u
ct

io
n

: 
Pr

es
su

re
 u

lc
er

 in
ci

de
nc

e 
in

 t
he

 s
ur

gi
ca

l s
et

tin
g 

is
 a

s 
hi

gh
 a

s 
54

.8
%

1,
 t

hi
s 

ra
is

es
 q

ue
st

io
ns

 
pe

rt
ai

ni
ng

 to
 th

e 
se

ns
iti

vi
ty

 a
nd

 s
pe

ci
fic

ity
 o

f c
om

m
on

ly
 u

se
d 

ris
k 

as
se

ss
m

en
t s

ca
le

s 
w

ith
in

 th
e 

su
rg

ic
al

 c
ar

e 
se

tt
in

g.
 T

he
 c

ha
lle

ng
e 

w
ith

 ri
sk

 a
ss

es
sm

en
t s

ca
le

s m
ig

ht
 b

e 
re

la
te

d 
to

 th
e 

ris
k 

fa
ct

or
s i

nc
lu

de
d 

in
 th

es
e,

 w
hi

ch
 

do
 n

ot
 a

ct
ua

lly
 re

fle
ct

 s
ur

gi
ca

l r
is

k.
 A

dd
iti

on
al

ly
, u

nd
er

ta
ki

ng
 a

 ri
sk

 a
ss

es
sm

en
t b

ef
or

e 
an

d 
af

te
r s

ur
ge

ry
 m

ay
 

no
t a

cc
ur

at
el

y 
ca

pt
ur

e 
th

e 
ris

k 
ex

pe
rie

nc
ed

 b
y 

th
e 

pa
tie

nt
 d

ur
in

g 
th

e 
pe

rio
pe

ra
tiv

e 
pe

rio
d.

 T
hu

s, 
it 

is
 im

po
rt

an
t 

to
 u

nd
er

st
an

d 
w

he
th

er
 t

he
 m

os
t 

co
m

m
on

 r
is

k 
as

se
ss

m
en

t 
sc

al
es

 u
se

d,
 in

 p
ar

tic
ul

ar
 N

or
to

n,
 B

ra
de

n 
an

d 
W

at
er

lo
w

, m
ea

su
re

 ri
sk

 in
 th

e 
su

rg
ic

al
 p

op
ul

at
io

n 
in

 a
 re

lia
bl

e 
an

d 
va

lid
 w

ay
. 

M
e

th
o

d
s:

 S
ys

te
m

at
ic

 r
ev

ie
w

, f
ol

lo
w

in
g 

th
e 

gu
id

an
ce

 o
f 

PR
IS

M
A

. C
oc

hr
an

e 
W

ou
nd

s 
G

ro
up

 S
pe

ci
al

is
ed

 
Re

gi
st

er
, E

BS
CO

 C
IN

A
H

L,
 M

ED
LI

N
E 

an
d 

W
eb

 o
f S

ci
en

ce
 w

er
e 

se
ar

ch
ed

 b
et

w
ee

n 
M

ay
 a

nd
 A

pr
il 

20
17

. D
at

a 
w

as
 

ex
tr

ac
te

d 
us

in
g 

a 
pr

e-
de

si
gn

ed
 d

at
a 

ex
tr

ac
tio

n 
to

ol
. D

at
a 

an
al

ys
is

 c
on

si
st

ed
 o

f a
 n

ar
ra

tiv
e 

sy
nt

he
si

s a
nd

 q
ua

lit
y 

ap
pr

ai
sa

l o
f t

he
 in

cl
ud

ed
 s

tu
di

es
 w

as
 b

as
ed

 o
n 

th
e 

EB
L 

Cr
iti

ca
l A

pp
ra

is
al

 C
he

ck
lis

t. 

R
e
su

lt
s:

 1
8 

qu
an

tit
at

iv
e 

st
ud

ie
s a

nd
 3

 sy
st

em
at

ic
 re

vi
ew

s w
er

e 
id

en
tifi

ed
, r

ep
or

tin
g 

th
e 

va
lid

ity
 a

nd
 re

lia
bi

lit
y 

of
 th

e 
N

or
to

n,
 B

ra
de

n 
an

d 
W

at
er

lo
w

 s
ca

le
s, 

ei
th

er
 in

di
vi

du
al

ly
, o

r i
n 

co
m

pa
ris

on
 to

 e
ac

h 
ot

he
r. 

Th
e 

st
ud

ie
s 

id
en

tifi
ed

 d
iff

er
en

t s
en

si
tiv

es
, s

pe
ci

fic
iti

es
, p

os
iti

ve
 a

nd
 n

eg
at

iv
e 

pr
ed

ic
tiv

e 
va

lu
es

, t
ha

t v
ar

ie
d 

ac
co

rd
in

g 
to

 
th

e 
cu

t-
off

 s
co

re
, t

yp
e 

of
 c
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e,

 m
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of

 t
he

 s
tu
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 p
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 c
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 p
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 d
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e,

 th
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m
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m
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k 
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s, 
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w
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 m
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d 
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g 
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ic
al

 p
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en
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e 
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al
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e 
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oc
ia
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d 

w
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e 
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en
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f p
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ul
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rg
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n
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u
si

o
n

s:
 R
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k 
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m
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s 
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 c
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p 

id
en
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y 
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th
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nt
 

w
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sk

 fa
ct

or
s 
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r t

he
 d

ev
el

op
m

en
t o

f p
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ur

e 
ul
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rs
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, t
he

 p
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th
or
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of

 ri
sk

 fa
ct

or
s 

id
en

tifi
ed

 in
 th

e 
lit

er
at

ur
e 

an
d 

th
e 
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ck

 o
f 

a 
co

ns
en

su
s 
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hi
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 t

he
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t 

va
lid

 a
nd

 r
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bl

e 
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al
e 
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on

g 
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e 
su

rg
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al
 

po
pu

la
tio

n,
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 d
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lt 
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m

m
en

d 
an

y 
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ec
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c 
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al
e 
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r u
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 in
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 p
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, N
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e 
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 p
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ur

e 
ul

ce
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al
 p

at
ie

nt
s: 

a 
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m
pl
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n 
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rk
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ou
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f C
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1
  

Pr
ev

en
tin

g 
pr

es
su

re
 in

ju
rie

s 
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 h
os

pi
ta

liz
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 c
hi

ld
re

n:
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 p
at

ie
nt

 
sa

fe
ty

 a
nd

 q
ua

lit
y 

im
pr

ov
em

en
t 

pr
oj

ec
t 

Kn
ae

rk
e 

So
eg

aa
rd

 1  

1
O

de
ns

e 
U

ni
ve

rs
ity

 H
os

pi
ta

l, 
D

ep
ar

tm
en

t o
f P

la
st

ic
 a

nd
 R

ec
on

st
ru

ct
iv

e 
Su

rg
er

y,
 O

de
ns

e,
 D

en
m

ar
k 

 In
tr

o
d

u
ct

io
n

: A
 p

at
ie

nt
 sa

fe
ty

 a
nd

 q
ua

lit
y 

im
pr

ov
em

en
t n

ur
se

 a
t C

hi
ld

re
n´

s H
os

pi
ta

l g
ot

 c
on

ce
rn

ed
 a

bo
ut

 
w

ha
t 

sh
e 

sa
w

 a
s 

an
 in

cr
ea

se
 in

 H
os

pi
ta

l A
cq

ui
re

d 
Pr

es
su

re
 In

ju
rie

s 
(H

A
PI

) a
m

on
g 

ch
ild

re
n 

at
 t

he
 h

os
pi

ta
l, 

es
pe

ci
al

ly
 re

la
te

d 
to

 m
ed

ic
al

 d
ev

ic
es

 a
nd
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cu
la

r d
ev

is
es

 in
 p

ar
tic

ul
ar

. T
he

y 
st

ar
te

d 
m

on
ito

rin
g 

th
e 

pr
es

su
re

 
in

ju
rie

s 
in

cl
ud

in
g 

bl
an

ch
ab

le
 e

ry
th

em
a 

an
d 

in
 c

ol
la

bo
ra

tio
n 

w
ith

 t
he

 p
re

ss
ur

e 
ul

ce
r s

pe
ci

al
is

t 
nu

rs
e 

an
d 

a 
qu

al
ity

 c
on

su
lta

nt
 a

t t
he

 h
os

pi
ta

l a
 p

re
ss

ur
e 

in
ju

ry
 p

re
ve

nt
io

n 
eff

or
t w

as
 p

la
nn

ed
. T

he
 in

te
rv

en
tio

n 
st

ar
te

d 
in

 
Se

pt
em
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r 2

01
8 

w
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 th
e 

ai
m

 to
 a

ch
ie

ve
 a

 re
du

ct
io

n 
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 5
0%

 a
nd

 n
o 

pr
es

su
re

 in
ju

rie
s a

t s
ta

ge
 3

 o
r m

or
e 

w
ith

in
 

th
e 

fir
st

 y
ea

r o
f o

ur
 e

ffo
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. 

M
e

th
o

d
s:

 W
e 

co
nt

in
ue

d 
m

on
ito

rin
g 

H
A

PI
´s

 in
cl

ud
in

g 
bl

an
ch

ab
le

 e
ry

th
em

a 
at

 C
hi

ld
re

n´
s H

os
pi

ta
l b

y 
si

m
pl

e 
lis

ts
 a

t e
ve

ry
 d

ep
ar

tm
en

t a
nd

 a
re

 p
re

se
nt

in
g 

th
e 
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ta

 fo
r l

ea
de
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nd
 c
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ia
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. T
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ua

lit
y 

co
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ul
ta

nt
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vi
si

tin
g 

al
l d

ep
ar

tm
en

ts
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s 
an

 ‘o
ut

si
de

 e
ye

s-
co

lle
ag

ue
’ t

o 
di
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s 
pr
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su

re
 in

ju
ry

 p
re

ve
nt

io
n 

in
 d

ai
ly

 c
ar

e 
w

ith
 

cl
in

ic
ia

ns
. T
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 C

hi
ld

re
n´

s 
H

os
pi

ta
l i

s 
re

vi
si

ng
 th

e 
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in
ic

al
 g

ui
de

lin
es

 to
 m

ak
e 

it 
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or
te

r a
nd

 m
or

e 
pr

ec
is

e.
 W

e 
ar

e 
ch

an
gi

ng
 th

e 
w

ay
 w

e 
se

cu
re

 v
as

cu
la

r d
ev

ic
es

 a
nd

 fi
na

lly
: W

e 
ar

e 
es

ta
bl

is
hi

ng
 e

du
ca

tio
n 

an
d 

sy
st

em
at

ic
 

tr
ai

ni
ng

 fo
r c

lin
ic

ia
ns

 in
 p

re
ve

nt
io

n 
an

d 
as

se
ss

m
en

t o
f H

A
PI

´s
 st

ar
tin

g 
w

ith
 th

e 
de

di
ca

te
d 

pr
es

su
re

 u
lc

er
 n

ur
se

s 
an

d 
nu

rs
e 
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si

st
an

ts
 a

t t
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 d
ep

ar
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en
ts

. 

R
e

su
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a 

pe
rio

d 
of

 m
or

e 
th

an
 o

ne
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ea
r t

he
re

 h
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 b
ee

n 
be
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ee

n 
2 

an
d 

16
 p

re
ss

ur
e 

in
ju

ry
´s

 (i
nc

lu
di

ng
 

bl
an

ch
ab

le
 e

ry
th

em
a)

 a
t 

th
e 

Ch
ild

re
n´

s 
H

os
pi

ta
l e

ve
ry

 m
on

th
, m

os
tly

 b
la

nc
ha

bl
e 

er
yt

he
m

a 
bu

t 
al
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 m

or
e 

se
ve

re
 p

re
ss

ur
e 

in
ju

rie
s.

 T
he

 p
at

ie
nt

 s
af

et
y 

an
d 

qu
al

ity
 im

pr
ov

em
en

t p
ro

je
ct

 is
 o

ng
oi

ng
 a

nd
 in

 S
ep

te
m

be
r 

20
19

 w
e 

w
ill

 s
ee

 o
ur

 re
su

lts
 a

ft
er
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ne

 y
ea

r. 

Co
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lu
si
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 T
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 p
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je
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ut
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g 
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s 
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s 
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.  
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ep

te
m
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e 

w
ill

 s
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e 
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ev

ed
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ur
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l f
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fir
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r. 

  

R
e
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n
ce
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M
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ra
y 
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, N
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na
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ur
le
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M
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ic
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 D
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d 

H
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ta
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In
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tr
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 p
.p
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N

at
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re
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U
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N
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AP

), 
Eu
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re
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U
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tm

en
t o
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: c
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in

g 
A,

 N
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M
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 D
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M
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M
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w
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t C
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ra
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U
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ed
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g 
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m
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 p
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 r
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s 

w
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 m
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D
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U
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on
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l o
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m
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2
U
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ity

 o
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r, 
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lty

 o
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e 
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d 

H
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lth
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ch
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r, 
U
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Ki

ng
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o
d

u
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n
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ur

e 
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U

s)
 c
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ev
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op
 if
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n 

in
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vi
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al
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en
ds

 to
o 

lo
ng

 si
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in
g 
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 ly

in
g 
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ne
 p

os
iti
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an
d 

co
m

m
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s w
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 m
ay
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l a
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l h
ea

lth
 c
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tio
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 re

la
tiv

el
y 
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gh
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s p
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va
le
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e 

w
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rt
ed
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s w
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 d
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tia
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te
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m
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th
ou

gh
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m
ite

d 
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se
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ch
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s 

be
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 c
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ed
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n 
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e 

in
di

vi
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al
s 
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at
e.

 T
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s 
st

ud
y 

w
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 d
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ig
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d 
to
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m
in

e 
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e 
fe
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ili
ty
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f u
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ng
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oe
ng

in
ee

rin
g 

te
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no
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gi
es
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tiv
el

y 
m

on
ito

r t
he

 ri
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f P

U
s i

n 
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al

s w
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 d
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en
tia
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M

e
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o
d
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 T

he
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ed
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e 
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in
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 c
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f p
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an
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ou

ng
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du
lts

 (Y
A

, 2
9-
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); 
el

de
rly

 a
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e-
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di
ed

 a
du

lts
 (O

A
, 6

0-
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 y
ea
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nd
 d

em
en

tia
 p

ar
tic

ip
an

ts
 (D

EM
, 7

1-
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 y
ea
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) r

ec
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ite
d 

fr
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lo
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l c
ar

e 
ho

m
e.

 T
w

o 
di

st
in

ct
 a

pp
ro
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s 
w

er
e 
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ed
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 m
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ito

r P
U

s 
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 n
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el
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 c

ol
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n 
of

 b
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m
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ke
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n-

in
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 fr

om
 s
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n 

si
te

s 
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ft
/r

ig
ht

 s
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ru
m

 a
nd

 w
ris

t)
 u

si
ng

 th
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 li
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d 
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so
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en
t s

ur
fa

ce
* 

  a
nd

 a
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im
et

ry
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in

g 
a 

se
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or
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t b
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h 

th
e 

w
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t a
nd
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. T
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nd

 d
ur
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n 
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iv
ity
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im
at
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ng
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e 
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to
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m

ea
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s 

w
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uc

te
d 
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in
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 ly
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g 
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0 
m
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 a

m
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 m
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ki
ng
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R
e
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 m

at
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 th
e 
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D
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 p
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d 
fr
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g 

to
 3
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m
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on
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nt
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 o
f t

he
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m

m
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y 
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ke

r, 
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1,
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er

e 
w

ith
in
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e 
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f 

de
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ct
io

n 
(8
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0 
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l) 
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r t
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e 
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s, 
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 c
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e 
in

te
r-
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an
t v

ar
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lit

y 
w

as
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er

ve
d 
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 e
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h 

su
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p 
(F

ig
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). 
   

 
U

p-
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n 
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m

m
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y 
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e 
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t t
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d 
w

ea
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g 
(1
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f 
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e 
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ce
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m

et
er

 (F
ig
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c)

, p
ar
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ar
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 in
 th

e 
D
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 c
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t (
6/
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. T
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o 

ev
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en
t e
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n 
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in

g 
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g 
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el
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 d
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a 
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h 
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ve
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 c
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D
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up

 r
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d 
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d 
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w
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r 
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in
g 
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e 

m
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t 
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en
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e 
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ig
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). 
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 p

re
ss

ur
e 

ul
ce

rs
3.

 
Co

m
pl

et
e 

re
m

ov
al

 o
f p

re
ss

ur
e 

is
 c

en
tr

al
 to

 th
ei

r p
re

ve
nt

io
n 

an
d 

m
an

ag
em

en
t4

. H
ee

l o
ffl

oa
di

ng
 d
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 d
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l p
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 p
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 p
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 d
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 p
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l p
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 m
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 c
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 d
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 c
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r p
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 d
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 p
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e 

ul
ce

rs
 o

ve
r t

w
o 

ye
ar

s 2
01

7 
an

d 
20

18
. C

os
ts
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r t
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 c
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he
 c
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e 
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 d
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e 
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 c
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 b
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t p
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, D
ea

le
y 

an
d 

Po
sn

et
t, 

20
12

 
2

Th
ei

se
n,

 2
01

2.
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ey

 2
00

9 
4 

EP
U

AP
 2

01
4;

 O
us

ey
 2

00
9 

5 
O
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 p

ro
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 p
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 p
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um
i O
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o 
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ra
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pe
ra

tin
g 
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2
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 D

ep
t. 
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 C
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u
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 p
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k 
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h 
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tio
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 d
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 c
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 p
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 d
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ev
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en
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n 
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 p
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 d
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 p
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 d
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 p

at
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e 
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 b
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w
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at
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d 
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 c
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 c
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tu
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ur
ge

ry
 w

as
 c
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te

d 
fr

om
 th

e 
re

ce
iv

er
 o

pe
ra

tin
g 

ch
ar

ac
te

ris
tic

s 
cu

rv
e.
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at
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e 
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l d
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 d
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 p
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 d
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 b
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 c

or
e 

te
m

pe
ra

tu
re

 a
t t

he
 e

nd
 o

f s
ur

ge
ry

 w
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 c
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 c
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 c
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 d
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ra
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A

PI
 w

as
 lo

w
es

t f
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at
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 t
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 c
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re

 p
re

ss
ur

e 
an

d 
sh

ea
rin

g 
st

re
ss

 
w

as
 a

pp
lie

d.
 Im

m
ob

ili
ty

 (3
2%

), 
Pa

ra
pl

eg
ia

 (4
0.

9%
) p

at
ie

nt
s 

ha
d 

hi
gh

er
 re

cu
rr

en
ce

 ra
te

. T
he

 fr
ee

 fl
ap

 p
at

ie
nt

s 
ha

d 
no

 re
cu

rr
en

ce
 a

nd
 c

ou
ld

 b
e 

di
sc

ha
rg

ed
 e

ar
ly

. P
re

ss
ur

e 
ul

ce
rs

 s
ho

ul
d 

be
 u

nd
er

st
oo

d 
an

d 
m

an
ag

ed
 w

ith
 

m
or

e 
ca

re
. 

R
e

fe
re

n
ce

s:
  

Re
vi

ew
 o

f t
he

 C
ur

re
nt

 M
an

ag
em

en
t o

f P
re

ss
ur

e 
U

lc
er

s. 
Bo

yk
o 

TV
, L

on
ga

ke
r M

T,
 Y

an
g 

G
P.

 A
dv

 W
ou

nd
 C

ar
e.

 2
01

8 
Fe

b 
1;

7(
2)

:5
7-

67
 

Pr
ev

en
tio

n 
an

d 
m

an
ag

em
en

t o
f p

re
ss

ur
e 

ul
ce

rs
. D

in
i V

, B
er

to
ne

 M
, R

om
an

el
li 

M
. D

er
m

at
ol

 T
he

r. 
20

06
 N

ov
-D

ec
;1

9(
6)

:3
56

-6
4 

 
M

an
ag

em
en

t o
f p

re
ss

ur
e 

ul
ce

rs
. W

al
ke

r P
. O

nc
ol

og
y.

 2
00

1 
N

ov
;1

5(
11

):1
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Ri
sk

 fa
ct

or
s 

of
 p

re
ss

ur
e 

in
ju

ry
 d

ev
el

op
m

en
t 

in
 a

n 
ac

ut
e 

ca
re

 
fa

ci
lit

y 
in

 K
or

ea
 

Ky
u-

w
on

 B
ae

k1  

1
Sa

m
su

ng
 M

ed
ic

al
 C

en
te

r, 
N

ur
si

ng
 d

ep
ar

tm
en

t, 
So

eu
l, 

Ko
re

a,
 R

ep
. o

f S
ou

th
 

 In
tr

o
d

u
ct

io
n

: T
o 

id
en

tif
y 

ris
k 

fa
ct

or
s 

in
de

pe
nd

en
tly

 p
re

di
ct

iv
e 

of
 p

re
ss

ur
e 

in
ju

ry
 d

ev
el

op
m

en
t 

in
 a

du
lt 

pa
tie

nt
s i

n 
a 

n 
ac

ut
e 

ca
re

 u
ni

t. 
To

 a
na

ly
ze

 ri
sk

 fa
ct

or
s o

f p
re

ss
ur

e 
in

ju
ty

 p
at

ie
nt

s, 
w

e 
w

ill
 e

xp
an

d 
th

e 
m

ea
ni

ng
fu

l 
hi

gh
 ri

sk
 g

ro
up

 fo
r p

re
ve

nt
io

n.
 

M
e

th
o

d
s:

 w
e 

an
al

yz
ed

 w
ith

 p
re

ss
ur

e 
in

ju
ry

 d
at

a 
th

at
 o

cc
ur

re
d 

be
tw

ee
n 

Ja
nu

ar
y 

1,
 2

01
6,

 a
nd

 N
ov

em
be

r 3
1,

 
20

16
, r

eg
ar

di
ng

 P
re

ss
ur

e 
in

ju
ry

 s
ta

tu
s 

an
d 

ris
k 

fa
ct

or
s 

to
 in

flu
en

ce
 p

re
ss

ur
e 

in
ju

ry
 o

cc
ur

rin
g.

 E
du

ca
te

 to
 n

ur
 

se
s 

ab
ou

t p
re

ss
ur

e 
in

ju
ry

 h
ig

h 
ris

k 
an

d 
pr

ev
en

tiv
e 

ca
re

 fo
r p

re
 p

re
ss

ur
e 

ul
ce

r s
ta

te
. 

R
e
su

lt
s:

 M
os

t o
f t

he
 h

ig
h-

ris
k 

pa
tie

nt
s w

ith
 p

re
ss

ur
e 

in
ju

ry
 w

as
 id

en
tifi

ed
 b

y 
Br

ad
en

-s
ca

le
 sc

 o
rin

g,
 b

ut
 so

m
e 

pa
tie

nt
s w

ith
 h

ig
h 

sc
or

es
 a

ls
o 

de
ve

lo
pe

d 
pr

es
su

re
 in

ju
ry

. I
f f

as
tin

g 
is

 m
or

e 
th

an
 3

 d
ay

s o
r a

l b
um

in
 le

ve
l i

s l
es

s 
th

an
 3

.0
. A

nd
 th

os
e 

w
ith

 e
de

m
a 

w
er

e 
m

an
ag

ed
 a

t h
ig

h 
ris

k.
 N

ur
se

s 
ar

e 
aw

ar
e 

no
t o

nl
y 

hi
gh

ris
k 

pa
tie

nt
s, 

is
 

ba
se

d 
on

 E
PU

A
P 

&
 N

PU
A

 g
ui

de
lin

e,
 b

ut
 a

ls
o 

th
e 

hi
gh

-r
is

k 
pa

tie
nt

s 
of

 g
en

er
al

 w
ar

ds
 s

ui
ta

bl
e 

fo
r 

th
e 

ch
a 

ra
ct

er
is

tic
s. 

It 
re

du
ce

s t
he

 P
re

ss
ur

e 
in

ju
ry

 o
cc

ur
re

nc
e 

by
 m

or
e 

ac
tiv

e 
in

te
rv

en
tio

n 
on

 th
e 

pr
ev

en
tio

n 
of

 P
re

ss
ur

e 
in

ju
ry

 . 
It 

be
ca

m
e 

an
 im

po
rt

an
t f

ac
to

r. 

C
o

n
cl

u
si

o
n

s:
 B

y 
an

al
yz

in
g 

th
e 

ro
ot

 c
au

se
s 

of
 p

re
ss

ur
e 

ul
ce

rs
 o

cc
ur

, w
e 

ex
pa

nd
ed

 h
ig

h-
ris

k 
gr

ou
p 

w
ith

 th
e 

pa
tie

nt
's 

ge
ne

ra
l c

on
di

tio
n.

 In
 g

en
er

al
 w

ar
ds

, i
t i

s  
    

ne
ce

ss
ar

y 
to

 p
re

ve
nt

 p
re

ss
ur

e 
in

ju
ry

 b
y 

en
la

rg
in

g 
th

e 
hi

gh
 

ris
k 

gr
ou

p 
of

 p
re

ss
ur

e 
in

ju
ry

. I
n 

ad
di

tio
n 

to
 th

e 
Br

ad
en

 sc
al

e,
 a

dd
iti

on
al

 ri
sk

 fa
ct

or
s a

ss
oc

ia
te

d 
w

ith
 th

e 
pa

tie
nt

's 
ge

ne
ra

l c
on

di
tio

n 
sh

ou
ld

 b
e 

id
en

tifi
ed

. 

R
e

fe
re

n
ce

s:
  

W
eb

st
er

, J
., 

Co
le

m
an

, K
., 

M
ud

ge
, A

., 
M

ar
qu

ar
t, 

L.
, G

ar
dn

er
, G

., 
& 

St
an

ki
ew

ic
z,

 M
. (

20
10

). 
Pr

es
su

re
 u

lc
er

s: 
eff

ec
tiv

en
es

s o
f r

is
k-

as
se

ss
m

en
t 

to
ol

s. 
A 

ra
nd

om
is

ed
 co

nt
ro

lle
d 

tr
ia

l (
th

e 
U

LC
ER

 tr
ia

l).
 B

M
J Q

ua
l S

af
 2

01
1;

 2
0 

(4
): 

29
7–

30
6.
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6
  

A
da

pt
at

io
n 

of
 t

he
 e

vi
de

nc
e 

ba
se

d 
nu

rs
in

g 
pr

ac
tic

e 
gu

id
el

in
e:

 
pr

ev
en

tio
n 

an
d 

m
an

ag
em

en
t 

of
 m

oi
st

ur
e 

as
so

ci
at

ed
 s

ki
n 

da
m

ag
e  

Ky
u-

w
on

 B
ae

k1  

1
Sa

m
su

ng
 M

ed
ic

al
 C

en
te

r, 
Se

ou
l, 

Ko
re

a,
 R

ep
. o

f S
ou

th
 

 In
tr

o
d

u
ct

io
n

: T
hi

s 
st

ud
y 

w
as

 d
on

e 
to

 d
ev

el
op

 a
n 

ev
id

en
ce

-b
as

ed
 n

ur
si

ng
 c

lin
ic

al
 p

ra
ct

ic
e 

gu
id

el
in

e 
fo

r 
M

oi
st

ur
e 

as
so

ci
at

ed
 s

ki
n 

da
m

ag
e 

(M
A

SD
) p

re
ve

nt
io

n 
an

d 
m

an
ag

em
en

t i
n 

Ko
re

a.
   

M
e

th
o

d
s:

 T
he

 g
ui

de
lin

e 
ad

ap
ta

tio
n 

pr
oc

es
s w

as
 u

se
d 

an
d 

co
nd

uc
te

d 
ac

co
rd

in
g 

to
 th

e 
gu

id
el

in
e 

ad
ap

ta
tio

n 
m

an
ua

l d
ev

el
op

ed
 b

y 
th

e 
Ko

re
an

 h
os

pi
ta

l n
ur

se
s 

as
so

ci
at

io
n.

 It
 c

on
si

st
s 

of
 th

re
e 

m
ai

n 
ph

as
es

 a
nd

 9
 m

od
ul

es
 

in
cl

ud
in

g 
a 

to
ta

l o
f 2

4 
st

ep
s. 

R
e

su
lt

s:
 T

he
 a

da
pt

ed
 M

A
SD

 c
lin

ic
al

 p
ra

ct
ic

e 
gu

id
el

in
e 

w
as

 c
on

si
st

ed
 o

f 
4 

se
ct

io
ns

, 8
 d

om
ai

ns
 a

nd
 2

8 
re

co
m

m
en

da
tio

ns
. T

he
 n

um
be

rs
 o

f r
ec

om
m

en
da

tio
ns

 in
 e

ac
h 

se
ct

io
n 

w
as

: 7
 o

n 
M

A
SD

 a
ss

es
sm

en
t, 

14
 o

n 
M

A
SD

 p
re

ve
nt

io
n 

an
d 

m
an

ag
em

en
t, 

4 
on

 e
du

ca
tio

n,
 a

nd
 3

 o
n 

or
ga

ni
za

tio
na

l p
ol

ic
y.

 T
he

re
 w

er
e 

3.
6%

 o
f t

he
 

re
co

m
m

en
da

tio
ns

 m
ar

ke
d 

as
 A

 g
ra

de
, 2

8.
6%

 o
f B

 g
ra

de
, a

nd
 6

7.
8%

 o
f C

 g
ra

de
. 

C
o

n
cl

u
si

o
n

s:
 T

hi
s 

M
A

SD
 c

lin
ic

al
 p

ra
ct

ic
e 

gu
id

el
in

es
 is

 fi
rs

t d
ev

el
op

ed
 in

 K
or

ea
. T

he
 d

ev
el

op
ed

 g
ui

de
lin

e 
w

ill
 c

on
tr

ib
ut

e 
to

 s
ta

nd
ar

di
ze

d 
an

d 
co

ns
is

te
nt

 M
A

SD
 p

re
ve

nt
io

n 
an

d 
m

an
ag

em
en

t. 
Th

e 
gu

id
el

in
es

 c
an

 b
e 

re
co

m
m

en
de

d 
fo

r 
di

ss
em

in
at

io
n 

an
d 

ut
ili

za
tio

n 
by

 n
ur

se
s 

na
tio

nw
id

e 
to

 i
m

pr
ov

e 
th

e 
qu

al
ity

 o
f 

M
A

SD
 

pr
ev

en
tio

n 
an

d 
m

an
ag

em
en

t. 
Re

gu
la

r r
ev

is
io

n 
is

 re
co

m
m

en
de

d.
 

R
e

fe
re

n
ce

s:
  

Br
iti

sh
 C

ol
um

bi
a 

Pr
ov

in
ci

al
 N

ur
si

ng
 S

ki
n 

& 
W

ou
nd

 C
om

m
itt

ee
 (2

01
7)

. G
ui

de
lin

e:
 A

ss
es

sm
en

t, 
Pr

ev
en

tio
n 

an
d 

Tr
ea

tm
en

t o
f M

oi
st

ur
e-

As
so

ci
at

ed
 S

ki
n 

D
am

ag
e 

(M
AS

D
) i

n 
Ad

ul
ts

 &
 C

hi
ld

re
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In
ve

st
ig

at
in

g 
th

e 
di

ss
em

in
at

io
n 

of
 m

ic
ro

bi
ot

a 
be

tw
ee

n 
pr

es
su

re
 

ul
ce

r 
an

d 
be

d 
en

vi
ro

nm
en

t  
M

ao
 K

un
im

its
u1 , 

G
oj

iro
 N

ak
ag

am
i1,

2 , T
ak

eo
 M

in
em

at
su

2 ,3 , 
Ay

a 
Ki

ta
m

ur
a1 , 

H
iro

m
i S

an
ad

a1,
2  

1
D

ep
ar

tm
en

t o
f G

er
on

to
lo

gi
ca

l N
ur

si
ng

/W
ou

nd
 C

ar
e 

M
an

ag
em

en
t, 

Th
e 

U
ni

ve
rs

ity
 o

f T
ok

yo
, J

ap
an

 
2

G
lo

ba
l N

ur
si

ng
 R

es
ea

rc
h 

Ce
nt

er
, T

he
 U

ni
ve

rs
ity

 o
f T

ok
yo

, J
ap

an
 

3
D

ep
ar

tm
en

t o
f S

ki
nc

ar
e 

Sc
ie

nc
e,

 T
he

 U
ni

ve
rs

ity
 o

f T
ok

yo
, J

ap
an

 
 In

tr
o

d
u

ct
io

n
: 

Pr
es

su
re

 u
lc

er
 in

fe
ct

io
n 

is
 a

n 
ex

tr
em

el
y 

se
rio

us
 c

om
pl

ic
at

io
n 

w
hi

ch
 c

an
 b

e 
lif

e-
th

re
at

en
in

g.
 

To
 p

re
ve

nt
 p

re
ss

ur
e 

ul
ce

r i
nf

ec
tio

n,
 c

lin
ic

ia
ns

 n
ee

d 
to

 e
lim

in
at

e 
th

e 
so

ur
ce

 o
f b

ac
te

ria
l b

io
bu

rd
en

. W
e 

fo
cu

se
d 

on
 th

e 
be

d 
en

vi
ro

nm
en

t, 
es

pe
ci

al
ly

 s
he

et
s 

as
 th

e 
ho

tb
ed

 fo
r b

ac
te

ria
 b

ec
au

se
 m

an
y 

pa
tie

nt
s 

w
ith

 p
re

ss
ur

e 
ul

ce
rs

 a
re

 im
m

ob
ile

 a
nd

 sp
en

d 
al

l o
f t

he
ir 

tim
e 

in
 b

ed
. T

he
 p

ur
po

se
 o

f t
hi

s s
tu

dy
 w

as
 to

 e
xp

lo
re

 w
he

th
er

 th
er

e 
is

 d
is

se
m

in
at

io
n 

of
 m

ic
ro

bi
ot

a 
be

tw
ee

n 
w

ou
nd

 a
nd

 b
ed

 e
nv

iro
nm

en
t a

s t
he

 fi
rs

t s
te

p 
to

w
ar

d 
th

e 
de

ve
lo

pm
en

t 
of

 a
 n

ew
 p

re
ve

nt
iv

e 
ca

re
 fo

r w
ou

nd
 in

fe
ct

io
n.

 

M
e

th
o

d
s:

 A
 c

ro
ss

-s
ec

tio
na

l 
st

ud
y 

w
as

 c
on

du
ct

ed
 a

t 
a 

lo
ng

-t
er

m
 c

ar
e 

ho
sp

ita
l 

be
tw

ee
n 

O
ct

ob
er

 a
nd

 
N

ov
em

be
r o

f 2
01

8.
 T

he
 p

ar
tic

ip
an

ts
 w

er
e 

ho
sp

ita
liz

ed
 p

at
ie

nt
s a

ge
d 

≥6
5 

ye
ar

s w
ith

 p
re

ss
ur

e 
ul

ce
rs

. M
ic

ro
bi

ot
a 

sa
m

pl
es

 w
er

e 
ob

ta
in

ed
 f

ro
m

 t
hr

ee
 r

eg
io

ns
: w

ou
nd

s,
 s

ki
n,

 a
nd

 s
he

et
s 

ne
ar

 t
he

 b
ut

to
ck

 a
re

a 
as

 t
he

 b
ed

 
en

vi
ro

nm
en

t s
am

pl
e.

 M
ic

ro
bi

ot
as

 w
er

e 
de

te
rm

in
ed

 b
y 

16
S 

rib
os

om
al

 R
N

A
 g

en
e 

se
qu

en
ci

ng
. S

eq
ue

nc
es

 w
er

e 
cl

us
te

re
d 

in
to

 o
pe

ra
tio

na
l t

ax
on

om
ic

 u
ni

ts
 (O

TU
s)

 a
t 

10
0%

 s
eq

ue
nc

e 
si

m
ila

rit
y.

 T
hi

s 
m

et
ho

d 
ca

n 
tr

ac
k 

th
e 

ba
ct

er
ia

 a
t t

he
 st

ra
in

 le
ve

l a
t a

 lo
w

 c
os

t c
om

pa
re

d 
to

 w
ho

le
 g

en
om

e 
se

qu
en

ce
 a

na
ly

si
s. 

Co
m

m
on

 O
TU

s a
m

on
g 

th
e 

w
ou

nd
, s

ki
n,

 a
nd

 b
ed

 e
nv

iro
nm

en
t s

am
pl

e 
w

ith
in

 e
ve

ry
 in

di
vi

du
al

 w
er

e 
in

ve
st

ig
at

ed
. S

tu
dy

 u
lc

er
s 

w
er

e 
di

vi
de

d 
in

to
 fo

ur
 g

ro
up

s 
ac

co
rd

in
g 

to
 th

e 
w

ou
nd

 lo
ca

tio
n 

sa
cr

um
, g

re
at

er
 tr

oc
ha

nt
er

, l
eg

/f
oo

t, 
an

d 
ot

he
rs

. 
Th

e 
nu

m
be

r 
of

 O
TU

s 
w

er
e 

co
m

pa
re

d 
am

on
g 

ea
ch

 g
ro

up
. T

he
 s

tu
dy

 p
ro

to
co

l w
as

 a
pp

ro
ve

d 
by

 t
he

 e
th

ic
s 

co
m

m
itt

ee
. 

R
e

su
lt

s:
 T

w
en

ty
-t

w
o 

pr
es

su
re

 u
lc

er
s 

w
er

e 
an

al
yz

ed
 in

 th
is

 s
tu

dy
. T

he
 s

ac
ru

m
 re

gi
on

 (9
 w

ou
nd

s, 
40

.9
%

) w
as

 
th

e 
m

os
t 

co
m

m
on

 lo
ca

tio
n,

 fo
llo

w
ed

 b
y 

th
e 

gr
ea

te
r 

tr
oc

ha
nt

er
 (3

 w
ou

nd
s,

 1
3.

6%
). 

 T
he

 n
um

be
r 

of
 O

TU
s 

id
en

tifi
ed

 fr
om

 a
ll 

of
 th

e 
m

ic
ro

bi
ot

a 
sa

m
pl

es
 w

er
e 

1,
38

5,
00

8.
 Tw

en
ty

-o
ne

 w
ou

nd
s (

95
.5

%
) h

ad
 c

om
m

on
 O

TU
s 

am
on

g 
w

ou
nd

, s
ki

n,
 a

nd
 b

ed
 e

nv
iro

nm
en

t s
am

pl
es

. T
he

 m
ed

ia
n 

nu
m

be
r o

f c
om

m
on

 O
TU

s 
w

as
 9

8 
(IQ

R:
 3

0-
24

9)
. T

he
 m

ed
ia

n 
nu

m
be

r o
f c

om
m

on
 O

TU
s 

of
 u

lc
er

s 
lo

ca
te

d 
in

 th
e 

sa
cr

um
, g

re
at

er
 tr

oc
ha

nt
er

, l
eg

/f
oo

t, 
an

d 
ot

he
rs

 re
gi

on
s 

w
er

e 
13

7,
 4

8,
 2

, a
nd

 1
35

, r
es

pe
ct

iv
el

y.
 T

he
re

 w
as

 n
o 

si
gn

ifi
ca

nt
 d

iff
er

en
ce

 in
 t

he
 n

um
be

r o
f 

co
m

m
on

 O
TU

s 
be

tw
ee

n 
ea

ch
 g

ro
up

. 

C
o

n
cl

u
si

o
n

s:
 T

hi
s 

st
ud

y 
su

gg
es

te
d 

th
at

 t
he

re
 is

 b
ac

te
ria

l d
is

se
m

in
at

io
n 

ac
ro

ss
 t

he
 b

ed
 e

nv
iro

nm
en

t 
of

 
pa

tie
nt

s 
w

ith
 p

re
ss

ur
e 

ul
ce

rs
 re

ga
rd

le
ss

 o
f w

ou
nd

 lo
ca

tio
n.

 T
he

 b
ed

 e
nv

iro
nm

en
t m

ig
ht

 b
e 

im
po

rt
an

t a
s 

a 
ta

rg
et

 fo
r 

in
fe

ct
io

n 
co

nt
ro

l. 
Fu

rt
he

r 
st

ud
y 

w
ill

 b
e 

ne
ed

ed
 t

o 
in

ve
st

ig
at

e 
th

e 
im

pa
ct

 m
ic

ro
bi

ot
a 

in
 t

he
 b

ed
 

en
vi

ro
nm

en
t h

av
e 

on
 p

re
ss

ur
e 

ul
ce

r i
nf

ec
tio

n.
 

P
2

8
 

M
ed

ic
al

 d
ev

ic
e 

re
la

te
d 

pr
es

su
re

 in
ju

rie
s 

to
 c

hi
ld

re
n 

in
 t

he
 

in
te

ns
iv

e 
ca

re
 u

ni
t  

H
ye

 Je
on

g 
Ju

ng
1 , 

Eu
nj

in
  H

an
1 , 

H
yu

n 
Su

k 
Pa

rk
1 , 

Ah
 Yo

un
g 

Ki
m

1  

1
Se

ve
ra

nc
e 

ho
sp

ita
l Y

on
se

i u
ni

ve
rs

ity
, D

iv
is

io
n 

of
 N

ur
si

ng
, S

eo
ul

, K
or

ea
, R

ep
. o

f S
ou

th
 

 In
tr

o
d

u
ct

io
n

: 
M

ed
ic

al
 d

ev
ic

es
 t

ha
t 

ar
e 

at
ta

ch
ed

 t
o 

ch
ild

re
n 

pu
t 

pr
es

su
re

 o
n 

th
ei

r 
sk

in
 o

r 
m

uc
ou

s 
m

em
br

an
es

, a
nd

 th
e 

de
vi

ce
s 

ca
n 

le
ad

 to
 in

ju
rie

s. 
Th

is
 p

ilo
t s

tu
dy

 w
as

 c
on

du
ct

ed
 to

 in
ve

st
ig

at
e 

th
e 

in
ci

de
nc

e 
an

d 
ch

ar
ac

te
ris

tic
s 

an
d 

fa
ct

or
s 

as
so

ci
at

ed
 w

ith
 t

he
 d

ev
el

op
m

en
t 

of
 m

ed
ic

al
 d

ev
ic

e 
re

la
te

d 
pr

es
su

re
 

in
ju

ry
(M

D
RP

I) 
in

 p
ed

ia
tr

ic
 in

te
ns

iv
e 

ca
re

 u
ni

t(
PI

CU
). 

 

M
e

th
o

d
s:

 F
or

 th
is

 p
ilo

t s
tu

dy
, w

e 
an

al
yz

ed
 c

on
su

lta
tio

ns
 to

 th
e 

W
O

CN
 fo

r p
re

ss
ur

e 
in

ju
ry

 m
an

ag
em

en
t f

ro
m

 
th

e 
pe

di
at

ric
 in

te
ns

iv
e 

ca
re

 u
ni

t 
be

tw
ee

n 
Ja

nu
ar

y 
1 

an
d 

D
ec

em
be

r 3
1,

 2
01

8.
 D

at
a 

re
la

te
d 

to
 p

at
ie

nt
 w

er
e 

co
lle

ct
ed

 t
hr

ou
gh

 t
he

 e
le

ct
ro

ni
c 

m
ed

ic
al

 re
co

rd
. P

re
ss

ur
e 

in
ju

rie
s 

w
er

e 
st

ag
ed

 a
cc

or
di

ng
 to

 t
he

 A
m

er
ic

an
 

N
at

io
na

l P
re

ss
ur

e 
U

lc
er

 A
dv

is
or

y 
Pa

ne
l C

on
se

ns
us

 D
ev

el
op

m
en

t C
on

fe
re

nc
e 

re
co

m
m

en
da

tio
ns

. 

R
e

su
lt

s:
 O

f 
th

e 
co

ns
ul

ta
tio

ns
 f

ro
m

 p
ed

ia
tr

ic
s 

de
pa

rt
m

en
t, 

fo
rt

y-
se

ve
n 

pe
di

at
ric

 p
at

ie
nt

s 
de

ve
lo

pe
d 

75
 

ho
sp

ita
l-a

cq
ui

re
d 

pr
es

su
re

 in
ju

re
s. 

A
m

on
g 

th
es

e,
 4

7(
62

%
) c

as
es

 w
er

e 
ca

us
ed

 b
y 

M
D

RP
I i

n 
26

 (6
8%

) p
at

ie
nt

s. 
Th

e 
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s o
f M

D
RP

I w
er

e 
bo

y 
58

%
(1

5)
, m

ea
n 

ag
e 

3 
ye

ar
s a

nd
 a

ge
 ra

ng
e 

fr
om

 1
 m

on
th

 
to

 1
6y

ea
rs

. M
ed

ic
al

 d
ev

ic
es

 th
at

 c
au

se
d 

pr
es

su
re

 in
ju

rie
s o

n 
re

sp
on

de
nt

s w
er

e 
el

ec
tr

oe
nc

ep
ha

lo
gr

ap
hy

(3
0%

), 
Le

vi
n 

tu
be

(6
%

), 
or

th
ot

ic
s(

6%
), 

A
-li

ne
(4

%
) a

nd
 e

tc
.(8

%
). 

15
 (3

2%
) w

er
e 

St
ag

e 
I, 

15
 (3

2%
) w

er
e 

St
ag

e 
II,

 8
 (1

7%
) 

w
er

e 
su

sp
ec

te
d 

de
ep

 ti
ss

ue
 p

re
ss

ur
e 

in
ju

ry
, a

nd
 9

(1
9%

) w
er

e 
un

st
ag

ea
bl

e.
 O

f t
he

 4
7 

M
D

RP
I, 

41
(8

7%
) i

nv
ol

ve
d 

th
e 

he
ad

. 

C
o

n
cl

u
si

o
n

s:
 P

IC
U

 p
at

ie
nt

s a
t r

is
k 

in
cl

ud
e 

th
os

e 
su

pp
or

te
d 

on
 m

ed
ic

al
 d

ev
ic

e.
 T

hi
s s

tu
dy

 p
ro

vi
de

s d
at

a 
fo

r 
th

e 
ge

ne
ra

l P
IC

U
 p

op
ul

at
io

n 
fr

om
 w

hi
ch

 p
ed

ia
tr

ic
 in

te
rv

en
tio

na
l s

tu
di

es
 c

an
 b

e 
de

si
gn

ed
 t

o 
re

du
ce

 t
he

 
in

ci
de

nc
e 

of
 p

re
ss

ur
e 

ul
ce

rs
 in

 th
is

 v
ul

ne
ra

bl
e 

pa
tie

nt
 p

op
ul

at
io

n.
 F

ur
th

er
 re

se
ar

ch
 is

 re
co

m
m

en
de

d 
to

 im
pr

ov
e 

th
e 

po
w

er
 o

f r
el

at
ed

 re
se

ar
ch

 a
nd

 d
ev

el
op

m
en

t 
in

 ri
sk

 a
ss

es
sm

en
t 

of
 p

re
ss

ur
e 

in
ju

rie
s 

ca
us

ed
 b

y 
m

ed
ic

al
 

de
vi

ce
s 

in
 c

hi
ld

re
n.

 

R
e

fe
re

n
ce

s:
  

1.
 

M
ur

ra
y J

S,
 N

oo
na

n 
C,

 Q
ui

gl
ey

 S
, C

ur
le

y M
A.

 M
ed

ic
al

 d
ev

ic
e-

re
la

te
d 

ho
sp

ita
l-a

cq
ui

re
d 

pr
es

su
re

 u
lc

er
s i

n 
ch

ild
re

n:
 a

n 
in

te
gr

at
iv

e 
re

vi
ew

. 
J P

ed
ia

tr
 N

ur
s. 

20
13

 N
ov

-D
ec

;2
8(

6)
:5

85
-9

5.
  

2.
 

Ja
ck

so
n 

D
, S

ar
ki

 A
M

, B
et

te
rid

ge
 R

, B
ro

ok
e 

J. 
M

ed
ic

al
 d

ev
ic

e-
re

la
te

d 
pr

es
su

re
 u

lc
er

s: 
A 

sy
st

em
at

ic
 re

vi
ew

 a
nd

 m
et

a-
an

al
ys

is.
 In

t J
 N

ur
s 

St
ud

. 2
01

9 
Ap

r;9
2:

10
9-

12
0.

 
  



EP
U

A
P 

20
19

88

P
2
9
  

Te
ac

hi
ng

 o
f p

re
ss

ur
e 

in
ju

ry
 p

re
ve

nt
io

n 
us

in
g 

a 
vi

rt
ua

l l
ea

rn
in

g 
en

vi
ro

nm
en

t 
fo

r 
sp

in
al

 c
or

d 
in

ju
rie

s 
pa

tie
nt

s 
an

d 
ca

re
gi

ve
r  

Pa
ul

a 
N

og
ue

ir
a1 , 

Le
sle

y 
M

iri
an

 d
e 

Pa
ul

a 
Sa

nt
os

1 , 
Si

m
on

e 
de

 G
od

oy
 C

os
ta

2 , 
 

Is
ab

el
 A

m
él

ia
 C

os
ta

 M
en

de
s2 , W

en
dy

 C
ha

bo
ye

r3  

1
Sc

ho
ol

 o
f N

ur
si

ng
, U

ni
ve

rs
ity

 o
f S

ão
 P

au
lo

, M
ed

ic
al

-S
ur

gi
ca

l N
ur

si
ng

 D
ep

ar
tm

en
t, 

Sã
o 

Pa
ul

o,
 B

ra
zi

l 
2

U
ni

ve
rs

ity
 o

f S
ão

 P
au

lo
 a

t R
ib

ei
rã

o 
Pr

et
o 

Co
lle

ge
 o

f N
ur

si
ng

, R
ib

ei
rã

o 
Pr

et
o,

 B
ra

zi
l

 
3

M
en

zi
es

 H
ea

lth
 In

st
itu

te
 Q

ue
en

sl
an

d 
at

 G
riffi

th
 U

ni
ve

rs
ity

, G
ol

d 
Co

as
t, 

Au
st

ra
lia

 

 In
tr

o
d

u
ct

io
n

: I
n 

20
13

, a
 v

irt
ua

l l
ea

rn
in

g 
en

vi
ro

nm
en

t (
VL

E)
 w

as
 d

ev
el

op
ed

, b
as

ed
 o

n 
in

te
rn

et
 a

cc
es

s, 
ab

ou
t 

pr
ev

en
tio

n 
of

 p
re

ss
ur

e 
in

ju
ry

 (P
I) 

fo
r 

th
e 

ed
uc

at
io

n 
of

 in
di

vi
du

al
s 

w
ith

 s
pi

na
l c

or
d 

in
ju

rie
s 

(S
CI

) a
nd

 t
he

ir 
ca

re
gi

ve
rs

1.
 To

 u
pd

at
e 

th
e 

VL
E 

co
nt

en
t, 

th
is

 s
tu

dy
 w

as
 p

ro
po

se
d 

w
ith

 th
e 

fo
llo

w
in

g 
ob

je
ct

iv
es

: T
o 

re
vi

ew
 a

nd
 

ad
ap

t t
he

 V
LE

 "P
re

ss
ur

e 
ul

ce
r p

re
ve

nt
io

n"
 c

on
te

nt
 a

cc
or

di
ng

 to
 th

e 
ne

w
 g

ui
de

lin
es

 fr
om

 N
PU

A
P 

20
16

2,
3 

an
d 

to
 fo

rm
at

 a
nd

 p
ub

lis
h 

up
da

te
d 

co
nt

en
t o

n 
PI

 p
re

ve
nt

io
n 

in
 V

LE
. 

M
e
th

o
d

s:
 T

hi
s i

s a
n 

ap
pl

ie
d 

m
et

ho
do

lo
gi

ca
l t

ec
hn

ol
og

ic
al

 p
ro

du
ct

io
n 

re
se

ar
ch

, d
es

cr
ip

tiv
e 

an
d 

ex
pl

or
at

or
y.

 
Th

e 
tw

o 
ph

as
es

 w
er

e 
us

ed
: P

ha
se

 1
 - 

Re
vi

ew
 a

nd
 d

es
cr

ip
tio

n 
of

 th
e 

ne
w

 te
rm

in
ol

og
y 

an
d 

cl
as

si
fic

at
io

n 
of

 P
I 

ac
co

rd
in

g 
to

 N
PU

A
P, 

20
16

2,
3 

an
d 

to
 g

ui
de

lin
es

 fo
r P

I p
re

ve
nt

io
n4

. P
ha

se
 2

- F
or

m
at

tin
g 

an
d 

pu
bl

is
hi

ng
 u

pd
at

ed
 

co
nt

en
t i

n 
VL

E.
 

R
e

su
lt

s:
 P

ha
se

 1
: U

pd
at

e 
ac

co
rd

in
g 

to
 G

ui
de

lin
es

. A
cc

or
di

ng
 to

 t
he

 p
ub

lic
at

io
n 

of
 t

he
 N

PU
A

P 
20

16
, t

he
 

no
m

en
cl

at
ur

e 
“P

re
ss

ur
e 

ul
ce

r”
 w

as
 re

pl
ac

ed
 b

y 
PI

 a
nd

 th
e 

st
ag

es
 w

er
e 

cl
as

si
fie

d 
on

ly
 w

ith
 a

ra
bi

c 
nu

m
er

al
s. 

Tw
o 

ne
w

 c
at

eg
or

ie
s 

w
er

e 
ad

de
d:

 M
ed

ic
al

 D
ev

ic
e 

Re
la

te
d 

PI
 a

nd
 M

uc
os

al
 M

em
br

an
e 

PI
. P

ha
se

 2
: F

or
m

at
tin

g 
an

d 
pu

bl
is

hi
ng

 u
pd

at
ed

 c
on

te
nt

. A
ll 

up
da

te
d 

co
nt

en
t w

as
 e

va
lu

at
ed

 a
nd

 a
pp

ro
pr

ia
te

 la
ng

ua
ge

 a
nd

 im
ag

e 
re

so
ur

ce
s 

w
er

e 
us

ed
 fo

r a
 b

et
te

r u
nd

er
st

an
di

ng
 o

f t
he

 ta
rg

et
 p

op
ul

at
io

n.
 A

ft
er

 th
at

, t
he

 u
pd

at
e 

co
nt

en
t w

as
 

fo
rm

at
te

d 
an

d 
pu

bl
is

he
d 

in
 V

LE
. 

C
o

n
cl

u
si

o
n

s:
 T

he
 V

LE
 u

pd
at

e 
co

nt
en

t h
as

 b
ec

om
e 

ne
ce

ss
ar

y 
to

 te
ac

h 
in

di
vi

du
al

s 
w

ith
 S

CI
 a

nd
 c

ar
eg

iv
er

s 
on

 P
I p

re
ve

nt
io

n,
 p

ro
vi

di
ng

 q
ua

lit
y 

kn
ow

le
dg

e 
an

d 
au

to
no

m
y 

of
 c

ar
e.

 

R
e

fe
re

n
ce

s:
  

1.
 

N
og

ue
ira

, P
.C

., 
G

od
oy

, S
., 

M
en

de
s, 

I.A
.C

. C
ur

so
 O

nl
in

e 
so

br
e 

Pr
ev

en
çã

o 
de

 Ú
lc

er
a 

po
r 

Pr
es

sã
o 

"O
 u

so
 d

o 
am

bi
en

te
 v

irt
ua

l d
e 

ap
re

nd
iz

ag
em

 n
a 

ed
uc

aç
ão

 d
o 

cu
id

ad
or

 d
e 

in
di

ví
du

os
 co

m
 le

sã
o 

m
ed

ul
ar

". R
eg

ist
ro

 d
e 

Pr
op

rie
da

de
. P

ro
to

co
lo

 n
º B

R 
51

 2
01

4 
00

06
76

-
0.

 2
01

4.
  

2.
 

N
AT

IO
N

AL
 

PR
ES

SU
RE

 
U

LC
ER

 
AD

VI
SO

RY
 

PA
N

EL
 

(N
PU

AP
). 

N
PU

AP
 

Pr
es

su
re

 
In

ju
ry

 
St

ag
es

. 
20

16
. 

Av
ai

la
bl

e 
fr

om
: 

<h
tt

p:
//

w
w

w
.n

pu
ap

.o
rg

/r
es

ou
rc

es
/e

du
ca

tio
na

l-a
nd

-c
lin

ic
al

-r
es

ou
rc

es
/n

pu
ap

-p
re

ss
ur

e-
in

ju
ry

-s
ta

ge
s/

>.
  

3.
 

Ca
lir

i, 
M

.H
.L

.; 
Sa

nt
os

, V
.L

.C
.G

.; 
M

an
de

lb
au

m
, M

.H
.; 

Co
st

a,
 I.

G
. C

la
ss

ifi
ca

çã
o 

de
 le

sõ
es

 p
or

 p
re

ss
ão

 –
 c

on
se

ns
o 

N
PU

AP
 2

01
6-

 a
da

pt
ad

a 
cu

ltu
ra

lm
en

te
 p

ar
a 

o 
br

as
il.

 D
is

po
ní

ve
l e

m
: h

tt
p:

//
so

be
st

.o
rg

.b
r/

te
xt

od
/3

5.
 

4.
 

N
at

io
na

l P
re

ss
ur

e 
U

lc
er

 A
dv

is
or

y 
Pa

ne
l (

N
PU

AP
); 

Eu
ro

pe
an

 P
re

ss
ur

e 
U

lc
er

 A
dv

is
or

y 
Pa

ne
l (

EP
U

AP
); 

Pa
n 

Pa
ci

fic
 P

re
ss

ur
e 

In
ju

ry
 A

lli
an

ce
 

(P
PP

IA
). 

Pr
ev

en
tio

n 
an

d 
Tr

ea
tm

en
t o

f P
re

ss
ur

e 
U

lc
er

s: 
Cl

in
ic

al
 P

ra
ct

ic
e 

G
ui

de
lin

e;
 H

ae
sl

er
, E

., 
Ed

.; 
Ca

m
br

id
ge

 M
ed

ia
: P

er
th

, A
us

tr
al

ia
, 

20
14

. 

P
3

0
  

In
ve

st
ig

at
io

n 
of

 t
he

 b
ut

to
ck

 s
of

t 
tis

su
e 

st
iff

ne
ss

 a
t 

th
e 

isc
hi

al
 

tu
be

ro
sit

y 
in

 h
ea

lth
y 

vo
lu

nt
ee

rs
 u

sin
g 

an
 u

ltr
as

ou
nd

 
in

st
ru

m
en

te
d 

ch
ai

r 
se

t-
up

 
M

oh
am

m
ad

 Ja
va

d 
 S

ad
eg

hi
ni

a1 , 
Au

ré
lie

n 
M

ac
ro

n1 , 
Jo

ha
n 

Co
m

be
1 , 

Bo
nn

et
 X

av
ie

r1 , 
Pi

lle
t H

él
èn

e1 , 
 

Pi
er

re
-Y

ve
s R

oh
an

1  

1
In

st
itu

t d
e 

Bi
om

éc
an

iq
ue

 H
um

ai
ne

 G
eo

rg
es

 C
ha

rp
ak

 \ 
Ar

ts
 e

t M
ét

ie
rs

 P
ar

isT
ec

h 
, P

ar
is,

 F
ra

nc
e 

 In
tr

o
d

u
ct

io
n

: 
In

 th
e 

fie
ld

 o
f P

re
ss

ur
e 

U
lc

er
 P

re
ve

nt
io

n 
(P

U
), 

se
ve

ra
l F

in
ite

 E
le

m
en

t m
od

el
s 

of
 th

e 
bu

tt
oc

k 
ha

ve
 b

ee
n 

pr
op

os
ed

 b
as

ed
 o

n 
th

e 
ra

tio
na

le
 th

at
 e

st
im

at
in

g 
th

e 
in

te
rn

al
 m

ec
ha

ni
ca

l c
on

di
tio

ns
 w

ith
in

 lo
ad

ed
 

so
ft

 t
is

su
es

 h
as

 t
he

 p
ot

en
tia

l o
f 

im
pr

ov
in

g 
th

e 
m

an
ag

em
en

t 
an

d 
pr

ev
en

tio
n 

of
 P

U
. T

he
se

 s
tu

di
es

 h
av

e 
co

ns
id

er
ab

ly
 a

dv
an

ce
d 

th
e 

an
al

ys
is

 a
nd

 u
nd

er
st

an
di

ng
 o

f t
he

 p
ot

en
tia

l i
nt

er
na

l r
is

ks
 o

f t
he

 se
at

ed
 in

di
vi

du
al

. 
Ye

t, 
se

ve
ra

l b
ar

rie
rs

 e
xi

st
 to

 th
e 

cl
in

ic
al

 tr
an

sl
at

io
n 

of
 th

es
e 

to
ol

s. 
A

m
on

gs
t t

he
se

, m
os

t o
f t

he
 s

tu
di

es
 in

 th
e 

lit
er

at
ur

e 
us

ed
 d

at
a 

ob
ta

in
ed

 f
ro

m
 a

ni
m

al
 e

xp
er

im
en

ts
, c

ad
av

er
 s

pe
ci

m
en

s 
ev

en
 t

ho
ug

h 
it 

is
 h

as
 b

ee
n 

es
ta

bl
is

he
d 

th
at

 u
nc

er
ta

in
ty

 o
f m

at
er

ia
l p

ro
pe

rt
ie

s h
as

 a
 si

gn
ifi

ca
nt

 im
pa

ct
 o

n 
lo

ca
liz

ed
 so

ft
 ti

ss
ue

 st
ra

in
s. 

Th
is

 
is

 h
ig

hl
y 

ch
al

le
ng

in
g 

bo
tt

le
ne

ck
 fo

r t
he

 w
ho

le
 c

om
m

un
ity

 to
da

y.
 

M
e

th
o

d
s:

 In
 th

is
 c

on
tr

ib
ut

io
n,

 a
 c

us
to

m
-m

ad
e 

ch
ai

r e
qu

ip
pe

d 
(fi

gu
re

 1
) w

ith
 a

 6
-c

om
po

ne
nt

 fo
rc

e-
to

rq
ue

 
se

ns
or

* 
an

d 
ul

tr
as

ou
nd

 p
ro

be
**

 w
as

 c
us

to
m

-m
ad

e 
fo

r i
nv

es
tig

at
in

g 
in

te
r-

in
di

vi
du

al
 v

ar
ia

bi
lit

y 
of

 s
of

t-
tis

su
e 

st
iff

ne
ss

 a
t t

he
 is

ch
ia

l t
ub

er
os

ity
. F

or
ce

‐d
is

pl
ac

em
en

t d
at

a 
w

er
e 

co
lle

ct
ed

 in
 4

 h
ea

lth
y 

vo
lu

nt
ee

rs
 (3

 m
en

 a
nd

 
1 

w
om

an
) i

n 
bo

th
 t

he
 fr

on
ta

l a
nd

 t
he

 s
ag

itt
al

 p
la

ne
s.

 A
ss

um
in

g 
th

e 
in

de
nt

at
io

n 
of

 a
n 

in
fin

ite
 e

la
st

ic
 la

ye
r 

bo
nd

ed
 to

 a
 ri

gi
d 

bo
un

da
ry

 a
s a

 m
od

el
 o

f t
he

 e
xp

er
im

en
t, 

th
e 

eff
ec

tiv
e 

Yo
un

g’
s m

od
ul

us
 o

f t
he

 su
bc

ut
an

eo
us

 
tis

su
e 

w
as

 c
om

pu
te

d 
us

in
g 

an
 a

na
ly

tic
al

 s
ol

ut
io

n.
 

R
e

su
lt

s:
 E

xp
er

im
en

ta
l c

ur
ve

s 
of

 th
e 

fo
rc

e-
di

sp
la

ce
m

en
t r

es
po

ns
e 

in
 b

ot
h 

fr
on

ta
l a

nd
 s

ag
itt

al
 p

la
ne

s 
du

rin
g 

un
lo

ad
in

g 
ar

e 
pr

ov
id

ed
 in

 fi
gu

re
 2

. T
he

 a
ve

ra
ge

 ra
tio

 o
f t

he
 in

iti
al

 (m
ax

im
um

) l
oa

d 
m

ea
su

re
d 

by
 th

e 
se

ns
or

 
an

d 
th

e 
to

ta
l w

ei
gh

t o
f t

he
 in

di
vi

du
al

 w
as

 7
3%

 (8
4%

, 6
6%

, 7
5%

, a
nd

 6
9%

 re
sp

ec
tiv

el
y)

. T
he

 e
ffe

ct
iv

e 
Yo

un
g’

s 
m

od
ul

us
 o

f t
he

 su
bc

ut
an

eo
us

 ti
ss

ue
 w

as
 o

n 
av

er
ag

e 
17

0 
kP

a 
(2

08
 k

Pa
, 1

39
 k

Pa
, 2

07
 k

Pa
, 1

28
 k

Pa
 re

sp
ec

tiv
el

y)
. 

C
o

n
cl

u
si

o
n

s:
 P

re
lim

in
ar

y 
re

su
lts

 d
em

on
st

ra
te

 t
he

 p
ro

of
-o

f-
co

nc
ep

t 
fo

r 
in

ve
st

ig
at

in
g 

in
te

r-
in

di
vi

du
al

 
va

ria
bi

lit
y 

of
 s

of
t-

tis
su

e 
st

iff
ne

ss
 a

t t
he

 is
ch

ia
l t

ub
er

os
ity

 in
 s

tr
ai

n 
do

m
ai

ns
 c

om
pa

tib
le

 w
ith

 D
TI

 p
re

ve
nt

io
n.

 
Th

e 
re

su
lts

 a
ls

o 
hi

gh
lig

ht
 th

e 
hi

gh
 in

di
vi

du
al

 v
ar

ia
bi

lit
y 

st
re

ss
in

g 
on

 th
e 

ne
ed

 fo
r i

nd
iv

id
ua

liz
in

g 
th

e 
m

ec
ha

ni
ca

l 
pr

op
er

tie
s. 

O
ne

 m
ai

n 
ch

al
le

ng
e 

co
ns

is
ts

 in
 th

e 
re

lia
bl

e 
an

d 
eff

ec
tiv

e 
de

te
ct

io
n 

of
 th

e 
is

ch
iu

m
 in

 th
e 

U
S 

im
ag

es
. 

Th
e 

fe
as

ib
ili

ty
 o

f u
si

ng
 th

is
 p

ro
to

co
l f

or
 a

ss
es

si
ng

 in
te

r-
in

di
vi

du
al

 v
ar

ia
bi

lit
y 

of
 s

of
t-

tis
su

e 
st

iff
ne

ss
 in

 th
e 

SC
I 

po
pu

la
tio

n 
w

ill
 a

ls
o 

be
 e

xp
lo

re
d.

 
*m

od
el

: S
H

10
0D

10
02

A2
, r

es
ol

ut
io

n:
 0

.1
 N

, S
en

si
x,

 P
oi

tie
rs

, F
ra

nc
e 

**
SL

15
-4

 A
ix

pl
or

er
, S

up
er

So
ni

c 
Im

ag
in

e 
 

 F
ig

ur
e 

1:
 C

us
to

m
-m

ad
e 

ch
ai

r e
qu

ip
pe

d 
w

ith
 a

 6
-c

om
po

ne
nt

 fo
rc

e-
to

rq
ue

 se
ns

or
 a

nd
 u

ltr
as

ou
nd

 p
ro

be
  

Fi
gu

re
 2

: F
or

ce
 d

is
pl

ac
em

en
t r

es
po

ns
e 

ob
ta

in
ed

 in
 4

 h
ea

lth
y 

vo
lu

nt
ee

rs
 in

 b
ot

h 
th

e 
fro

nt
al

 a
nd

 th
e 

sa
gi

tt
al

 p
la

ne
s

POSTER PRESENTATIONS



EP
U

A
P 

20
19

89

POSTER PRESENTATIONS
 P

3
1

 

Ro
ut

in
e 

as
se

ss
m

en
t 

of
 c

hr
on

ic
 w

ou
nd

s 
w

ith
 a

 h
an

dh
el

d 
im

ag
in

g 
de

vi
ce

 c
an

 e
ffi

ci
en

tly
 in

co
rp

or
at

e 
w

ou
nd

 a
re

a 
an

d 
ba

ct
er

ia
l 

flu
or

es
ce

nc
e 

in
fo

rm
at

io
n 

at
 t

he
 p

oi
nt

-o
f-c

ar
e:

 a
 5

0-
pa

tie
nt

 
cl

in
ic

al
 t

ria
l  

Li
is 

Te
en

e1 , 
La

ur
a 

Jo
ne

s1 , 
St

ep
ha

ni
e 

Fe
do

ro
v1 , 

M
on

iq
ue

 Y
. R

en
ni

e1 , 
Ki

m
 Ta

pa
ng

2 , 
Ro

n 
Li

nd
en

2  

1
M

ol
ec

uL
ig

ht
, T

or
on

to
, C

an
ad

a 
2

Ju
dy

 D
an

 R
es

ea
rc

h 
an

d 
Tr

ea
tm

en
t C

en
tr

e,
 To

ro
nt

o,
 C

an
ad

a 
 In

tr
o

d
u

ct
io

n
: R

ea
l-t

im
e 

kn
ow

le
dg

e 
of

 a
 w

ou
nd

’s 
si

ze
 a

nd
 b

ac
te

ria
l s

ta
tu

s d
ur

in
g 

ro
ut

in
e 

w
ou

nd
 a

ss
es

sm
en

t 
co

ul
d 

fa
ci

lit
at

e 
m

or
e 

ra
pi

d 
tr

ea
tm

en
t d

ec
is

io
n 

m
ak

in
g.

 A
 h

an
dh

el
d 

im
ag

in
g 

de
vi

ce
* w

ith
 w

ou
nd

 m
ea

su
re

m
en

t 
an

d 
ba

ct
er

ia
l fl

uo
re

sc
en

ce
 (F

L)
 d

et
ec

tio
n 

ca
pa

bi
lit

ie
s1

 w
as

 e
va

lu
at

ed
 a

s p
ar

t o
f a

 c
lin

ic
al

 tr
ia

l (
#N

C
T0

37
54

42
6)

. 

M
e

th
o

d
s:

 5
0 

w
ou

nd
s 

(3
6 

D
FU

s/
4 

VL
U

s/
3 

ar
te

ria
l 

ul
ce

rs
/7

 o
th

er
 t

yp
es

) 
w

er
e 

im
ag

ed
. 

Tw
o 

w
ou

nd
 

m
ea

su
re

m
en

t s
tic

ke
rs

 w
er

e 
pl

ac
ed

 a
ro

un
d 

th
e 

w
ou

nd
 fo

r c
al

ib
ra

tio
n 

an
d 

a 
st

an
da

rd
 p

ho
to

 w
as

 ta
ke

n,
 fr

om
 

w
hi

ch
 t

he
 d

ev
ic

e 
m

ea
su

re
m

en
t 

so
ft

w
ar

e 
re

co
rd

ed
 w

ou
nd

 a
re

a 
(c

m
2)

 a
s 

w
el

l a
s 

th
e 

m
ax

im
um

 le
ng

th
 a

nd
 

w
id

th
 o

f t
he

 w
ou

nd
. S

tic
ke

rs
 w

er
e 

re
m

ov
ed

, t
he

 ro
om

 w
as

 m
ad

e 
da

rk
, a

nd
 th

e 
de

vi
ce

’s 
sa

fe
 v

io
le

t l
ig

ht
 w

as
 

us
ed

 to
 il

lu
m

in
at

e 
th

e 
w

ou
nd

 fo
r fl

uo
re

sc
en

ce
 im

ag
in

g.
 W

ou
nd

s e
xh

ib
iti

ng
 re

d/
pi

nk
/b

lu
sh

 o
r c

ya
n 

flu
or

es
ce

nc
e 

w
er

e 
co

ns
id

er
ed

 b
ac

te
ria

l fl
uo

re
sc

en
ce

 p
os

iti
ve

1 
an

d 
sw

ab
 c

ul
tu

re
s 

w
er

e 
ob

ta
in

ed
 fo

r v
al

id
at

io
n.

 

R
e

su
lt

s:
 C

ap
tu

rin
g 

im
ag

es
 re

qu
ire

d 
ap

pr
ox

im
at

el
y 

on
e 

m
in

ut
e 

of
 t

im
e.

 4
8/

50
 w

ou
nd

s 
(9

6%
) w

er
e 

ea
si

ly
 

m
ea

su
re

d 
us

in
g 

th
e 

de
vi

ce
 so

ft
w

ar
e.

 T
he

 re
m

ai
ni

ng
 tw

o 
w

ou
nd

s f
ai

le
d 

to
 m

ea
su

re
 d

ue
 to

 in
ap

pr
op

ria
te

 st
ic

ke
r 

pl
ac

em
en

t, 
pr

ev
en

tin
g 

st
ic

ke
r d

et
ec

tio
n.

 T
he

 a
ve

ra
ge

 w
ou

nd
 a

re
a,

 b
as

ed
 o

n 
w

ou
nd

 c
irc

um
fe

re
nc

e,
 w

as
 5

.1
 

cm
2 

(r
an

ge
: 0

.3
 –

 4
3.

4 
cm

2)
. I

n 
co

nt
ra

st
, c

om
pu

tin
g 

w
ou

nd
 a

re
a 

ba
se

d 
on

 c
on

ve
nt

io
na

l m
ax

im
um

 le
ng

th
 a

nd
 

w
id

th
 c

al
cu

la
tio

ns
 re

su
lte

d 
in

 a
 7

0%
 o

ve
re

st
im

at
io

n 
co

m
pa

re
d 

to
 c

irc
um

fe
re

nc
e-

ba
se

d 
m

ea
su

re
m

en
ts

. 3
6/

50
 

w
ou

nd
 im

ag
es

 (7
2%

) w
er

e 
po

si
tiv

e 
fo

r r
ed

/p
in

k/
bl

us
h 

or
 c

ya
n 

flu
or

es
ce

nc
e.

 C
ul

tu
re

s 
co

nfi
rm

ed
 th

at
 re

d 
an

d 
cy

an
 o

n 
flu

or
es

ce
nc

e 
im

ag
es

 w
as

 a
ss

oc
ia

te
d 

w
ith

 m
od

er
at

e-
to

-h
ea

vy
 b

ac
te

ria
l l

oa
ds

. P
re

do
m

in
an

t s
pe

ci
es

 
in

cl
ud

ed
 S

ta
ph

yl
oc

oc
cu

s 
au

re
us

 a
nd

 P
se

ud
om

on
as

 a
er

ug
in

os
a.

  

 Fi
gu

re
 1

. D
ia

be
tic

 fo
ot

 u
lc

er
, w

ith
 w

ou
nd

 a
re

a 
m

ea
su

re
d 

as
 4

.7
3 

cm
2,

 e
xh

ib
iti

ng
 c

ya
n 

flu
or

es
ce

nc
e 

(a
rr

ow
) c

on
fir

m
ed

 a
s h

ea
vy

 g
ro

w
th

 o
f 

P.
 a

er
ug

in
os

a.
   

Co
nc

lu
si

on
s:

 T
he

 h
an

dh
el

d 
w

ou
nd

 im
ag

in
g 

de
vi

ce
 im

m
ed

ia
te

ly
 d

oc
um

en
te

d 
w

ou
nd

 a
re

a,
 le

ng
th

, w
id

th
, a

nd
 

th
e 

pr
es

en
ce

 a
nd

 lo
ca

tio
n(

s)
 o

f b
ac

te
ria

l fl
uo

re
sc

en
ce

 a
cr

os
s 

di
ve

rs
e 

w
ou

nd
 t

yp
es

. M
ic

ro
bi

ol
og

ic
al

 c
ul

tu
re

s 
co

nfi
rm

ed
 b

ac
te

ria
l s

ta
tu

s 
ap

pr
ox

im
at

el
y 

3 
da

ys
 la

te
r. 

Re
su

lts
 s

ug
ge

st
 e

as
y 

in
co

rp
or

at
io

n 
of

 th
is

 te
ch

no
lo

gy
 

in
to

 ro
ut

in
e 

w
ou

nd
 a

ss
es

sm
en

ts
, p

ro
vi

di
ng

 re
al

-t
im

e 
w

ou
nd

 si
ze

 a
nd

 b
ac

te
ria

l i
nf

or
m

at
io

n 
fo

r d
oc

um
en

ta
tio

n 
th

at
 c

ou
ld

 a
ss

is
t c

lin
ic

ia
ns

 d
ur

in
g 

ro
ut

in
e 

w
ou

nd
 c

ar
e.

  

R
e

fe
re

n
ce

s:
  

1R
en

ni
e 

M
Y,

 J 
W

ou
nd

 C
ar

e 
(2

01
7)

 
*M

ol
ec

uL
ig

ht
 i:

X

P
3

2
  

Le
vi

ne
 t

ec
hn

iq
ue

 is
 in

ad
eq

ua
te

 fo
r 

ba
ct

er
ia

l r
ec

ov
er

y 
in

 t
he

 
sa

m
pl

in
g 

of
 w

ou
nd

s 
M

on
iq

ue
 Y

. R
en

ni
e1 , 

Li
is 

Te
en

e1 , 
La

ur
a 

Jo
ne

s1 , 
St

ep
ha

ni
e 

Fe
do

ro
v1 , 

Ki
m

 Ta
pa

ng
2 , 

Ro
n 

Li
nd

en
2  

1
M

ol
ec

uL
ig

ht
, T

or
on

to
, C

an
ad

a 
2

Ju
dy

 D
an

 R
es

ea
rc

h 
& 

Tr
ea

tm
en

t C
en

tr
e,

 To
ro

nt
o,

 C
an

ad
a 

 In
tr

o
d

u
ct

io
n

: L
ev

in
e 

te
ch

ni
qu

e 
is

 t
he

 c
ur

re
nt

 g
ol

d 
st

an
da

rd
 fo

r 
sw

ab
-b

as
ed

 w
ou

nd
 s

am
pl

in
g1

. P
un

ch
 

bi
op

si
es

 m
or

e 
ac

cu
ra

te
ly

 sa
m

pl
e 

su
bs

ur
fa

ce
 ti

ss
ue

s, 
bu

t m
an

y 
cl

in
ic

ia
ns

 p
re

fe
r L

ev
in

e 
to

 a
lle

vi
at

e 
co

nc
er

ns
 o

f 
in

va
si

ve
ne

ss
, d

el
ay

in
g 

he
al

in
g 

or
 c

au
si

ng
 p

ai
n2

. A
lte

rn
at

iv
el

y,
 s

ub
su

rf
ac

e 
tis

su
es

 c
an

 b
e 

as
se

ss
ed

 in
 a

 le
ss

 
in

va
si

ve
 m

an
ne

r v
ia

 c
ur

et
ta

ge
 s

am
pl

in
g1

,3
, w

hi
ch

 s
cr

ap
es

 re
gi

on
s 

of
 in

te
re

st
 d

ur
in

g 
cu

re
tt

ag
e 

de
br

id
em

en
t. 

Fl
uo

re
sc

en
ce

 im
ag

in
g*

 h
as

 b
ee

n 
sh

ow
n 

to
 id

en
tif

y 
at

 t
he

 p
oi

nt
-o

f-
ca

re
 r

eg
io

ns
 w

ith
 m

od
er

at
e-

to
-h

ea
vy

 
ba

ct
er

ia
l l

oa
ds

; t
he

se
 re

gi
on

s u
ni

qu
el

y 
ap

pe
ar

 re
d 

or
 c

ya
n 

on
 th

e 
im

ag
es

 a
nd

 c
an

 b
e 

us
ed

 to
 ta

rg
et

 sa
m

pl
in

g3
. 

Th
is

 s
tu

dy
 c

om
pa

re
d 

m
ic

ro
bi

al
 r

ec
ov

er
y 

be
tw

ee
n 

Le
vi

ne
 t

ec
hn

iq
ue

 a
nd

 fl
uo

re
sc

en
ce

-g
ui

de
d 

cu
re

tt
ag

e 
sa

m
pl

in
g.

  

M
e

th
o

d
s:

 F
ift

ee
n 

w
ou

nd
s w

er
e 

im
ag

ed
 in

 re
al

-t
im

e 
fo

r b
ac

te
ria

l fl
uo

re
sc

en
ce

 a
s p

ar
t o

f a
 si

ng
le

-s
ite

 c
lin

ic
al

 
tr

ia
l (

#N
C

T0
37

54
42

6)
 a

nd
 s

am
pl

ed
 in

 th
e 

w
ou

nd
 c

en
tr

e 
w

ith
 L

ev
in

e 
te

ch
ni

qu
e.

 C
lin

ic
ia

ns
 d

ee
m

ed
 c

ur
et

ta
ge

 
sa

m
pl

in
g 

ap
pr

op
ria

te
 in

 1
1/

15
 w

ou
nd

s;
 c

ur
et

ta
ge

 s
am

pl
in

g 
w

as
 t

ar
ge

te
d 

to
 re

gi
on

s 
po

si
tiv

e 
fo

r 
ba

ct
er

ia
l 

flu
or

es
ce

nc
e 

on
 im

ag
es

 (i
f p

re
se

nt
) d

ur
in

g 
ro

ut
in

e 
de

br
id

em
en

t. 
Th

e 
re

m
ai

ni
ng

 4
 w

ou
nd

s w
er

e 
no

t d
eb

rid
ed

 
(e

.g
. f

re
sh

 su
rg

ic
al

 si
te

s, 
al

m
os

t h
ea

le
d 

w
ou

nd
s)

. T
he

 2
6 

sa
m

pl
es

 c
ol

le
ct

ed
 w

er
e 

an
al

yz
ed

 v
ia

 se
m

i-q
ua

nt
ita

tiv
e 

cu
ltu

re
s. 

R
e

su
lt

s:
 C

ur
et

ta
ge

 s
am

pl
es

 w
er

e 
ta

rg
et

ed
 t

o 
re

gi
on

s 
po

si
tiv

e 
fo

r 
ba

ct
er

ia
l fl

uo
re

sc
en

ce
 (r

ed
 o

r 
cy

an
 o

n 
im

ag
es

) i
n 

8/
11

 w
ou

nd
s. 

O
f t

ho
se

 e
ig

ht
 w

ou
nd

s, 
cu

re
tt

ag
e 

cu
ltu

re
s 

re
ve

al
ed

 h
ig

he
r b

ac
te

ria
l l

oa
ds

 (r
el

at
iv

e 
to

 L
ev

in
e 

cu
ltu

re
s)

 in
 6

/8
 (7

5%
) a

nd
 h

ig
he

r n
um

be
rs

 o
f b

ac
te

ria
l s

pe
ci

es
 in

 5
/8

 (6
3%

). 
Th

re
e 

w
ou

nd
s 

w
hi

ch
 

Le
vi

ne
 te

ch
ni

qu
e 

de
em

ed
 ‘l

ig
ht

 g
ro

w
th

’ c
am

e 
ba

ck
 a

s ‘
he

av
y 

gr
ow

th
’ o

n 
cu

re
tt

ag
e-

cu
ltu

re
s 

an
d 

on
e 

w
ou

nd
 

ne
ga

tiv
e 

on
 L

ev
in

e 
cu

ltu
re

s h
ad

 ‘m
od

er
at

e 
gr

ow
th

’ fr
om

 fl
uo

re
sc

en
ce

-t
ar

ge
te

d 
cu

re
tt

ag
e.

 In
 th

e 
th

re
e 

w
ou

nd
s 

ne
ga

tiv
e 

fo
r b

ac
te

ria
l fl

uo
re

sc
en

ce
 a

ll 
cu

ltu
re

s 
co

nfi
rm

ed
, a

t m
os

t, 
on

ly
 li

gh
t b

ac
te

ria
l g

ro
w

th
.  

 

C
o

n
cl

u
si

o
n

s:
 T

he
se

 d
at

a 
su

gg
es

t 
th

at
 L

ev
in

e 
sw

ab
s 

ro
ut

in
el

y 
un

de
re

st
im

at
e 

w
ou

nd
 b

ac
te

ria
l l

oa
ds

 a
nd

 
un

de
r-

re
po

rt
 b

ac
te

ria
l s

pe
ci

es
 p

re
se

nt
, c

au
si

ng
 th

e 
cu

ltu
re

 d
at

a 
to

 b
e 

un
re

lia
bl

e.
 B

ac
te

ria
l fl

uo
re

sc
en

ce
 im

ag
in

g 
en

ab
le

d 
ta

rg
et

ed
 sa

m
pl

in
g 

to
 re

gi
on

s h
ig

hl
y 

su
sp

ec
t f

or
 b

ac
te

ria
l p

re
se

nc
e3

 w
hi

le
 c

ur
et

ta
ge

 sa
m

pl
in

g 
of

 th
es

e 
re

gi
on

s 
fa

ci
lit

at
ed

 a
 s

ur
fa

ce
 a

nd
 s

ub
su

rf
ac

e 
sa

m
pl

e,
 re

ve
al

in
g 

hi
gh

er
 b

ac
te

ria
l l

oa
ds

 w
ith

ou
t 

ca
us

in
g 

an
y 

ad
di

tio
na

l p
ai

n 
or

 d
am

ag
e 

to
 th

e 
w

ou
nd

.  

R
e

fe
re

n
ce

s:
  

1.
Sm

ith
 B

r J
 C

om
m

un
ity

 N
ur

s (
20

14
). 

2.
Pa

nu
nc

ia
lm

an
 W

ou
nd

 R
ep

ai
r R

eg
en

  (
20

10
). 

3.
Re

nn
ie

 J 
W

ou
nd

 C
ar

e 
 (2

01
7)

. 
*M

ol
ec

uL
ig

ht
 i:

X 



EP
U

A
P 

20
19

90

P
3
3
  

D
er

m
is 

m
ic

ro
-g

ra
fti

ng
 in

 t
he

 m
an

ag
em

en
t 

of
 c

hr
on

ic
 w

ou
nd

s 
M

ar
in

o 
Ci

lib
er

ti1 , 
Cr

isi
tin

a 
D

'E
sp

os
ito

1  

1
Re

te
 A

zi
en

da
le

 d
i R

ip
ar

az
io

ne
 T

is
su

ta
le

, G
ra

gn
an

o,
 It

al
y 

 In
tr

o
d

u
ct

io
n

: 
N

or
m

al
 w

ou
nd

 h
ea

lin
g 

us
ua

lly
 t

ak
es

 3
 t

o 
14

 d
ay

s 
to

 c
om

pl
et

e 
an

d 
ha

s 
th

re
e 

ph
as

es
, 

in
fla

m
m

at
io

n,
 p

ro
lif

er
at

io
n,

 a
nd

 re
m

od
el

in
g 

w
ith

 w
ou

nd
 c

on
tr

ac
tio

n.
 S

ev
er

al
 fa

ct
or

s c
an

 d
el

ay
 w

ou
nd

 h
ea

lin
g,

 
su

ch
 a

s c
hr

on
ic

 d
is

ea
se

, v
as

cu
la

r i
ns

uffi
ci

en
cy

, d
ia

be
te

s, 
ad

va
nc

ed
 a

ge
, l

oc
al

 fa
ct

or
s s

uc
h 

as
 p

re
ss

ur
e,

 in
fe

ct
io

n 
or

 e
de

m
a,

 a
nd

 m
an

y 
ot

he
r. 

Ch
ro

ni
c 

w
ou

nd
s 

re
pr

es
en

t a
 m

aj
or

 h
ea

lth
 c

ar
e 

bu
rd

en
 w

ith
 a

n 
ex

pe
ct

ed
 g

lo
ba

l 
w

ou
nd

 c
ar

e 
ex

pe
nd

itu
re

s 
am

ou
nt

 to
 $

13
 to

 $
15

 b
ill

io
n 

an
nu

al
ly

. T
he

 m
ic

ro
gr

af
tin

g 
te

ch
no

lo
gy

 is
 a

 c
lin

ic
al

 
ap

pr
oa

ch
 to

 o
bt

ai
n 

au
to

lo
go

us
 m

ic
ro

gr
af

ts
 re

ad
y 

to
 u

se
 a

nd
 a

bl
e 

to
 p

ro
m

ot
e 

de
rm

a 
an

d 
bo

ne
 re

ge
ne

ra
tio

n,
 

as
 a

lre
ad

y 
re

po
rt

ed
 in

 p
re

vi
ou

s 
st

ud
ie

s. 

M
e
th

o
d

s:
 A

ut
ol

og
ou

s m
ic

ro
gr

af
ts

 w
er

e 
ob

ta
in

ed
 b

y 
sk

in
 b

io
ps

y 
pu

nc
h 

th
at

 w
er

e 
m

ec
ha

ni
ca

lly
 d

is
ag

gr
eg

at
e 

us
in

g 
Ri

ge
ne

ra
co

ns
 m

ed
ic

al
 d

ev
ic

e.
 T

hi
s 

de
vi

ce
 a

llo
w

s 
to

 o
bt

ai
n 

m
ic

ro
gr

af
t, 

co
nt

ai
ni

ng
 h

ig
h 

vi
ab

le
 c

el
ls

 n
ot

 
bi

gg
er

 th
an

 8
0 

μm
, r

ea
dy

 to
 u

se
 a

lo
ne

 o
r i

n 
co

m
bi

na
tio

n 
w

ith
 c

om
m

on
 s

ca
ffo

ld
s 

su
ch

 a
s 

co
lla

ge
n 

sp
on

ge
 

R
e

su
lt

s:
 w

e 
re

po
rt

ed
 c

lin
ic

al
 e

vi
de

nc
es

 o
n 

th
e 

us
e 

of
 d

er
m

is
 a

ut
ol

og
ou

s 
m

ic
ro

gr
af

ts
 in

 t
he

 t
re

at
m

en
t 

of
 

ul
ce

rs
 in

 a
 to

ta
l o

f 5
0 

pa
tie

nt
s b

el
on

gi
ng

 to
 d

iff
er

en
t c

lin
ic

al
 re

co
rd

s i
n 

w
hi

ch
 h

as
 b

ee
n 

re
po

rt
ed

 a
 m

ea
n 

he
al

in
g 

af
te

r 8
 w

ee
ks

 fr
om

 m
ic

ro
gr

af
ts

 a
pp

lic
at

io
n.

 A
dd

iti
on

al
ly

, a
ll 

pa
tie

nt
s 

tr
ea

te
d 

w
ith

 m
ic

ro
gr

af
ts

 re
fe

rr
ed

 p
ai

n 
re

du
ct

io
n 

af
te

r f
ew

 h
ou

rs
 fr

om
 m

ic
ro

gr
af

ts
 a

pp
lic

at
io

n 
an

d 
in

 g
en

er
al

 a
n 

im
pr

ov
em

en
t o

f t
he

 q
ua

lit
y 

of
 li

fe
 

an
d 

re
co

ve
ry

 o
f d

ai
ly

 a
ct

iv
iti

es
. 

C
o

n
cl

u
si

o
n

s:
 T

he
 s

im
pl

ic
ity

 o
f t

he
 a

pp
ro

ac
h,

 it
s 

m
in

im
al

 in
va

si
ve

 n
at

ur
e 

an
d 

th
e 

go
od

 q
ua

lit
y 

of
 h

ea
le

d 
w

ou
nd

s m
ak

es
 th

e 
m

ic
ro

gr
af

t t
ec

hn
ol

og
y 

an
 u

se
fu

l t
oo

l f
or

 th
e 

m
an

ag
em

en
t o

f c
om

pl
ex

 o
r c

hr
on

ic
 w

ou
nd

s. 

R
e

fe
re

n
ce

s:
  

Ev
al

ua
tio

n 
of

 th
e 

Fi
ne

-P
ar

tic
le

 S
ki

n 
Au

to
gr

af
t T

ec
hn

iq
ue

 A
rt

ic
le

 i
n 

Ar
ch

iv
es

 o
f S

ur
ge

ry
 7

7(
6)

:8
70

 • 
D

ec
em

be
r 1

95
8 

w
ith

 1
 R

ea
ds

 D
O

I: 
10

.1
00

1/
ar

ch
su

rg
.1

95
8.

01
29

00
50

04
00

08
 

A 
N

ew
 M

ed
ic

al
 D

ev
ic

e 
Ri

ge
ne

ra
co

ns
 A

llo
w

s t
o 

O
bt

ai
n 

Vi
ab

le
 M

ic
ro

-G
ra

ft
s F

ro
m

 M
ec

ha
ni

ca
l D

is
ag

gr
eg

at
io

n 
of

 H
um

an
 T

is
su

es
 J

ou
rn

al
 o

f 
Ce

llu
la

r P
hy

sio
lo

gy
 2

30
(1

0)
 • 

Fe
br

ua
ry

 2
01

5 
 

D
O

I: 
10

.1
00

2/
jc

p.
24

97
3 

•

P
3

4
  

D
er

m
al

 r
eg

en
er

at
io

n 
te

m
pl

at
e 

in
 r

eg
en

er
at

iv
e 

su
rg

er
y: 

ou
r 

ex
pe

rie
nc

e 
in

 R
A

RT
 c

en
te

r A
SL

N
A

PO
LI

3S
U

D
 

M
ar

in
o 

Ci
lib

er
ti1 , 

Cr
isi

tin
a 

D
'E

sp
os

ito
1  

1
Re

te
 A

zi
en

da
le

 d
i R

ip
ar

az
io

ne
 T

is
su

ta
le

, G
ra

gn
an

o,
 It

al
y 

 In
tr

o
d

u
ct

io
n

: D
er

m
al

 su
bs

tit
ut

e 
ha

s a
 w

id
e 

sp
ec

tr
um

 o
f u

se
 in

 re
ge

ne
ra

tiv
e 

su
rg

er
y.

 S
in

ce
 2

01
7,

 it
 h

as
 b

ee
n 

a 
pa

rt
 o

f s
ur

gi
ca

l t
re

at
m

en
t o

f p
at

ie
nt

s 
w

ith
 a

cu
te

 a
nd

 c
hr

on
ic

 w
ou

nd
 tr

ea
te

d 
at

 o
ur

 c
en

te
r o

f e
xc

el
le

nc
e.

 

M
e

th
o

d
s:

 D
er

m
al

 s
ub

st
itu

te
 w

as
 u

se
d 

in
 x

xx
 p

at
ie

nt
s 

w
hi

t c
hr

on
ic

 w
ou

nd
 u

lc
er

s 
lo

w
er

 li
m

bs
.  

In
 th

is
 g

ro
up

 
th

er
e 

av
er

ag
e 

ag
e 

of
 w

ou
nd

 is
 4

 y
ea

rs
.  T

he
 e

vo
lu

tio
n 

of
 th

e 
w

ou
nd

s w
as

 a
ss

es
se

d 
in

cl
ud

in
g 

ph
ot

og
ra

ph
y 

an
d 

ge
ne

ra
l i

nd
ic

at
or

s 
of

 p
at

ie
nt

 w
el

ln
es

s. 
 

R
e

su
lt

s:
 A

ll 
sk

in
 w

ou
nd

 a
re

 c
lo

se
d 

in
 tw

o 
m

on
th

s 
af

te
r u

se
 o

f D
er

m
al

 s
ub

st
itu

te
 a

nd
 e

pi
de

rm
al

 g
ra

ft
.  

M
or

eo
ve

r o
ur

 c
lin

ic
al

 re
su

lts
 sh

ow
s t

ha
t t

he
 u

se
 o

f  
D

er
m

al
 su

bs
tit

ut
e 

im
pr

ov
e 

th
e 

el
as

tic
ity

, t
he

 p
lia

bi
lit

y 
an

d 
th

e 
so

ft
ne

ss
 o

f t
he

 n
ew

 ti
ss

ue
, a

cc
or

di
ng

 to
 th

e 
th

ic
kn

es
s 

of
 th

e 
de

rm
a 

re
bu

ild
, i

n 
ac

ut
e 

bu
rn

 w
ou

nd
s 

as
 w

el
l 

as
 in

 p
os

t-
bu

rn
 c

on
tr

ac
tin

g 
sc

ar
s. 

Su
bj

ec
tiv

e 
as

se
ss

m
en

t o
f f

un
ct

io
na

l a
nd

 c
os

m
et

ic
 q

ua
lit

y 
of

 sc
ar

s b
y 

pa
tie

nt
s 

w
as

 b
et

te
r i

n 
al

l c
as

es
 in

 c
om

pa
ris

on
 to

 D
E 

gr
af

tin
g.

 N
ot

ab
le

 d
iff

er
en

ce
s 

w
er

e 
fo

un
d 

be
tw

ee
n 

sc
ar

s 
fo

llo
w

in
g 

D
er

m
al

 s
ub

st
itu

te
 a

pp
lic

at
io

n 
an

d 
th

os
e 

af
te

r 
D

E 
gr

af
tin

g 
on

 h
is

to
lo

gi
ca

l 
as

se
ss

m
en

t, 
na

m
el

y 
in

 t
he

 
or

ga
ni

za
tio

n 
an

d 
qu

al
ity

 o
f c

ol
la

ge
n 

an
d 

el
as

tin
 fi

br
es

 a
s 

w
el

l a
s 

in
 ti

ss
ue

 re
va

sc
ul

ar
iz

at
io

n.
 

C
o

n
cl

u
si

o
n

s:
 D

er
m

al
 su

bs
tit

ut
e 

sk
in

 is
 p

ar
t o

f t
he

 re
ge

ne
ra

tiv
e 

st
ra

te
gy

 su
rg

er
y.

 T
he

 w
ou

nd
 a

re
 a

ll 
br

ou
gh

t, 
ve

ry
 im

po
rt

an
t i

s t
he

 a
pp

lic
at

io
n 

of
 T

IM
E 

w
ith

 a
 g

oo
d 

pr
ep

ar
at

io
n 

of
 th

e 
be

d 
of

 w
ou

nd
. F

ur
th

er
m

or
e 

th
e 

qu
al

ity
 

of
 th

e 
re

su
lti

ng
 s

ca
r w

he
n 

us
in

ga
 b

i-l
ay

er
 s

ki
n 

re
pl

ac
em

en
t*

 is
 b

et
te

r w
ith

 th
e 

co
ns

eq
ue

nt
 re

st
or

at
io

n 
of

 th
e 

fu
nc

tio
na

lit
y 

of
 th

e 
an

at
om

ic
al

 s
ite

 c
on

ce
rn

ed
.  

R
e

fe
re

n
ce

s:
  

Co
m

pa
ris

on
 o

f fi
ve

 d
er

m
al

 su
bs

tit
ut

es
 in

 fu
ll-

th
ic

kn
es

s s
ki

n 
w

ou
nd

 h
ea

lin
g 

in
 a

 p
or

ci
ne

 m
od

el
 

C 
Ph

ila
nd

ria
no

s, 
L 

An
dr

ac
-M

ey
er

, S
 M

or
do

n…
 - 

Bu
rn

s, 
20

12
 - 

El
se

vi
er

 
…

 in
 th

is
 p

re
-c

lin
ic

al
 m

od
el

, a
nd

 th
es

e 
re

su
lts

 q
ue

st
io

n 
w

he
th

er
 a

rt
ifi

ci
al

 d
er

m
is

 h
as

 b
en

efi
ci

al
 …

37
3-

37
6.

 [7
] A

T 
Tr

un
og

Co
m

pa
ris

on
 o

f 
de

rm
al

 su
bs

tit
ut

e 
in

 w
ou

nd
s h

ea
lin

g 
ut

ili
zi

ng
 a

 n
ud

e 
m

ou
se

 …
I. 

M
on

ta
no

, M
. M

eu
li,

 E
. R

ei
ch

m
an

n,
 e

t a
l. 

 
*I

nt
eg

ra
®  

POSTER PRESENTATIONS



EP
U

A
P 

20
19

91

POSTER PRESENTATIONS
P

3
5
 

To
pi

ca
l o

xy
ge

n 
w

ou
nd

 t
he

ra
py

 : 
a 

br
ea

kt
hr

ou
gh

 in
 t

he
 

m
an

ag
em

en
t 

of
 n

on
 h

ea
lin

g 
va

sc
ul

ar
 le

g 
ul

ce
r  

M
ar

in
o 

Ci
lib

er
ti1 , 

Cr
isi

tin
a 

D
'E

sp
os

ito
1  

1
Re

te
 A

zi
en

da
le

 d
i R

ip
ar

az
io

ne
 T

is
su

ta
le

, G
ra

gn
an

o,
 It

al
y 

 In
tr

o
d

u
ct

io
n

: 
To

 a
ss

es
s 

th
e 

effi
ca

cy
 o

f 
an

 in
no

va
tiv

e 
to

pi
ca

l o
xy

ge
n 

th
er

ap
y 

de
vi

ce
 in

 p
at

ie
nt

s 
w

ith
 

ch
al

le
ng

in
g 

no
n-

he
al

in
g 

va
sc

ul
ar

 le
g 

ul
ce

rs
 

M
e

th
o

d
s:

 T
op

ic
al

 O
xy

ge
n 

w
ou

nd
 th

er
ap

y 
w

as
 e

va
lu

at
ed

 in
 2

2 
pa

tie
nt

s w
ith

 V
LU

 p
re

se
nt

 fo
r o

ve
r 6

 m
on

th
s. 

 
Th

e 
w

ou
nd

s 
w

er
e 

tr
ea

te
d 

w
ith

 d
re

ss
in

g 
ch

an
ge

 e
ve

ry
 4

/5
 d

ay
s 

up
 to

 c
om

pl
et

e 
he

al
in

g.
 T

he
 e

vo
lu

tio
n 

of
 th

e 
w

ou
nd

s 
w

as
 a

ss
es

se
d 

in
cl

ud
in

g 
m

ea
su

re
m

en
ts

, p
ho

to
gr

ap
hy

 a
nd

 g
en

er
al

 in
di

ca
to

rs
 o

f p
at

ie
nt

 w
el

ln
es

s 

R
e
su

lt
s:

 A
 h

ea
lin

g 
tr

aj
ec

to
ry

 w
as

 se
en

 in
 8

0%
 o

f u
lc

er
s. 

Th
e 

th
er

ap
y 

w
as

 e
xt

re
m

el
y 

w
el

l t
ol

er
at

ed
 b

y 
pa

tie
nt

s 
w

ith
 s

ig
ni

fic
an

t r
ed

uc
tio

n 
in

 p
ai

n 
ov

er
 th

e 
co

ur
se

 o
f t

he
 tr

ea
tm

en
t, 

as
so

ci
at

ed
 w

ith
 a

n 
im

pr
ov

em
en

t i
n 

th
e 

pa
tie

nt
’s 

qu
al

ity
 o

f l
ife

. T
he

 m
ea

n 
w

ou
nd

 tr
ea

tm
en

t w
as

 6
 w

ee
ks

. H
ow

ev
er

, o
pt

im
al

 w
ou

nd
 h

ea
lin

g 
oc

cu
rr

ed
 

w
he

n 
th

e 
de

vi
ce

 w
as

 u
se

d 
fo

r 3
0 

da
ys

, w
ith

 a
n7

3%
 w

ou
nd

 a
re

a 
re

du
ct

io
n 

an
d 

70
%

 w
ou

nd
 c

lo
su

re
 ra

te
 

C
o

n
cl

u
si

o
n

s:
 F

or
 t

hi
s 

pa
rt

ic
ul

ar
 g

ro
up

 o
f 

pa
tie

nt
s 

To
pi

ca
l O

xy
ge

n 
w

ou
nd

 t
he

ra
ph

y 
w

as
 a

n 
ex

tr
em

el
y 

eff
ec

tiv
e 

th
er

ap
y 

op
tio

n.
 N

ot
 o

nl
y 

di
d 

it 
he

al
 7

5%
 o

f t
he

 w
ou

nd
s (

th
at

 h
ad

 b
ee

n 
pr

ev
io

us
ly

 b
ee

n 
de

em
ed

 n
on

 
he

al
in

g)
, i

t w
as

 a
ls

o 
re

la
tiv

el
y 

ea
sy

 to
 a

do
pt

 in
to

 e
ve

ry
da

y 
pr

ac
tic

e 
w

ith
in

 o
ur

 b
us

y 
w

ou
nd

 c
ar

e 
cl

in
ic

 a
nd

 it
 

ap
pe

ar
s 

to
 b

e 
a 

re
al

is
tic

 a
nd

 c
os

t 
eff

ec
tiv

e 
so

lu
tio

n 
to

 t
he

 p
ro

bl
em

s 
ex

pe
rie

nc
ed

 w
ith

 t
ra

di
tio

na
l w

ou
nd

s 
dr

es
si

ng
s 

R
e

fe
re

n
ce

s:
 T

op
ic

al
 o

xy
ge

n 
th

er
ap

y 
re

su
lts

 in
 c

om
pl

et
e 

w
ou

nd
 h

ea
lin

g 
in

 d
ia

be
tic

 fo
ot

 u
lc

er
s 

Ja
ne

lle
 Y

u 
BS

c 
 S

uz
an

ne
 L

u 
M

Sc
CH

  A
nn

‐M
ar

ie
 M

cL
ar

en
 M

Cl
Sc

  J
ul

ie
 A

. P
er

ry
 P

hD
 K

ar
en

 M
. C

ro
ss

 M
D

, P
hD

  F
irs

t p
ub

lis
he

d:
 

12
 O

ct
ob

er
 2

01
6 

 

P
3

6
  

Th
e 

ef
fe

ct
 o

f t
hr

ee
 s

es
sio

ns
 o

f r
ad

ia
l s

ho
ck

 w
av

es
 o

n 
pr

es
su

re
 

ul
ce

rs
 -

 a
 p

re
lim

in
ar

y 
hi

st
om

or
ph

ol
og

ic
al

 a
nd

 
im

m
un

oh
ist

oc
he

m
ic

al
 a

na
ly

sis
 

M
ir

os
ła

w
 S

op
el

1 , 
Ro

be
rt

 D
ym

ar
ek

1 , 
Iz

ab
el

a 
Ku

be
rk

a2 , 
M

ag
da

le
na

 M
ila

n2 , 
Jo

an
na

 R
os

iń
cz

uk
1 , 

 
Ja

ku
b 

Ta
ra

da
j3 ,4  

1
W

ro
cl

aw
 M

ed
ic

al
 U

ni
ve

rs
ity

, D
ep

ar
tm

en
t o

f N
er

vo
us

 S
ys

te
m

 D
is

ea
se

s, 
W

ro
cl

aw
, P

ol
an

d 
2

W
ro

cl
aw

 M
ed

ic
al

 U
ni

ve
rs

ity
, D

ep
ar

tm
en

t o
f S

ur
gi

ca
l S

pe
ci

al
tie

s, 
W

ro
cl

aw
, P

ol
an

d 
3

Ac
ad

em
y 

of
 P

hy
sic

al
 E

du
ca

tio
n,

 D
ep

ar
tm

en
t o

f P
hy

sio
th

er
ap

y 
Ba

sic
s, 

Ka
to

w
ic

e,
 P

ol
an

d 
4

U
ni

ve
rs

ity
 o

f M
an

ito
ba

, C
ol

le
ge

 o
f R

eh
ab

ili
ta

tio
n 

Sc
ie

nc
es

, W
in

ni
pe

g,
 C

an
ad

a 
 In

tr
o

d
u

ct
io

n
: E

xt
ra

co
rp

or
ea

l s
ho

ck
 w

av
e 

th
er

ap
y 

(E
SW

T)
 s

ho
w

s 
a 

po
si

tiv
e 

eff
ec

t t
o 

ac
ce

le
ra

te
 h

ea
lin

g 
of

 
ch

ro
ni

c 
w

ou
nd

s. 
ES

W
T 

pr
om

ot
es

 th
e 

ac
tiv

at
io

n 
of

 b
io

lo
gi

ca
l m

ec
ha

ni
sm

s 
im

pr
ov

in
g 

bl
oo

d 
m

ic
ro

ci
rc

ul
at

io
n,

 
ac

tiv
at

io
n 

of
 th

e 
an

ti-
in

fla
m

m
at

or
y 

re
sp

on
se

, a
s 

w
el

l a
s 

in
cr

ea
se

 e
ffi

ci
en

cy
 o

f t
he

 ti
ss

ue
 re

ge
ne

ra
tio

n 
in

 a
n 

an
im

al
 m

od
el

 o
f w

ou
nd

 h
ea

lin
g.

 H
ow

ev
er

, t
he

 m
ec

ha
ni

sm
 o

f E
SW

T 
ac

tio
n 

on
 th

e 
ch

ro
ni

c 
w

ou
nd

 is
 p

oo
rly

 
in

ve
st

ig
at

ed
. T

hi
s s

tu
dy

 a
im

ed
 to

 e
va

lu
at

e 
th

e 
m

ec
ha

ni
sm

s o
f E

SW
T 

du
rin

g 
th

e 
tr

ea
tm

en
t o

f h
um

an
 p

re
ss

ur
e 

ul
ce

r (
PU

) b
as

ed
 o

n 
in

 v
iv

o 
st

ud
y 

us
in

g 
th

e 
im

m
un

oh
is

to
lo

gi
ca

l a
nd

 h
is

to
pa

th
ol

og
ic

al
 a

na
ly

ze
s. 

M
e

th
o

d
s:

 A
 re

pr
es

en
ta

tiv
e 

gr
ou

p 
of

 1
0 

pa
tie

nt
s 

w
ith

 th
e 

PU
 re

ce
iv

ed
 th

re
e 

se
ss

io
ns

 o
f E

SW
T 

w
ith

 3
00

 +
 

10
0/

cm
2 

im
pu

ls
es

 w
ith

 t
he

 p
re

ss
ur

e 
of

 2
.5

 b
ar

s,
 t

he
 e

ne
rg

y 
flu

x 
de

ns
ity

 o
f 

0.
15

 m
J/

m
m

2 
an

d 
im

pu
ls

es
 

fr
eq

ue
nc

y 
of

 5
 H

z.
 T

he
 b

io
ps

y 
sp

ec
im

en
s 

w
er

e 
co

lle
ct

ed
 fr

om
 th

e 
ed

ge
s 

of
 th

e 
w

ou
nd

 a
t b

as
el

in
e 

(M
0)

, a
nd

 
24

 h
ou

rs
 (M

1)
 a

ft
er

 th
e 

la
st

 E
SW

T.
 T

he
 h

is
to

m
or

ph
ol

og
ic

al
 fe

at
ur

es
 o

f t
he

 b
io

ps
y 

sp
ec

im
en

s 
w

er
e 

ex
am

in
ed

 
m

ic
ro

sc
op

ic
al

ly
 w

ith
 h

em
at

ox
yl

in
 a

nd
 e

os
in

 st
ai

n 
be

fo
re

 a
nd

 a
ft

er
 E

SW
T 

se
ss

io
ns

. T
he

 K
i-6

7,
 α

-s
m

oo
th

 m
us

cl
e 

ac
tin

, A
-t

yp
e 

la
m

in
, a

nd
 Y

A
P 

w
er

e 
an

al
yz

ed
 w

ith
 im

m
un

oh
is

to
ch

em
ic

al
 s

ta
in

in
g.

 M
ic

ro
ve

ss
el

 d
en

si
ty

 w
as

 
as

se
ss

ed
 m

ic
ro

sc
op

ic
al

ly
 b

y 
ex

pr
es

si
on

 o
f C

D
31

 a
nt

ig
en

 in
 th

e 
de

rm
is

. 

R
e

su
lt

s:
 O

n 
im

m
un

oh
is

to
ch

em
ic

al
 a

na
ly

si
s d

em
on

st
ra

te
d 

si
gn

ifi
ca

nt
 m

or
ph

ol
og

ic
al

 c
ha

ng
es

, i
nc

re
as

ed
 c

el
l 

pr
ol

ife
ra

tio
n 

(in
de

x 
Ki

-6
7)

 a
nd

 fi
br

ob
la

st
-m

yo
fib

ro
bl

as
t t

ra
ns

di
ffe

re
nt

ia
tio

n 
(h

ig
h 

le
ve

l o
f a

-s
m

oo
th

 m
us

cl
e 

ac
tin

 e
xp

re
ss

ed
 b

y 
th

e 
fib

ro
bl

as
ts

) a
ft

er
 E

SW
T 

ap
pl

ic
at

io
ns

. A
ls

o,
 a

 s
ig

ni
fic

an
t i

nc
re

as
e 

in
 th

e 
ex

pr
es

si
on

 o
f A

-
ty

pe
 la

m
in

 a
nd

 Y
A

P 
w

ith
 a

 n
uc

le
ar

 lo
ca

tio
n 

w
as

 o
bs

er
ve

d.
 M

or
eo

ve
r, 

m
ic

ro
ve

ss
el

 d
en

si
ty

 w
as

 s
ig

ni
fic

an
tly

 
hi

gh
er

 a
ft

er
 E

SW
T.

 

C
o

n
cl

u
si

o
n

s:
 T

hi
s 

ev
id

en
ce

 i
nd

ic
at

ed
 t

ha
t 

tr
ea

tm
en

t 
of

 E
SW

T 
si

gn
ifi

ca
nt

ly
 e

nh
an

ce
d 

he
al

in
g 

of
 P

U
 

as
so

ci
at

ed
 w

ith
 in

cr
ea

se
d 

ne
ov

as
cu

la
riz

at
io

n 
an

d 
tis

su
e 

re
ge

ne
ra

tio
n.

 

R
e

fe
re

n
ce

s:
  

[1
] 

Ro
si

ńc
zu

k 
J. 

et
 a

l. 
M

ec
ha

no
re

gu
la

tio
n 

of
 w

ou
nd

 h
ea

lin
g 

an
d 

sk
in

 h
om

eo
st

as
is.

 B
io

m
ed

 R
es

 In
t. 

20
16

;2
01

6:
39

43
48

1.
 [2

] A
sc

he
rm

an
n 

I. e
t a

l. E
xt

ra
co

rp
or

al
 S

ho
ck

 W
av

es
 A

ct
iv

at
e 

M
ig

ra
tio

n,
 P

ro
lif

er
at

io
n 

an
d 

In
fla

m
m

at
or

y P
at

hw
ay

s i
n 

Fi
br

ob
la

st
s a

nd
 K

er
at

in
oc

yt
es

, a
nd

 
Im

pr
ov

e 
W

ou
nd

 H
ea

lin
g 

in
 a

n 
O

pe
n-

La
be

l, 
Si

ng
le

-A
rm

 S
tu

dy
 in

 P
at

ie
nt

s 
w

ith
 T

he
ra

py
-R

ef
ra

ct
or

y 
Ch

ro
ni

c 
Le

g 
U

lc
er

s. 
Ce

ll 
Ph

ys
io

l 
Bi

oc
he

m
. 2

01
7;

41
(3

):8
90

-9
06

. [
3]

 D
ym

ar
ek

 R
. e

t a
l. 

Ex
tr

ac
or

po
re

al
 sh

oc
k 

w
av

e 
th

er
ap

y 
as

 a
n 

ad
ju

nc
t w

ou
nd

 tr
ea

tm
en

t: 
a 

sy
st

em
at

ic
 

re
vi

ew
 o

f t
he

 li
te

ra
tu

re
. O

st
om

y 
W

ou
nd

 M
an

ag
e.

 2
01

4 
Ju

l;6
0(

7)
:2

6-
39

. 



EP
U

A
P 

20
19

92

P
3
7
 

In
te

llig
en

t 
sy

st
em

 fo
r 

th
e 

m
on

ito
rin

g 
of

 p
re

ss
ur

e 
ul

ce
rs

 (
PU

) 
Ed

na
 R

oc
io

 B
er

na
l M

on
ro

y1,
2 , 

D
an

ie
l  

Z
af

ra
 R

om
er

o3 , 
M

ac
ar

en
a 

Es
pi

ni
lla

 E
st

év
ez

3 , 
Ja

vie
r 

 M
ed

in
a 

Q
ue

ro
3 , 

Án
ge

l M
ar

tín
ez

 N
og

ue
ra

s3 ,4  

1
U

ni
ve

rs
id

ad
 N

ac
io

na
l A

bi
er

ta
 y

 a
 D

is
ta

nc
ia

, I
ng

en
ie

ría
 d

e 
Si

st
em

a 
- E

sc
ue

la
 E

CB
TI

  , 
Bo

go
tá

, C
ol

om
bi

a 
2

Ja
en

 U
ni

ve
rs

ity
, S

tu
de

nt
 o

f P
H

D
, J

aé
n,

 S
pa

in
 

3
Ja

en
 U

ni
ve

rs
ity

, D
ep

ar
ta

m
en

to
 d

e 
In

fo
rm

át
ic

a,
 Ja

én
, S

pa
in

 
4

N
eu

ro
ba

se
, M

an
ag

in
g 

D
ire

ct
or

, J
aé

n,
 S

pa
in

 
 In

tr
o

d
u

ct
io

n
: A

n 
im

po
rt

an
t s

ta
tis

tic
 o

f i
nd

ic
at

io
n 

ab
ou

t P
re

ss
ur

e 
ul

ce
rs

 (P
U

) i
s 

re
po

rt
ed

 b
y 

G
N

EA
U

PP
 o

f 
Sp

ai
n,

 w
hi

ch
 in

 2
01

3 
re

po
rt

ed
 a

n 
in

cr
ea

se
 in

 p
eo

pl
e 

w
ith

 th
is

 c
on

di
tio

n,
 g

oi
ng

 fr
om

 7
.9

%
 to

 9
.1

 %
 in

 h
om

e 
ca

re
 p

ro
gr

am
s 

an
d 

fr
om

 1
2.

6%
 to

 1
4.

2%
 in

 s
oc

ia
l h

ea
lth

 c
en

te
rs

. 

In
 o

rd
er

 to
 e

na
bl

e 
ne

w
 a

lte
rn

at
iv

es
 to

 m
iti

ga
te

 th
e 

m
en

tio
ne

d 
co

m
pl

ic
at

io
n,

 th
is

 p
ap

er
 p

re
se

nt
s 

re
su

lts
 o

f a
 

re
se

ar
ch

 fu
nd

ed
 b

y 
th

e 
A

nd
al

us
ia

n 
H

ea
lth

 S
er

vi
ce

 o
f t

he
 R

eg
io

n 
of

 A
nd

al
us

ia
 (S

pa
in

), 
w

he
re

 is
 d

ev
el

op
in

g 
an

 
in

te
lli

ge
nt

 s
ys

te
m

 o
f m

on
ito

rin
g 

in
 r

ea
l t

im
e,

 c
om

po
se

d 
of

 n
on

-in
va

si
ve

 w
ea

ra
bl

es
 fo

r 
th

e 
de

te
ct

io
n 

an
d 

ca
lc

ul
at

io
n 

of
 b

od
y 

po
st

ur
e 

us
in

g 
M

ac
hi

ne
 L

ea
rn

in
g 

te
ch

ni
qu

es
, b

as
ed

 o
n 

re
co

m
m

en
da

tio
ns

 g
iv

en
 b

y 
re

ha
bi

lit
at

io
n 

pr
og

ra
m

s. 
Ti

m
e 

la
ps

es
 a

nd
 b

od
y 

po
si

tio
ns

 o
f e

ac
h 

pa
tie

nt
 m

ay
 b

e 
co

nfi
gu

ra
bl

e 
fo

llo
w

in
g 

a 
ca

re
 

pr
ot

oc
ol

, a
le

rt
in

g 
m

ed
ic

al
 st

aff
 a

nd
 c

ar
eg

iv
er

s i
f a

ny
 si

tu
at

io
n.

 A
ll 

th
e 

in
fo

rm
at

io
n 

is
 re

gi
st

er
ed

 in
 a

n 
in

te
lli

ge
nt

 
sy

st
em

 th
at

 c
on

tin
uo

us
ly

 m
on

ito
r t

he
 c

ar
e 

pr
oc

es
s a

t a
 p

re
ve

nt
iv

e 
le

ve
l, 

tr
yi

ng
 to

 a
vo

id
 th

e 
ap

pe
ar

an
ce

 o
f P

U
 

in
 p

at
ie

nt
s. 

 

M
et

h
o

d
s:

 T
he

 in
te

lli
ge

nt
 m

on
ito

rin
g 

sy
st

em
 in

 e
ld

er
ly

 p
eo

pl
e,

 is
 c

ur
re

nt
ly

 d
ev

el
op

in
g 

th
e 

fo
llo

w
in

g 
ac

tiv
iti

es
: 

1)
 U

se
 o

f i
ne

rt
ia

l w
ea

ra
bl

e 
de

vi
ce

s 
in

 n
on

-in
va

si
ve

 a
re

as
 o

f t
he

 b
od

y,
 in

 c
ha

rg
e 

of
 re

co
rd

in
g 

th
e 

tim
e 

in
 w

hi
ch

 
th

e 
us

er
 h

as
 re

m
ai

ne
d 

in
 th

e 
sa

m
e 

po
si

tio
n,

 2
) D

at
a 

co
lle

ct
io

n 
of

 d
iff

er
en

t b
od

y 
po

si
tio

ns
 in

 re
al

 p
at

ie
nt

s. 
3)

 
Le

ar
ni

ng
 p

os
tu

re
s 

th
ro

ug
h 

M
ac

hi
ne

 L
ea

rn
in

g.
 C

al
cu

la
tio

n 
of

 t
he

 p
os

iti
on

s 
in

te
gr

at
ed

 w
ith

in
 a

n 
in

te
lli

ge
nt

 
sy

st
em

 w
ill

 h
el

p 
ca

re
gi

ve
rs

 to
 re

du
ce

 st
re

ss
, b

y 
kn

ow
in

g 
tim

e 
la

ps
es

 a
nd

 p
os

iti
on

s i
n 

an
 o

bj
ec

tiv
e 

w
ay

, a
llo

w
in

g 
to

 c
us

to
m

iz
e 

th
ei

r t
re

at
m

en
t a

cc
or

di
ng

 to
 th

e 
ne

ed
s 

of
 e

ac
h 

pa
tie

nt
.  

R
e

su
lt

s:
 T

hi
s 

in
te

lli
ge

nt
 s

ys
te

m
 u

si
ng

 tr
ai

ne
d 

da
ta

 c
al

cu
la

te
s 

th
e 

po
st

ur
e 

of
 th

e 
pe

rs
on

 in
 re

al
 ti

m
e 

us
in

g 
no

n-
in

va
si

ve
 d

ev
ic

es
 in

 a
 p

er
ce

nt
ag

e 
gr

ea
te

r t
ha

n 
90

%
, w

ith
 th

is
 s

ol
ut

io
n 

is
 in

te
nd

ed
 to

 m
in

im
iz

e 
th

e 
ris

k 
of

 
oc

cu
rr

en
ce

 o
f P

U
 in

 e
ld

er
ly

 s
ig

ni
fic

an
tly

.  

C
o

n
cl

u
si

o
n

s:
 H

ea
lth

 c
ar

e 
su

pp
or

te
d 

by
 te

ch
no

lo
gy

 h
as

 e
na

bl
ed

 n
ew

 a
lte

rn
at

iv
es

 to
 re

du
ce

 ri
sk

s a
ss

oc
ia

te
d 

w
ith

 m
ed

ic
al

 c
om

pl
ic

at
io

ns
, a

s i
n 

th
e 

ca
se

 o
f P

U
, w

hi
ch

 in
 so

m
e 

ca
se

s s
ee

m
 in

ev
ita

bl
e.

 T
ha

nk
s t

o 
an

 in
te

lli
ge

nt
 

m
on

ito
rin

g 
sy

st
em

 w
ith

 Io
T 

de
vi

ce
s,

 s
uc

h 
as

 t
he

 o
ne

 p
ro

po
se

d,
 t

he
se

 le
si

on
s 

ca
n 

be
 r

ed
uc

ed
 a

nd
 e

ve
n 

co
m

pl
et

el
y 

co
nt

ro
lle

d 
if 

th
e 

pr
op

os
ed

 m
ed

ic
al

 p
ro

to
co

l i
s 

fo
llo

w
ed

. 

R
e

fe
re

n
ce

s:
  

[A
llm

an
, 1

98
9]

 A
llm

an
, R

. M
. P

re
ss

ur
e 

ul
ce

rs
 a

m
on

g 
th

e 
el

de
rly

.  
[S

er
vi

ci
o 

de
 S

al
ud

 d
e 

la
s I

sl
as

 B
al

ea
re

s, 
20

18
] P

re
ve

nc
ió

n 
y 

tr
at

am
ie

nt
o 

de
 la

s ú
lc

er
as

 p
or

 p
re

si
ón

 
[G

N
EA

U
PP

, 2
01

8]
 G

ru
po

 N
ac

io
na

l p
ar

a 
el

 e
st

ud
io

 y
 a

se
so

ra
m

ie
nt

o 
en

 ú
lc

er
as

 p
or

 p
re

si
ón

 y
 h

er
id

as
 C

ró
ni

ca
s. 

P
3

8
 

Im
pl

em
en

tin
g 

an
 e

du
ca

tio
na

l p
ro

gr
am

m
e 

to
 r

ed
uc

e 
th

e 
ris

k 
of

 
pr

es
su

re
 u

lc
er

s  
M

ic
he

lle
  W

ilk
in

so
n1  

1
N

H
S 

Sh
et

la
nd

 B
oa

rd
 H

ea
dq

ua
rt

er
s, 

Le
rw

ic
k,

 U
ni

te
d 

Ki
ng

do
m

 
 In

tr
o

d
u

ct
io

n
: T

he
 S

co
tt

is
h 

Pa
tie

nt
 S

af
et

y 
Pr

og
ra

m
m

e 
(S

PS
P)

, S
co

tt
is

h 
ca

re
 a

nd
 th

e 
ca

re
 in

sp
ec

to
ra

te
 a

im
ed

 
to

 re
du

ce
 th

e 
in

ci
de

nc
e 

of
 p

re
ss

ur
e 

ul
ce

rs
 b

y 
50

%
, p

ar
tic

ul
ar

ly
 in

 c
ar

e 
ho

m
es

.  T
o 

su
pp

or
t t

he
 im

pl
em

en
ta

tio
n 

of
 t

he
 S

co
tt

is
h 

Pa
tie

nt
 S

af
et

y 
Pr

og
ra

m
m

e 
in

iti
at

iv
e,

 a
n 

ed
uc

at
io

na
l p

ro
gr

am
m

e 
fo

r 
nu

rs
es

 a
nd

 c
ar

er
s 

w
as

 
de

ve
lo

pe
d.

 T
he

 a
im

 w
as

 t
o,

 r
ai

se
 a

w
ar

en
es

s 
w

hi
le

 im
pr

ov
in

g 
ed

uc
at

io
n 

su
rr

ou
nd

in
g 

th
e 

pr
ev

en
tio

n 
an

d 
m

an
ag

em
en

t o
f p

re
ss

ur
e 

ul
ce

rs
,  

im
pr

ov
in

g 
in

te
gr

at
io

n 
w

ith
in

 h
ea

lth
 a

nd
 s

oc
ia

l c
ar

e 
te

am
s. 

M
e

th
o

d
s:

 A
n 

ed
uc

at
io

na
l p

ac
ka

ge
 w

as
 d

ev
el

op
ed

 fo
r c

ar
ee

rs
 to

 h
ig

hl
ig

ht
 th

e 
im

po
rt

an
ce

 o
f p

re
ss

ur
e 

ul
ce

r 
pr

ev
en

tio
n,

 w
hi

le
 su

pp
or

tin
g 

co
m

m
un

ity
 n

ur
si

ng
 te

am
s t

o 
co

nd
uc

t a
n 

au
di

t o
f c

lin
ic

al
 p

ra
ct

ic
e,

 in
 re

la
tio

n 
to

 
pr

es
su

re
 u

lc
er

 p
re

ve
nt

io
n.

 T
hi

s 
co

ns
is

te
d 

of
 a

 p
re

se
nt

at
io

n 
fo

r c
ar

er
s 

an
d 

co
m

m
un

ity
 n

ur
se

s, 
fo

llo
w

ed
 b

y 
a 

gr
ou

p 
di

sc
us

si
on

, w
hi

ch
 lo

ok
ed

 a
t s

ha
rin

g 
cl

in
ic

al
 p

ra
ct

ic
e.

 

R
e

su
lt

s:
 O

ve
r 1

00
 c

ar
e 

ho
m

e 
st

aff
 a

tt
en

de
d 

pr
es

su
re

 u
lc

er
 p

re
ve

nt
io

n 
tr

ai
ni

ng
, w

hi
ch

 w
as

 d
el

iv
er

ed
 lo

ca
lly

 
w

hi
ch

 im
pr

ov
ed

 h
ea

lth
ca

re
 in

te
gr

at
io

n 
te

am
 w

or
ki

ng
 a

nd
 k

no
w

le
dg

e.
  C

om
m

un
ity

 n
ur

si
ng

 te
am

s c
om

pl
et

ed
 

an
 a

ud
it 

of
 c

lin
ic

al
 p

ra
ct

ic
e 

su
rr

ou
nd

in
g 

pr
es

su
re

 u
lc

er
 p

re
ve

nt
io

n,
 w

hi
ch

 id
en

tifi
ed

 a
re

as
 fo

r i
m

pr
ov

em
en

t. 

C
o

n
cl

u
si

o
n

s:
 F

ol
lo

w
in

g 
th

e 
cl

in
ic

al
 a

ud
its

, a
re

as
 fo

r i
m

pr
ov

em
en

t w
er

e 
id

en
tifi

ed
 a

nd
 te

st
ed

. T
he

 n
ee

d 
fo

r 
on

go
in

g 
ed

uc
at

io
n 

w
as

 id
en

tifi
ed

 th
ro

ug
h 

fe
ed

ba
ck

 a
nd

 e
va

lu
at

io
n 

fo
rm

s 
co

m
pl

et
ed

.  
Ed

uc
at

io
n 

fo
r n

ur
se

s 
in

cl
ud

ed
 a

 s
es

si
on

 o
n 

pr
es

su
re

 u
lc

er
 c

la
ss

ifi
ca

tio
n 

an
d 

ho
w

 t
o 

di
ffe

re
nt

ia
te

 b
et

w
ee

n 
pr

es
su

re
 u

lc
er

s 
an

d 
m

oi
st

ur
e 

da
m

ag
e.

  T
he

 p
re

ss
ur

e 
ul

ce
r s

af
et

y 
cr

os
s 

w
as

 in
tr

od
uc

ed
 w

ith
in

 c
om

m
un

ity
 n

ur
si

ng
 te

am
s, 

as
 p

ar
t 

of
 o

ng
oi

ng
 a

ud
its

. W
ith

 t
he

 ri
sk

 o
f p

re
ss

ur
e 

ul
ce

rs
 a

nd
 p

re
ve

nt
io

n 
hi

gh
lig

ht
ed

, p
at

ie
nt

s 
ar

e 
no

w
 a

ss
es

se
d 

so
on

er
 w

ith
 a

pp
ro

pr
ia

te
 ri

sk
 a

ss
es

sm
en

t a
nd

 m
ea

su
re

s 
co

m
pl

et
ed

 to
 re

du
ce

 th
e 

ris
k 

of
 p

re
ss

ur
e 

ul
ce

rs
. 

R
e

fe
re

n
ce

s:
 

H
ea

lth
ca

re
 Im

pr
ov

em
en

t S
co

tla
nd

 (2
01

6)
. P

re
ve

nt
io

n 
an

d 
m

an
ag

em
en

t o
f p

re
ss

ur
e 

ul
ce

rs
. N

H
S 

Sc
ot

la
nd

. 
H

ea
lth

ca
re

 Im
pr

ov
em

en
t S

co
tla

nd
 (2

01
7)

. P
re

ve
nt

io
n 

of
 p

re
ss

ur
e 

ul
ce

rs
 d

riv
er

 d
ia

gr
am

 a
nd

 c
ha

ng
e 

pa
ck

ag
e.
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Th
e 

bi
om

ec
ha

ni
ca

l p
ro

te
ct

iv
e 

ef
fe

ct
s 

of
 a

 t
re

at
m

en
t 

dr
es

sin
g 

on
 

th
e 

so
ft 

tis
su

es
 s

ur
ro

un
di

ng
 a

 n
on

-o
ffl

oa
de

d 
sa

cr
al

 p
re

ss
ur

e 
ul

ce
r  

D
af

na
 S

ch
w

ar
tz

1 , 
Am

it 
G

ef
en

1  

1
Te

l A
vi

v 
U

ni
ve

rs
ity

, D
ep

ar
tm

en
t o

f B
io

m
ed

ic
al

 E
ng

in
ee

rin
g,

 F
ac

ul
ty

 o
f E

ng
in

ee
rin

g,
 Te

l A
vi

v-
Ya

fo
, I

sr
ae

l 
 In

tr
o

d
u

ct
io

n
: P

at
ie

nt
s 

w
ho

 a
re

 im
m

ob
ile

 e
nd

ur
e 

pr
ol

on
ge

d 
bo

dy
w

ei
gh

t-
re

la
te

d 
co

m
pr

es
si

ve
, t

en
si

on
al

 
an

d 
sh

ea
r l

oa
ds

 a
t t

he
ir 

bo
dy

-s
up

po
rt

 c
on

ta
ct

 a
re

as
 w

hi
ch

, o
ve

r t
im

e,
 m

ay
 le

ad
 to

 th
e 

on
se

t o
f p

re
ss

ur
e 

ul
ce

rs
 

(P
U

s)
. A

pp
ro

xi
m

at
el

y 
on

e-
th

ird
 o

f c
om

m
on

 sa
cr

al
 P

U
s a

re
 se

ve
re

 a
nd

 c
la

ss
ifi

ed
 a

s c
at

eg
or

y 
3/

4.
 If

 a
 P

U
 o

cc
ur

s, 
off

-lo
ad

in
g 

is
 th

e 
ba

si
c,

 c
om

m
on

ly
 a

cc
ep

te
d 

cl
in

ic
al

 in
te

rv
en

tio
n;

 h
ow

ev
er

, i
n 

m
an

y 
si

tu
at

io
ns

, c
om

pl
et

e 
off

-
lo

ad
in

g 
of

 sa
cr

al
 P

U
s i

s n
ot

 p
os

si
bl

e.
 M

in
im

is
in

g 
th

e 
ex

po
su

re
 o

f w
ou

nd
s a

nd
 p

er
i-w

ou
nd

 re
gi

on
s t

o 
el

ev
at

ed
 

m
ec

ha
ni

ca
l l

oa
ds

 is
 c

ru
ci

al
 fo

r h
ea

lin
g.

 

M
e

th
o

d
s:

 In
 th

is
 st

ud
y,

 w
e 

ai
m

ed
 to

 in
ve

st
ig

at
e 

th
e 

bi
om

ec
ha

ni
ca

l e
ffe

ct
s o

f t
he

 st
ru

ct
ur

al
 a

nd
 m

ec
ha

ni
ca

l 
pr

op
er

tie
s 

of
 d

iff
er

en
t t

re
at

m
en

t d
re

ss
in

gs
 o

n 
st

re
ss

es
 in

 s
of

t t
is

su
es

 s
ur

ro
un

di
ng

 a
 n

on
-o

ffl
oa

de
d 

sa
cr

al
 P

U
 

in
 a

 s
up

in
e 

pa
tie

nt
. U

si
ng

 a
 n

ov
el

 t
hr

ee
-d

im
en

si
on

al
 a

na
to

m
ic

al
ly

-r
ea

lis
tic

 fi
ni

te
 e

le
m

en
t 

(F
E)

 m
od

el
in

g 
fr

am
ew

or
k,

 w
e 

co
m

pa
re

d 
pe

rf
or

m
an

ce
s o

f 3
 d

re
ss

in
g 

de
si

gn
s: 

(i)
 A

ni
so

tr
op

ic
 m

ul
til

ay
er

 d
re

ss
in

g 
w

hi
ch

 is
 st

iff
er

 
in

 t
he

 s
pi

na
l d

ire
ct

io
n 

co
m

pa
re

d 
to

 it
s 

hi
p-

to
-h

ip
 s

tiff
ne

ss
 [1

], 
(ii

) I
so

tr
op

ic
 s

tiff
 d

re
ss

in
g,

 a
nd

 (i
ii)

 Is
ot

ro
pi

c 
fle

xi
bl

e 
dr

es
si

ng
. 

R
e

su
lt

s:
 U

si
ng

 o
ur

 n
ew

ly
 d

ev
el

op
ed

 p
ro

te
ct

iv
e 

effi
ca

cy
 in

de
x 

(P
EI

) a
nd

 a
gg

ra
va

tio
n 

in
de

x 
(A

I) 
fo

r a
ss

es
si

ng
 

pr
op

hy
la

ct
ic

 a
nd

 t
re

at
m

en
t 

dr
es

si
ng

s 
[1

], 
w

e 
fo

un
d 

th
at

 t
he

 a
ni

so
tr

op
ic

 m
ul

til
ay

er
 d

re
ss

in
g 

co
ns

is
te

nt
ly

 
de

m
on

st
ra

te
d 

a 
su

pe
rio

r b
io

m
ec

ha
ni

ca
l p

ro
te

ct
iv

e 
eff

ec
t f

or
 b

ot
h 

su
pe

rfi
ci

al
 a

nd
 d

ee
p 

tis
su

es
 s

ur
ro

un
di

ng
 

th
e 

w
ou

nd
, c

om
pa

re
d 

to
 th

e 
st

iff
 a

nd
 fl

ex
ib

le
 is

ot
ro

pi
c 

dr
es

si
ng

s. 
 

C
o

n
cl

u
si

o
n

s:
 W

e 
fo

un
d 

th
at

 t
he

 a
ni

so
tr

op
ic

 m
ul

til
ay

er
 d

re
ss

in
g 

st
ru

ct
ur

e 
is

 r
em

ar
ka

bl
y 

eff
ec

tiv
e 

in
 

al
le

vi
at

in
g 

tis
su

e 
st

re
ss

es
 s

up
er

fic
ia

lly
 a

nd
 d

ee
pl

y 
ar

ou
nd

 t
he

 w
ou

nd
 b

ed
 in

 s
up

in
e 

pa
tie

nt
s 

fo
r 

w
ho

m
 

co
m

pl
et

e 
off

-lo
ad

in
g 

of
 t

he
 s

ac
ra

l w
ou

nd
 is

 u
nm

an
ag

ea
bl

e 
[1

]. 
W

e 
sp

ec
ifi

ca
lly

 id
en

tifi
ed

 t
he

 a
ni

so
tr

op
ic

 
st

iff
ne

ss
 f

ea
tu

re
 o

f 
th

e 
ab

ov
e 

dr
es

si
ng

 a
s 

th
e 

ke
y 

de
si

gn
 e

le
m

en
t 

pr
ov

id
in

g 
eff

ec
tiv

e 
re

di
st

rib
ut

io
n 

of
 

bo
dy

w
ei

gh
t a

nd
 fr

ic
tio

na
l l

oa
ds

. 

R
e

fe
re

n
ce

s:
 

[1
] 

Sc
hw

ar
tz

, D
, G

ef
en

, A
. T

he
 b

io
m

ec
ha

ni
ca

l p
ro

te
ct

iv
e 

eff
ec

ts
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 d
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 d
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t l
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 d
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t d
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 d
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: C
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pr
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s p
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s d

’u
n 

pa
ns

em
en

t 
de

 p
ré

ve
nt

io
n,
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at
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 c
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 d
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t p
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 c
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 d
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 p
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 l’
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 m
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 b
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 p
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t d
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 p
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 d
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ra
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ra
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 c
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 p
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 c
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 d
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 c
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t c
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 m
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 d
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t d
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 c
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 c
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. D
e 

ce
 fa

it,
 

no
us

 n
ou

s 
so

m
m

es
 fi

xé
 l’o

bj
ec

tif
 d
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 l’
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 c
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 p
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s d
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 c
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 c
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 d
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l d
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 d
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t d
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 d
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 d
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 c
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 d
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 d
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 d
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l d
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 d
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 d
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r d
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 d
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 s
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 d
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 d
’u

til
is

at
io

n 
du

 m
at

el
as

 à
 a

ir 
et

  l
a 

pr
év

al
en

ce
 d

es
 

es
ca

rr
es

. 

C
o

n
cl

u
si

o
n

s 
: 

L’a
cc

om
pa

gn
em

en
t d

e 
l’é

qu
ip

e 
m

ob
ile

 c
on

du
it 

à 
un

e 
ré

as
su

ra
nc

e 
et

 u
ne

 a
ut

on
om

is
at

io
n 

cr
oi

ss
an

te
 d

es
 p

ar
am

éd
ic

au
x 

en
 p

ar
tic

ip
an

t 
au

 d
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 d
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ra
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 c
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 d
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 c
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s d
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 d
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t d
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) d
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 d
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 c
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 d
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 c
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t d
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dé
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 b
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r d
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 d
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s d
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 m
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 c
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t d
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 p
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m
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 p
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m
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r c
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 d

e 
la

 c
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i d
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WORKSHOPS OVERVIEW 

EPUAP Workshop 1: Debridement 
18 September 2019, 15:15 - 16:15, Breakout room #1/ Pasteur Lounge 
Speakers: Sebastien Probst, Lucie Charbonneau, Switzerland 

Throughout this workshop, the participants will be introduced to various types of debridement, explore a comprehensive 
wound assessment methodology to evaluate whether wound debridement is required or not, carry out sharp debridement 
and appreciate the importantce of a professional accountability and limitations in clinical pratice. 

  

EPUAP Workshop 2: IAD and skin frailty 
18 September 2019, 17:00 - 18:00, Breakout room #3 / Rhône 3B 
Speaker: Dimitri Beeckman, Belgium 

The key characteristics of geriatric patients are advanced age, multi co-morbidity, a decrease of physical and psychical perform-
ance and care dependency. In addition, advanced age, chronic and acute diseases and treatments (e.g. polypharmacy) lead either 
directly or indirectly to a wide range of skin and tissue problems. Skin and tissue ageing is associated with various structural 
and functional changes increasing the susceptibility to incontinence-associated dermatitis (IAD), skin tears, medical adhesive-
related skin injuries (MARSI) and pressure ulcer development. Wounds, once developed, need longer times to heal and are as-
sociated with increased risk for deterioration. This workshop will focus on three most prevalent skin conditions in geriatric 
care: incontinence associated dermatitis, skin tears and pressure ulcers and how they are connected among the aging popu-
lation. 

  

EPUAP Workshop 3: Dressing selection 
19 September 2019, 17:00 - 18:00, Breakout room #1 / Pasteur Lounge 
20 September 2019, 11:00 – 12:00, Breakout room #3 / Rhône 3B 
Speakers: Helen Strapp, Niamh Mc Lain, Ireland 

There are thousands of dressing products available on the market today to treat different types of wounds by targeting various 
aspects of healing process. However, clinicians' ability to choose wound dressings on the basis of clinical evidence is hindered 
by the relative lack of robust clinical or cost-effectiveness evidence. This workshop will provide information on the properties 
of the main categories of wound dressings, focusing on their clinical indication, advantages and limitations. All these practical 
aspects will be discussed with the participants and analysed through several clinical cases. We plan to reduce your confusion 
in dressing selection at this workshop. 

  

EPUAP Workshop 4: Wound assessment 
19 September 2019, 17:00 - 18:00, Breakout room #3 / Rhône 3B 
Speaker: Rolf Jelnes, Denmark 

During this workshop, a systematic approach to wound assessment will be presented – the T.I.M.E. CDST algorithm. This is a 
new development of the original TIME concept and acts as a decision supporting tool. 

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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Joint Workshop 1: Repositioning 
19 September 2019, 14:00 – 15:00, Breakout room #3 / Rhône 3B 
20 September 2019, 09:00 – 10:00, Breakout room #1 / Pasteur Lounge 
Speakers: Menno van Etten, Norway and Anthony Gélis, France 
Workshop organised in both English and French. 

To prevent pressure ulcers, EPUAP’s guidelines suggest positioning the patient in a 30 degrees side lying position, moving the 
body load from the sacral- or trochanter area to the gluteal area. In general, positioning patients is about giving the patient sta-
bility, comfort and the feeling of security.  Adding the 30 degrees posture to the list of lying positions gives extra challenges to 
the caretakers. Being aware how to positioning the upper body without rotations and positioning the legs preventing discomfort 
for the patient and without creating new PU hotspots. 

Questions may be asked if classical repositioning techniques and the materials used to position the patient really give the 
stability and comfort needed? And what about having the patient positioned in other positions for example using bed functions 
like lifting the backrest, can the extensive shear forces occurring be prevented?  

  

Joint Workshop 2: Nutrition 
19 September 2019, 17:00 – 18:00, Breakout room #2 / Rhône 3A 
Speakers: Emanuele Cereda, Italy Manuel Sanchez, France 
Workshop organised in both English and French. 

Malnutrition is very common in hospitalized patients, especially in elderly (60% of elderly at admission). Pressure ulcers are 
particularly associated with nutritional status. Malnutrition is on one hand a risk factor for developing pressure ulcers, is as-
sociated with a delay of healing and is a risk factor for systemic complications such as infections. Pressure ulcers can also 
worsen nutritional status. It is necessary to manage the wound and the nutritional status together to improve the prognosis 
of patients as we have substantial evidence on the efficacy of nutritional support in improving the healing process. 

This workshop discusses ways to diagnose and manage malnutrition in patients with pressure ulcers. 

  

French Workshop 1: Nutrition 
20 September 2019, 13:30 – 14:30, Breakout room #1 / Pasteur Lounge 
Speaker: Manuel Sanchez, France 

La dénutrition est très fréquente chez les patients hospitalisés et notamment les personnes âgées, où elle peut atteindre plus 
d’un patient sur six à l’admission. Les escarres sont particulièrement associées au statut nutritionnel. La dénutrition est d’une 
part un facteur de risque d’escarre mais également un facteur de mauvais pronostic sur le plan local et général. Elles peuvent 
d’autre part aggraver l’état nutritionnel. Dans ce contexte, une prise en charge conjointe de la plaie et de la dénutrition est 
nécessaire pour améliorer le pronostic des patients. 

Cet atelier aborde les moyens de diagnostiquer la dénutrition chez les patients atteints d’escarres et de discuter les approches 
thérapeutiques nutritionnelles.
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French Workshop 2: Escarre et talon 
20 September 2019, 13:30 – 14:30, Breakout room #2 / Rhône 3A 
Speaker: Ali Mojallal, France 

  

French Workshop 3: Chirurgie 
20 September 2019, 13:30 – 14:30, Breakout room #3 / Rhône 3B 
Speakers: Marc Lefort, Célia Rech, France 

  

French Workshop 4: Douleur 
20 September 2019, 14:40 – 15:40, Breakout room #1 / Pasteur Lounge 
Speakers: Sabine Petrilli, Isabelle Defouilloy, France 

A partir d’un cas clinique, cet atelier interactif sur le thème « douleur et plaies » se propose d’aborder les fondamentaux : 
- types de douleur, 
- importance d’une évaluation adaptée (et d’une réévaluation) en utilisant les outils validés, 
- traitements à la fois médicamenteux (locaux et par voie générale) mais aussi utilisation de tous les moyens non médicamen-

teux (notamment positionnement et communication thérapeutique),  
- connaissance des synergies thérapeutiques,  
- nécessité de bien coordonner soins et traitements. 

  

French Workshop 5: Organisation et vie d’un groupe escarres 
20 September 2019, 14:40 – 15:40, Breakout room #2 / Rhône 3A 
Speakers: Martine Barateau, Sandrine Robineau, Christiane Bollon, France 

La dynamique collective des groupes escarre se nourrie des questionnements et des expériences de terrain. Elle est essentielle 
pour favoriser la prévention du quotidien, au service du patient. 

Ainsi depuis plusieurs années les échanges entre la Société Française de l’Escarre et les groupes escarres des établissements 
ont permis d’avoir une vue d’ensemble sur les points forts ou à améliorer les habitudes, les connaissances ou encore les dif-
ficultés rencontrées par les équipes mais aussi les motivations et implications des équipes dans différentes structures en France. 

Il s’agit au cours de cet atelier d’impliquer encore plus le terrain et de faire remonter les bonnes idées, les outils de bonnes 
pratiques et de permettre à chaque groupe de s’appuyer sur le collectif pour mieux se structurer et poursuivre la dynamique, 
adaptée à ses besoins propres.  

Les résultats de l’enquête 2019 renseignée par plus de 50 groupes escarres sur les modalités d’évaluation épidémiologique 
dans les établissements seront discutés. Que pouvons-nous mutualiser pour améliorer les pratiques de terrain ? Nous échange-
rons ensemble pour améliorer l’organisation de chacun et faciliter le travail des groupes au quotidien sur le terrain.

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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French Workshop 6: Escarres et fin de vie  
20 September 2019, 14:40-15:40, Breakout room #3 / Rhône 3B 
Speakers: Françoise Balliet, Jean-Marc Michel, France 

Les escarres correspondent aux plaies chroniques les plus fréquentes en fin de vie (NPUAP : prévalence 14 à 28 % ), il est 
possible d'en limiter la fréquence à l’aide de mesures de prévention personnalisées (1). Pour des escarres constituées de stade 
III et IV, il s’agit de réaliser des soins locaux « sur-mesure » dans le cadre d’une réflexion multidisciplinaire ; les objectifs étant 
de limiter leur extension, prévenir l’infection ou la traiter et de gérer les symptômes suivants : douleurs, anxiété, souffrance 
morale, exsudats et mauvaises odeurs. 

Actions de prévention… Les talons étant particulièrement vulnérables (40 % des escarres), leur décharge doit toujours être 
réalisée de façon appropriée. Pour les soins d’hygiène, l’utilisation d’un savon surgras évite la macération et la sécheresse 
cutanée. En cas d’incontinence, l’application d’un film protecteur cutané de qualité est indispensable pour limiter le risque de 
dermite associée à l’incontinence (DAI), source d’importantes douleurs (2). La dénutrition est un facteur prédictif d’escarre, 
mais forcer un patient en fin de vie à s’alimenter correspond à une forme d’acharnement thérapeutique (3). De même, un 
excès d’hydratation majore les œdèmes avec un risque d’escarre aux endroits où ils se focalisent. 

Soins locaux et la gestion des symptômes… En cas d’exsudats très abondants ou pour espacer les soins, nous pouvons super-
poser plusieurs plaques d’un pansement primaire à haut pouvoir d’absorption (hydrofibres, alginates de calcium), y associer un 
pansement superabsorbant, adapter une poche de recueil pour stomie ou pour fistule digestive (Poches Fistula-Coloplast). Ne 
jamais déterger une escarre en fin de vie est une conception erronée. L’élimination des tissus nécrosés humides, fortement 
colonisés, est le geste le plus efficace pour réduire les odeurs et limiter le risque infectieux, responsable de l'aggravation de la 
plaie et de la majoration des phénomènes douloureux. La décision d'effectuer cette détersion se fait en concertation avec 
l’équipe soignante après avoir évalué sa faisabilité. Une antalgie doit alors être administrée avant le soin, en respectant le délai 
d’action (4). 

Conclusion… En situation de fin de vie, nous avons tous le souci d’améliorer le confort des patients. Concernant les soins 
d’escarres, les soignants doivent adapter les protocoles de prévention et de soins de plaies à la situation singulière de chaque 
patient. Lorsque les défenses immunitaires d’un patient sont très faibles, nous devons absolument éviter l’humidité qui favorise 
l’infection, l’aggravation de la plaie ainsi que la survenue de mauvaises odeurs ! 

Références bibliographiques 
1. BALLIET F., CHAYVIALLE A. Les escarres en fin de vie. In : L’escarre 2015 ; 69 : 36-38. 
2. MICHEL JM., GROC Y. Dermite associée à l’incontinence. Communication 14èmes Journées nationales de l’escarre. La Rochelle 19 octobre 2018. 
3. NOËL F. L’accompagnement alimentaire pour les personnes en fin de vie. Mémoire de première année Master alimentation - Université de Toulouse, 2013. 
4. BALLIET F. Prévention des douleurs induites lors des soins de plaies chroniques. Protocole du  CLUD des Hôpitaux Civils de Colmar 2013. In : L’escarre, 2016 ; 71 : 17-19. 
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FRENCH KEY SESSIONS OVERVIEW 
(FRIDAY AFTERNOON PROGRAMME) 

Controverse: La prévention et les outils connectés, dangers ou atouts 
20 September 2019, 13:30 – 14:30, Pasteur Auditorium 
Benoît Nicolas, Yohan Payan, France 

Faut-il et peut-on utiliser les objets connectés pour prévenir les escarres ? Quel est leur degré de fiabilité en 2019 ?  Est-ce 
utilisable par les patients eux-mêmes ? Est-ce une aide ? Mais ne risquent-ils pas de se fier de façon excessive aux objets ?  

  

Table ronde: Financement de la prévention en EHPAD  
20 September 2019, 14:40 – 15:40, Pasteur auditorium 

La prévention des escarres en EHPAD représente un coût élevé. Les établissements, ont-ils les moyens de la prendre en charge ? 
Comment optimiser les stratégies ?  

  

Session de clotûre des Journées Nationales de l’Escarre 
20 September 2019, 16:00 – 17:30, Pasteur auditorium 

- Recommandations de bonne pratique pour la prévention des escarres : quelle est la place de l’EBM ( évidence based medecine) ? 
Brigitte Barrois, France 

- Quelle recherche fondamentale et clinique dans l’avenir pour développer les stratégies de prevention ?;  
Bérengère Fromy, France 

- Croyances et connaissances : comment développer la prévention des escarres; Benoît Nicolas, France

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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EPUAP AWARDS 

EPUAP and 3M IAD 
and Pressure Ulcer Innovation Awards 
EPUAP is happy to present, in partnership with 3M, the IAD and Pressure Ulcer Innovation Award again in 2019. This award 
acknowledges and supports innovative approaches in the treatment and prevention of pressure ulcer and IAD.  

The EPUAP and 3M IAD and Pressure Ulcer Innovation Award winning projects voted for by the EPUAP Scientific Commit-
tee members 2019 during the abstract review process, are: 
- Repositioning for preventing pressure ulcers: a systematic review; Pinar Avsar, Royal College of Surgeons in Ireland 
- Integrated experimental-computational analysis of sacral soft tissue stresses during patient migration in bed; Maayan Lustig, 

Tel Aviv University, Israel 

The winners will present their research during Free Paper Sessions within their category and will be acknowledged during the 
EPUAP 2019 Conference Dinner on Thursday 19 September, 20:00 in Château de Saint Trys.  

 

EPUAP 2019 Quality Improvement Projects Awards 
This award aims to recognize and acknowledge innovative quality improvement projects relating to the prevention of skin 
breakdown.  

The following projects have been selected by the EPUAP Scientific Committee members for the Quality Improvement 
Awards 2019: 
- A new approach of risk assessment and prevention: using the UZ Leuven risk assessment in a pro-active pressure ulcer 

prevention policy; Annelies de Graaf, Belgium 
- The development of the Purpose T pressure ulcer risk instrument into an electronic questionnaire to support mobile 

working; Nikki Stubbs, United Kingdom 
- Striving for Perfect Care – preventing skin breakdown in the community setting in the UK; Nicky Ore, United Kingdom 

The winners will be acknowledged and will present their projects during the Award Session EPUAP 2019 Quality Improvement 
Projects Awards on Wednesday 18 September at 17:00 in the Pasteur Lounge room. 

 

EPUAP 2019 Excellence in Education Awards 
This award aims to recognize and acknowledge excellent education strategies and projects relating to all domains of pressure 
ulcer prevention and treatment.  

The following projects have been selected by the EPUAP Scientific Committee members for the Excellence in Education 
Awards 2019: 
- Shanley Pressure Ulcer Prevention Programme (SPUPP); Emer Shanley, Ireland 
- Interdisiplinary systematic education about prevention of pressure injury among patient with spinal cord injury; Hanne 

Haugland, Norway 

The winners will be acknowledged and will present their projects during the Award Session EPUAP 2019 Excellence in Education 
Awards on Thursday 19 September at 15:50 in the Pasteur Lounge room. 

In partnership with
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INDUSTRY WORKSHOPS AND SYMPOSIA 

Industry Session 1: FRONTIER LUNCH SYMPOSIUM  
18 September, 12:15 – 13:45, Breakout room #2 / Rhône 3A 

 

Theme: A multi-centre prospective randomized controlled clinical trial to compare the effectiveness and cost of a static air 
mattress and alternating air pressure mattress to prevent pressure ulcers in high risk nursing home residents. 

Speaker:  
Prof. Dimitri Beeckman, Ghent University, Belgium 

Brief description: 
During this symposium, Professor Beeckman will provide an insight into:  
• The background to the challenges of pressure ulcer prevention in a high-risk patient group 
• The methodology for the RCT and the educational programme implemented 
• The findings from 308 high risk patients across 26 nursing homes 
• The differences between static air support surfaces and alternating air mattresses 

  

Industry Session 2: WINNCARE LUNCH SYMPOSIUM  
18 September, 12:15 – 13:45, Breakout room #3 / Rhône 3B 

 

Theme: Treating people who have lost independence 
Best practice for handling and assisting people to and from beds and armchairs. 

Keynote Speakers:  
Dr. Brigitte Barrois, Specialist in physical medicine and rehabilitation, Société Française de l'escarre;  
Dr. Berangere Fromy, CNRS Research Director at the Laboratory of Tissue Biology and Therapeutic Engineering of Lyon 

Speakers: 
Fabrice Nouvel, Occupational therapist, Chair of the Association française des ergothérapeutes en gériatrie 
Sébastien Bayol, Occupational therapists, PRAP 2S instructors, Pôle autonomie santé l’ETAPE (34) 
Fanny Dubois, Occupational therapist, PRAP 2S instructor, Pôle autonomie santé l’ETAPE (34) 
Aurélie Galbrun, Professor of adapted physical activity - Occupational therapist, Centre de l’Arche (72) 
Myriam Turenne, Professor of adapted physical activity - Occupational therapist, Centre de l’Arche (72) 

Brief description: 
This satellite symposium aims to increase awareness among health care professionals on how to treat people who have lost 
independence, to prevent complications related to prolonged sitting or lying, compensate for disabilities and protect the 
health of caregivers and care assistants. Posturology and handling cannot be dissociated from quality of care, combined with 
appropriate use of technical aids, adapted to the needs of the individual and caregivers.

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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Industry Session 3: DABIR SURFACES WORKSHOP 
18 September, 15:15 – 16:15, Breakout room / Rhône 3B 

 

Theme: Dabir Surfaces (Pressure ulcer prevention) 

Speakers:  
Michelle Tobin, RN, BSN, National Clinical Manager, Dabir Surfaces Inc.  
Amit Gefen, PhD MSc BSc , Professor in Biomedical Engineering, Tel Aviv University, Israel 
Vinoth Ranganathan, MSE, MBA, Director of Clinical Research, Dabir Surfaces, Inc 

Brief description:  
Discuss the aetiology of pressure ulcers and the shortcomings (or limitations) of current prevention protocols generally, and 
more specifically in the surgical or operating room setting.  Experts will provide insights into active pressure offloading and in-
novative strategies in pressure ulcer prevention and clinical evidence that demonstrates their effectiveness in protecting patients 
and saving costs through improved patient outcomes.  

  

Industry Session 4: MÖLNLYCKE SYMPOSIUM 
19 September, 10:45 - 12:15, Breakout room #1 / Pasteur Lounge 

 

Theme: Reducing the burden of pressure ulcers - Consolidating technology, research and evidence-based practice to enhance 
clinical and economic outcomes in pressure ulcer management. 

Chair:  
Nathalie Salles, MD PhD, Head of Geriatrics Department, Central University Hospital, Bordeaux, France 

Speakers:  
Franck Hentz, RN, Senior Health Executive, Central University Hospital, Clermont-Ferrand, France 
Nick Santamaria, RN, PhD, Professor of Nursing Research, Translational Research, University of Melbourne and Royal Mel-
bourne Hospital, Australia 
Amit Gefen, PhD MSc BSc , Professor in Biomedical Engineering, Tel Aviv University, Israel 
Paulo Alves, PhD RN MSc, Assistant Professor of Nursing and Tissue Viability, Catholic University of Portugal, Porto, Portugal 

Brief description:  
Key thought leaders will discuss the current status behind the use of innovative dressings for the prevention and treatment of 
pressure ulcers, the evidence that demonstrates their effectiveness in protecting patients and saving costs, and also what they 
may offer in the future. The experts will share new insights and evidence from both a clinical and a pre-clinical perspective.
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Industry Session 5: POLYMEM LUNCH SYMPOSIUM 
19 September, 12:15 – 13:45, Breakout room #2 / Rhône 3A 

 

Theme: Understanding the science & effects of early modulation of the Inflammatory cascade in pressure ulcers 

Speakers:  
Amit Gefen, PhD MSc BSc , Professor in Biomedical Engineering, Tel Aviv University, Israel  
Dr Yap Jiann Wen, MBBS, National Wound Care Committee Malaysia, Malaysia  

Brief description: 
This session reviews the scientific evidence which demonstrates the effects of early modulation of the inflammatory cascade 
for wounds and provides clinical practice evidence to support the use and functions of a polymeric membrane system.  

  

Industry Session 6: BROTHIER SYMPOSIUM  
20 September, 09:00 – 10:30, Breakout room #3 / Rhône 3B 

 

Theme: Impact des pansements sur les cellules de la cicatrisation 

Chair:  
Dr Brigitte Barrois (Médecin MPR, Déléguée générale de la Société Française de l’Escarre) 

Speakers:  
Dr Marina Samardzic, Recherche & Développement, BROTHIER 
Dr Valériane Levelut, Toxicoloque, EUROFINS 
Mme Julie Charmetant, Directrice d’études, EUROFINS 
Dr Anne-Charlotte Ponsen, Chercheur, INSERM U1197 
Mme Danièle Chaumier, Infirmière stomathérapeute, AP-HP Hôpital Tenon 
Dr Fabien Boucher, Chirurgien plasticien, HCL – Hôpital de la Croix Rousse 

Brief description:  
L’objet de ce symposium est de faire le lien entre résultats d’études fondamentales (in vitro) et d’études cliniques sur l’impact 
des pansements sur la cicatrisation. Les études in vitro ont comparé les effets des plusieurs pansements sur l’activation du fi-
broblaste, une des cellules clés de la cicatrisation. Les études cliniques montrent une corrélation entre les résultats de l’efficacité 
d’Algostéril® dans le traitement de plaies et ses résultats in vitro. 

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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GENERAL INFORMATION 

Conference venue 
Cité Centre de Congrés Lyon 
50 Quai Charles de Gaulle 
69463 Lyon cedex 06 
France 

Official conference languages:  
English and French 

Conference hours 
Tuesday, 17 September 
16:00 – 19:00 Pre-registration (Congress Centre, Entrance G) 

During the pre-registration hours, oral presentations can be 
uploaded at the Registration desk and posters can be set up 
in the Poster area.  

Wednesday, 18 September 
07:30 – 18:00 Registration 
09:00 – 10:40 Opening Plenary Session 
10:45 – 18:00 Scientific Programme 
09:30 – 17:30 Exhibition 
19:30 – 21:00 Welcome Reception at the Lyon City Hall 

(1, Place de la Comédie, 69001 Lyon) 

Thursday, 19 September 
08:00 – 17:15 Registration 
09:00 – 18:00 Scientific Programme 
09:30 – 17:30 Exhibition 
20:00 – 23:30 Conference Dinner at Château de Saint 

Trys (dinner transfers organised from the 
Congress Centre to Château de Saint Trys 
and back) 
(Château de Saint Trys, 69480 Anse) 

Friday, 20 September 
08:00 – 13:00 Registration 
09:00 – 12:30 Scientific Programme 
09:00 – 13:30 Exhibition 
13:30 – 17:30 Scientific Programme in French 

Certificates of attendance 
All participants will receive their certificate of attendance by 
email after the conference.

CME – Continued Medical Education  
The 21st EPUAP Annual Meeting has been accredited by the 
European Council for Continuing Medical Education 
(EACCME) and has been designed for a maximum of, or up 
to 13 European CME credits (ECMEC). 

In order to obtain the CME credits, your attendance must be 
verified for each of the days you wish to obtain the credits for.  

In order to verify your attendance, please stop by the Regis-
tration desk to sign in the attendance sheet after 15:00 on 
Wednesday and Thursday and after 10:00 on Friday.  

A certificate with your CME credits will be issued after the 
conference and sent to you by email once you have filled in 
the feedback questionnaire provided by EPUAP. 

Badges  
Please refer to the Registration desk to collect your name 
badge together with the conference documentation during 
the registration hours. 

All participants and exhibitors are asked to wear their name 
badge at all times throughout the conference programme. 

Entitlements 
Full conference registration: 
• Final programme and abstract book 
• Admission to all sessions of the conference programme, 

coffee breaks & lunch boxes. 
1-day registration: 
• Admission to all sessions and symposia of the day, coffee 

breaks & lunch box. 

Lunches and coffee breaks 
All lunches and coffee breaks will be served in the Exhibition 
area. 

Information for speakers 
All invited speakers and abstract presenters (both oral and 
poster) are asked to fill in the COI disclosure form towards 
the topic of their contribution and send it to the EPUAP Busi-
ness Office (office@epuap.org) or bring it to the Registration 
desk on the day of the poster setup – if they have not already 
done so before the conference. 
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Presentations upload on site 
Pre-registration: 17 September 2019, 16:00 – 19:00 

You can upload your presentations at the Registration desk 
during the Pre-registration hours. 

Conference days: 18, 19 and 20 September 
Make sure you upload your presentation in the morning 
hours (08:00 – 09:00), or during coffee breaks or 
lunch breaks at least 2 hours prior to your session directly 
in the meeting room where your session will take place. There 
will be a technical support present in the meeting rooms helping 
you with the presentation upload. 

Please note that 
- if your presentation is taking place on the first day of 

the conference (Wednesday, 18 September), your 
presentation should be uploaded during the Pre-registra-
tion hours (on Tuesday, 17 September) - if it has not al-
ready been sent to the Conference secretariat. 

- the meeting rooms Rhône 3A and Rhône 3B will not 
be available during lunch hours on Wednesday and Thurs-
day. Please make sure your presentation is uploaded during 
the morning hours (08:00 – 09:00) or coffee breaks at 
least 2 hours prior to your session - if it has not already 
been sent to the Conference secretariat. 

Exhibition  
The most important companies in the field of pressure ulcer 
and wound management will present the latest products and 
developments in the field. The exhibition is open during the 
conference programme. You can visit the exhibition area dur-
ing coffee and lunch breaks which will be served there. The 
exhibition is located in the Forum 1&2 Halls. 

Internet and wifi 
Free WiFi is available at the Congress Centre. WiFi login de-
tails are available at the registration desk. 

Poster area  
The Poster area is located in the Exhibition area (Forum 1&2 
Halls).  The posters should be set up either on Tuesday 17 Sep-
tember, 16:00 - 19:00 (during the pre-registration) or on Wed-
nesday 18 September, 07:00 - 09:00 (before the conference 
opening).  

All posters must be removed on Friday 20 September at 16:00 
at the latest.  The conference secretariat takes no responsibil-
ity for left or damaged posters. 

 

EPUAP 2019 Conference secretariat 
Tel: +420 601 026 251                   
office@epuap.org

Transportation in Lyon 
Public transportation 
The direct Rhone Express train connects the airport and 
the Part Dieu central train station in less than 30 minutes, 
every day from 4am to midnight. 

The Congress Centre is located 3 km from the Lyon Part 
Dieu station and can be easily reached by bus (number 
C1 and C2 from the Part Dieu train station).  
C1 : Stop at Musée d’art contemporain (Congress Centre) 
C2 : Stop at Cité Internationale Transbordeur (Congress 
Centre) 

The Congress Centre can be also reached by bus 
number C5 from the Cordeliers  metro station (Lyon 
City Centre).  
C5: Stop at Musée d'art contemporain (Congress 
Centre) 

Taxis 
Taxis are easy to find in Lyon. 
A taxi station is located right in front of the Congress 
Centre entrance. 
Useful taxi numbers: +33 472108686 (Taxi Lyon),  
+33 478282333 (Allo Taxi).

EPUAP 2019 Conference secretariat          +420 601 026 251          office@epuap.org
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ABOUT LYON 

Lyon, the second-largest urban area of France and the capital city of France’s Auvergne-Rhône-Alpes region, is charmingly 
located at the junction of the Rhône and Saône rivers. Its impressive centre, classified as a UNESCO world heritage site, reflects 
more than 2,000 years of rich history from the abundant ruins of the Gallo-Roman times, through the Middle ages and Renais-
sance architecture of the Old Lyon and the classical buildings of the city centre, to the very modern Confluence district on the 
Presqu'île peninsula – an inspiring example of a contemporary public architecture. 

Today, Lyon is recognised as an important international hub of innovation and continues to develop centres for research and 
science that remain at the edge of technology. 

The city proudly counts more than 600 public and private  
laboratories, 13300 researchers including 1800 from abroad, and 4 
renowned scientific and technological sites facilitating collaboration 
between higher education establishments and business. 

While visiting Lyon, you should not forget the city has been voted 
World Capital of Gastronomy. Its streets offer an inexhaustible se-
lection of places ranging from local bouchons, home made food bis-
tros, bakeries and sweet shops to many historical restaurants. 

Enjoy your stay in Lyon! 
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SOCIAL EVENTS 

Welcome Reception 
When:   18 September 2019, 19:30 
Where: Lyon City Hall 

          1 Place de la Comédie, 69001 Lyon 
Free of charge, however registration is required due to limited capacity. 

Organised thanks to the kind support of the City and the 
Metropole of Lyon (Ville et Métropole de Lyon). 

The delegates will enjoy the first networking event on Wed-
nesday evening, receiving a Welcome by the Deputy Mayor of 
the City of Lyon in charge of intergenerational relations.  

The Welcome Reception represents a great occasion to make 
acquaintance with new colleagues and catch up with old 
friends whilst enjoying the beauty of Lyon. 

Public transporation: Direct bus C5 from the Congress Centre (stop Musée d'art 
contemporain) to the City Hall (stop Hôtel de Ville). / Lyon Walk organised from the 
Congress Centre to the City Hall 

EPUAP Lyon Walk 
When: 18 September 2019, at 18:15 
Where: Route from the Lyon Congress Centre 
to the Lyon City Hall 
It's time to move for pressure ulcer prevention. 

After the EPUAP walk in Rome, EPUAP will lead an Awareness 
Walk again for pressure ulcer prevention during its 21st Annual 
Meeting in Lyon. Let's walk across the green part of Lyon along 
the famous river Rhône from the Congress Centre to the 
Lyon City Hall where the Welcome Reception will be held. 
Meeting point for the walk is at the Registration desk at 18:00. 
If you have ordered a STOP PU T-shirt for the Walk while reg-
istering at the conference, you can pick it up at the Registra-
tion desk from 18:00. 

Conference Dinner 
When:   19 September 2019, 20:00 
Where: Château de Saint Trys, Anse 

          Château de Saint Trys, 69480 Anse 
Price of the dinner ticket is not included in the registration fee. Last tickets are 
available at the Registration desk. 

 
The Conference Dinner will take place at the Château de 
Saint Trys, a family property from the 17th century located at 
the gateway of the French Beaujolais wine region (25 minutes 
from Lyon).  

The Welcome will take place at the Terrace offering splendid 
views of the Saône valley and the Alps. The dinner will be 
served in the historical Cuvage Hall, large space in stone dating 
from the 18th century. The delegates will have the opportunity 
to network whilst enjoying the pure authenticity of this his-
torical venue. 

Dinner transfers 
Information on dinner transfers is available at the Registra-
tion desk. 
Transfers will be organised to the dinner venue (Château de 
Saint Trys, Anse). 
3 coaches will leave from the Lyon Congress Centre at 
19:00 / 19:10 at the latest. 
The coaches will be leaving from Château de Saint Trys back 
to the Congress Centre in regular intervals starting from 
22:15. 
If needed, one extra coach will be organised from/ and to the 
Lyon City Centre. Please stop by the Registration desk for the 
most up-to-date information.
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Mölnlycke 
www.molnlycke.com 

Stand 36

GOLD SPONSORS

3M 
www.3m.com 

Stand 33

Arjo 
www.arjo.com 

Stand 23

Care of Sweden 
www.careofsweden.com 

Stand 6

Carital 
www.carital.com 

Stand 21

Dabir Surfaces 
www.dabir-surfaces.com 

Stand 17

PolyMem 
www.polymem.com 

Stand 20

Stryker 
patientcare.eu.stryker.com 

Stand 25

Winncare 
www.winncare.com 

Stand 24

SILVER SPONSOR

Smith & Nephew 
www.smith-nephew.com 

Stand 19
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EXHIBITORS 
3M 
www.3m.com

At 3M, we apply science in collaborative ways to improve 
lives daily. With $32 billion in sales, our 91,000 employees 
connect with customers all around the world. Learn more 
about 3M’s creative solutions to the world’s problems at 
www.3M.com or on Twitter @3M or @3MNews.

Stand 33

Abigo 
www.abigo.com

ABIGO Medical AB, a Swedish pharmaceutical company, 
owner and manufacturer of Sorbact® Advanced Wound 
Management products. Sorbact® Right from the start - pre-
vents and treats wound infections by lowering the bioburden. 
Meet us at booth #29. Welcome!

Stand 29

Arjo 
www.arjo.com 

We create value by improving clinical outcomes and we 
thereby contribute to a sustainable healthcare system. Our 
pressure ulcer prevention solutions are designed to help 
you optimize clinical outcomes. Our solutions are targeted 
to your individual patients and residents. 
Please visit us and be impressed by the future of pressure 
injury technology, Auralis.

Stand 23

B.Braun 
 www.bbraun.com

REMOVE BARRIERS TO HEALING 
B. Braun is the right partner for those who challenge 
barriers of wound healing in any sense. We offer more than 
a single product, we offer a unique combination of 
technologies to focus on and encompass wound infection, 
exudate management and skin care. Fierce as you are!

Stand 27

Brothier 
www.brothier.com 

French independent pharmaceutical company founded in 
1949. As the only designer, manufacturer and distributor of 
calcium alginate for therapeutic purposes, Brothier applies its 
know-how to hemostasis and tissue repair. Algostéril 
(dressings/ropes) are indicated and approved in healing of 
deep cavity wounds (infected or not), surgical and traumatic 
loss of substance.

Stand 22

Bruin Biometrics 
www.bruinbiometrics.com

BBI (Europe) Ltd is a pioneer in sensor based medical 
devices committed to the development of assessment 
devices for early identification of chronic, preventable 
conditions. BBIs lead product is the SEM Scanner, a hand-
held device that identifies increased risk of pressure ulcers 
5 days earlier (median)1 than standard of care.  
1. Okonkwo H. et al NPUAP 2018

Stand 32

Care of Sweden 
www.careofsweden.com

Our mission is to support caregivers to enable the best poss-
ible clinical and health-economical results in pressure ulcer 
prevention and treatment. We proudly base our development 
of mattress systems and cushions on research and clinical 
evidence - always together with health care professionals and 
users.

Stand 6

Carital 
www.carital.com

Carital Ltd is a Finnish healthcare technology company. Our 
story began in 1987. Today we are privileged to help healthcare 
professionals to provide better and more efficient patient care. 
This we do by manufacturing clinically proven, powered and non-
powered minimum pressure mattress systems based on Cari-
tal® Antideformation Technology.

Stand 21

Codan Consulting 
www.codan-consulting.com

Codan Consulting is a Professional Congress Organiser 
(PCO), Destination Management Company (DMC), and 
Association Development Company. 
Our international team can develop creative and cost-ef-
fective solutions for all your congress needs. The company 
has a proven record of arranging successful meetings in 
various countries across Europe and in the US, boosting 
the client association’s economics and facilitating a wide 
range of international company events.

Stand 13
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Coloplast 
pro.coloplast.fr/plaies/ 
soins-des-plaies/

What makes Coloplast special is our willingness to listen 
to the people who use our products and act on what we 
learn. Together, we are united by a shared purpose and 
passion to achieve fewer days with wounds. Therefore, our 
business unit Wound Care develop products of intelligent 
design such as our hydrocolloid dressings Comfeel® and 
foam dressing Biatain® with the 3DFit® technology. 
We dedicate ourselves to sharing deeper knowledge and 
guidance through Triangle of wound assessment® and 
through closer collaboration with health care profes-
sionals.

Stand 5

Dabir Surfaces 
www.dabir-surfaces.com

Pressure injuries (PIs) are highly preventable clinical adverse 
events resulting in unnecessary suffering and diminished 
quality-of-life for patients while increasing costs for hospitals. 
Secondary infections often accompanying PIs and can be life 
threatening. Dabir systems provide tissue offloading to pro-
mote healthy tissue perfusion to prevent pressure injuries.

Stand 17

EPUAP 
www.epuap.org

The European Pressure Ulcer Advisory Panel was established 
to support research, education and awareness among policy-
makers in PU prevention and treatment in all European 
countries with a focus on adequate patient-centred and cost-
effective pressure ulcer care. 

Stand 28

Etac 
www.etac.com

Etac is world-leading developer of ergonomic mobility aids 
for people in all stages of life. For numerous care situations, 
we offer state-of-the-art products that aim to enhance ac-
tivity, regardless of physical circumstances. Our heart lies in 
the solutions that optimize quality of life for the individual, 
their family and caregivers.  
Etac - Creating Possibilities

Stand 38

EWMA 
www.ewma.org

The European Wound Management Association (EWMA) is 
a European umbrella organisation, linking national wound 
management organisations within wound care. 
Attend the EWMA 2020 conference in London from 13 – 
15 May 2020 and experience high level scientific presenta-
tions, hands-on workshops and networking with more than 
3,500 fellow wound-care specialist from all over the world.

Stand 39

Frontier & Hospidex 
www.frontier-group.co.uk 
www.hospidex.eu

For Healthcare Professionals who are involved in the 
treatment and prevention of pressure ulcers, where time 
constraints, limited resources and increasing budget 
pressures, can impact on patient outcomes. 
We understand the daily challenges you face and we want 
to support you to be reassured, be safe, be secure and be 
comforted. Join Professor Dimitri Beeckman at our lunch 
time symposium on the 18th September and visit stand 
#30/31 to learn how to reduce pressure ulcer incidence 
rates and enable patients to be pressure ulcer free for 
longer. Frontier Medical Group in association with 
Hospidex, our partner in Healthcare solutions are looking 
forward to welcoming you at this years conference.

Stand 
30 & 31

Journal of Wound Care 
(JWC) 
www.magonlinelibrary.com/ 
toc/jowc/current

The Journal of Wound Care (JWC) is widely acknowledged 
as the global leader in wound care publications, 
internationally recognised and respected for the quality of 
our articles. Guided by key opinion-leaders, JWC defines 
cutting edge wound care practice, identifying future trends 
in the field and communicating best current practice.

Stand 42

Levabo 
www.levabo.com

Levabo is a Danish company, which develops, produces and 
sells inflatable single patient positioning cushions / mattresses 
for prevention and treatment of pressure ulcers. We have 
several individual product groups for specific positioning 
including hygienic solutions for toilet and bath. 

Stand 45

Lohmann & Rauscher 
www.lohmann-rauscher.com

Facilitate medical cares for health personnel by making the 
healing process the most comfortable and the shortest 
possible for the patient: That is the vocation of Lohmann & 
Rauscher's laboratories.

Stand 7
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Metanoia Sante 
www.metanoiasante.com

EscarProtectTM consists in a foam for cutaneous use to pre-
vent risks of bedsores which can originate from skin rashes, 
incontinence dermatitis and generally, maceration and fric-
tion-related irritations. EscarProtectTM weaves an intra-epi-
dermal network through liquid crystals formed by 
polymarization process. This network installs a sort of double 
membrane around the cells, delaying or preventing friction 
on skin and the effects of maceration for several hours, even 
after personal care.

Stand 47

MolecuLight 
www.moleculight.com

MolecuLight offers point of care solutions for wound care diag-
nostics. The MolecuLight i: X allows clinicians to visualize bac-
terial and tissue fluorescence in real-time & measure wounds 
assessment and helping clinicians make evidence-based treat-
ment decisions.

Stand 35

Mölnlycke 
www.molnlycke.com

At Mölnlycke®, we deliver innovative solutions for managing 
wounds, improving surgical safety and efficiency, and prevent-
ing pressure ulcers. Solutions that help achieve better out-
comes and are backed by clinical and health-economics 
evidence. In everything we do, we are guided by a single pur-
pose: to help healthcare professionals perform at their best. 
And we’re committed to proving it every day.

Stand 36

novacare 
www.novacare.org

novacare GmbH is an international company with more than 
25 years of experience that develops and distributes medical 
devices such as pressure care and pressure sore prevention 
products e.g. alternating pressure systems for residential care 
and clinical use. 

Stand 34

Société Française 
de l’Escarre 
www.escarre-perse.com/ 
escarres/

The Société Francaise de l'Escarre is a French association of 
professionals founded in 1991 with the mission of field action 
in the area of pressure ulcer prevention, education and 
research. The main objectif is to improve patient's quality of 
life by using all available means to fight against pressure ulcers.

Stand 4

PolyMem 
www.polymem.com

Ferris Mfg. Corp. is a privately held company dedicated to 
developing innovative products that bring desired and 
effective results to the healing process. PolyMem® 
Therapeutic Dressings have been used to successfully heal 
wounds and optimize pain control for patients throughout 
the world for over 30 years.

Stand 20

PUsensor 
www.pusensor.com 

PUsensor offers a new medical device using a research based 
and objective method for pressure ulcer risk assessment. The 
purpose is to complement today's subjective scales and 
accurately prevent pressure ulcers in order to reduce patient 
suffering and healthcare costs.

Stand 46

Smith & Nephew 
www.smith-nephew.com

Smith & Nephew is a leading portfolio medical technology 
company, operating in around 100 countries globally. 
We are a constituent of the UK's FTSE100 and our shares 
are traded on the London Stock Exchange and through 
American Depository Receipts on the New York Stock 
Exchange (LSE: SN, NYSE: SNN) 
Our purpose: Life Unlimited. Smith & Nephew exists to 
restore people’s bodies, and their self-belief

Stand 19

Stryker 
www.stryker.com

Stryker is one of the world’s leading medical technology com-
panies and, together with our customers, is driven to make 
healthcare better. We offer innovative products and services 
in Orthopaedics, Medical and Surgical, and Neurotechnology 
and Spine that help improve patient and hospital outcomes.

Stand 25

Talley 
www.talleygroup.com

Talley Group Ltd is a privately owned UK manufacturer with 
over 65 years’ experience. Product lines include a compre-
hensive range of high quality (Class II) pressure relieving mat-
tress systems, intermittent pneumatic compression pumps 
and garments for DVT prevention and a range of negative 
pressure wound therapy (NPWT) products. 

Stand 18
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Texisense 
www.texisense.com

Texis is dedicated to pressure ulcer prevention of wheelchair 
or bed ridden patients. Our devices are used by healthcare pro-
fessionals, and rely on a patented connected pressure-sensing 
fabric which continuously monitors pressures at the skin-sup-
port interface.  With our TEXICARE cushion cover, we are now 
bringing this technology to the people who need it the most: 
mobility impaired people in wheelchairs.  The seating pressures 
measured by Texicare are processed by a smart algorithm which 
detects reduced mobility and sends these persons repositioning 
alerts, thus favouring mobility on their wheelchair and contribu-
ting to the reduction of pressure ulcer risk.

Stand 44

Tissue Viability Society 
(TVS) 
www.tvs.org.uk

The Tissue Viability Society (TVS) is dedicated to all issues of 
tissue viability, a growing healthcare speciality that primarily 
considers all aspects of skin and soft tissue wounds, including 
acute surgical wounds, pressure ulcers and all forms of leg 
ulceration. To find out more about the Society please visit 
Stand 40.

Stand 40

Ueni Medica Ueni Medica launches GRANAXYL, a new medical device for 
skin ulcers. This dressing in powder form develops a gel at the 
exact size and contact of the wound. Its hyperosmotic and acid 
composition allows effective detersion and rapid granulation of 
exudative ulcers. GRANAXYL is easy to use and well tolerated.

Stand 43

Urgo Medical 
www.urgomedical.com

As the Healing Company, Urgo Medical's mission is to help 
clinicians relieving the burden of wounds in patients by pro-
viding them innovative and best-in-class solutions. Urgo 
Medical's teams are committed every day to working with 
health professionals to contribute to reduce healing time. Be-
cause every wound-free day makes a difference for patients.

Stand 26

Winncare 
www.winncare.fr

Winncare leads the way in France in promoting solutions for 
improving the care of people with loss of autonomy and sus-
ceptible to pressure ulcer risk. The group has two production 
facilities in France, Winncare operates with manufacturing 
and commercial business units in Poland, Germany, Spain, 
Tunisia, United Kingdom & Scandinavia.

Stand 24

Wounds International 
www.woundsinternational.com

Wounds International is a free online resource providing 
education to practitioners around the world, accessed by 
over 60,000 practitioners monthly from over 160 
countries., Please visit our stand to collect a range of free 
informative resources.

Stand 41
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