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NEWS

Resources

National Hybrid 
Conference: A Wound 
Care Networking and 
Educational Experience

Wounds 
Canada 
hosted its 
national 
hybrid con-
ference at 
RBC Place 
in London, 
Ontario, 
October 
17–19, 
2024, with 
over 400 
people in 
attendance 

and over 1000 people joining 
virtually. 

The conference theme, 
Canada’s Wound Care Landscape: 
Prevention, Healing and 
Excellence, offered attendees a 
diverse selection of wound care 
topics and workshops to hone 
their wound care skills.

The three-day conference 
featured 35 academic sessions, 
eight sponsored sessions, three 
workshops and over 40 research 
posters.  Attendees enjoyed 
meeting with industry repre-
sentative in the Exhibit Hall to 
learn about new products, listen 
to the research findings at the 
Poster Café and  

connect with policy facilitators 
to hear about policy implemen-
tation from across Canada at the 
Policy Café.

The first day of the event 
included the scholarship pres-
entations celebrating the recipi-
ents of these beneficial wound 
care awards. Congratulations to 
our winners!

Skin Health Advocate Resource 
Professional (SHARP) Scholarship 
Awards
1.	 Chu Lin MD CCFP,  

Edmonton, Alberta. 
Scholarship funding donat-
ed in memory of Bob Wilson.

2.	 Julianne Tower RN 
BScN, Ardrossan, Alberta. 
Scholarship funding in mem-
ory of Matt Anderson.

Best Practice Approach to Skin 
Health and Wound Management: 
(A100MNN) Knowledge 
Scholarship
Abigail Andoh RN, Ottawa, 
Ontario.

Unregulated Care Providers 
Scholarship
Monica Louisor, Scarborough, 
Ontario.

The ceremony for the first 
graduating class of the Wound 
Care Champion Program in 
Ontario was also held at the 
conference with a special tribute 
by Karima Velji, the Assistant 
Deputy Minister of Health of 
Ontario.

Plans are already underway 
for the next Wounds Canada 
National Hybrid Conference 

celebrating our 30th anniversary. 
Have your say and complete the 
needs assessment to offer your 
input in shaping the next con-
ference agenda. 
Click here: 2025 Wounds Canada 
Needs Assessment
We appreciate your input!

Policy Cafés Explore 
Regional Health Policies 
The inaugural 
Policy Cafés 
were held dur-
ing the 2024 
Wounds Canada 
National Hybrid 
Conference, 
featuring a 
series of inter-
active and 
casual events 
that included 
representatives 
from various 
provinces who 
shared crucial 
information 
and partici-
pated in useful 
a dialogue with 
attendees.

Led by Jane 
McSwiggan, 
MSc OT Reg MB 
IIWCC, the informal sessions had 
objectives which included: shar-
ing success stories related to 
advocacy at the organizational 
and regional level to advance 
enhanced wound prevention 

News In Wound Care
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and care; identifying barriers 
to implementing policies sup-
porting skin health and wound 
management; engaging in dia-
logue to determine best ways 
to spread successes in wound 
prevention and management 
across jurisdictions; brainstorm-
ing actionable solutions to 
overcome gaps in wound care 
policy across jurisdiction and 
inspiring a network of advocates 
committed to promoting policy 
changes in wound care. 

Based on positive post-event 
feedback the objectives were 
met.

Four round table sessions 
were held, led by wound care 
professionals from each region:
•	 British Columbia: Rosemary 

Hill 
•	 and Dr. John Hwang
•	 Ontario: Allison Luther
•	 Alberta: Charlene Brosinsky
•	 Quebec: Chantal Lebrecque 

and Joumana Fawaz. 
Each café delivered research 

data and first-hand accounts of 
their success stories in issues 
such as: involving offloading 
(issues with device equity and 
distribution, roles, building it 
into curriculums), turning prov-
incial data requests into recipro-
cal relationships, clinical care 
topics as documents of change, 
and how RMAQ requirements 
relate to prescribing and reim-
bursements related to wound 
care. 

Look to the summer issue of 
Wound Care Canada for further 
details about these Policy Cafés 
sessions and the insights heard 
by attendees.

Diabetic Foot Ulcer 
Roundtable Held 
At 2024 National 
Conference
Wounds Canada, in partner-
ship with Memorial University 
and the Limb Preservation 
Alliance, hosted the Canadian 
DFU Policy Roundtable: Moving 
Recommendations at the 2024 
Wounds Canada National Hybrid 
Conference.
The burden of diabetic foot 

complications is alarmingly high 
in Canada. For individuals with 
diabetes, these devastating foot 
complications can lead to ill-
ness, lower quality of life, ampu-
tation, disability and death. 
A factor contributing to this 
burden is limited health-care 
policies that effectively address 
the prevention and treatment of 
these complications.

Led by Dr. Zulfiqarali Abbas 
of D-Foot International and Dr. 
Kathleen Stevens of Memorial 
University, this roundtable 
captured information crucial 
to efforts to end unnecessary 
amputations related to diabetes 
worldwide. This information will 
provide help to guide immedi-
ate recommendations for action 
steps for policymakers.

Wounds Canada 
Partnerships

Wounds Canada Teams 
With CIHI To Address 
Inequities In Prevention 
Of Diabetes Related Leg 
Amputations 

An initiative involving Wounds 
Canada and the Canadian 
Institute for Health Information 
(CIHI) is aimed at revealing 
inequities in care with the goal 
of preventing diabetes-related 
leg amputations.

To urgently assist in provid-
ing equitable care, Wounds 
Canada CEO Mariam Botros, DCh 
DE IIWCC MEd, and Irmajean 
Bajnok, RN BScN MScN PhD, 
Wounds Canada Education and 
Policy Director, have partnered 
with CIHI researchers on the 
recently published report Equity 
in diabetes care: A focus on lower 
limb amputation.

Equity of preventative care is 
an issue across Canada. Because 
lower-limb amputations are 
largely preventable, timely 
access to care is essential. 

The CIHI report was prompted 
by the 2021 National Framework 
for Diabetes Act, which called 
for expanded data collection 
and reporting on diabetes-re-
lated indicators with a focus 
on health inequities. Wounds 
Canada speaks for Canadians 
health-care providers and 
patients and their care partners 
to promote prevention and to 
ensure that all Canadians have 
the same, and timely, access to 
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best-practice-based care.
Key findings from the report 

include:
•	 From 2020–2021 to 2022–

2023, there were more than 
3,000 leg amputations and 
more than 4,500 ankle, foot 
or toe amputations associat-
ed with diabetes annually.

•	 Patients who received a leg 
amputation spent a lengthy 
19 days in hospital, at an 
average cost of $47,000 per 
stay. 

•	 Lower limb amputations 
related to diabetes dispro-
portionately impact men, 
those living in neighbour-
hoods with lower income, 
lower education and higher 
social isolation and those 
living in rural and remote 
areas.

This report will help focus 
policy makers and health-care 
providers on early prevention 
and effective interventions and 
provide individuals with dia-
betes and their families with 
necessary resources and sup-
port programs. Wounds Canada 
will use these data to advocate 
across the country for more 
equitable care for all Canadians.

Wounds Canada 
Prioritizes The 
‘Voices Of Patients’ 
By Partnering With 
Lakehead University
Wounds Canada joined with 
Lakehead University in Thunder 
Bay ON to host a national 
exchange focused on patients 
experiences and their journies 
through wound care in Canada, 

as part of a long-term research 
project begun in 2022. 

The project, called Our Voices, 
Our Stories, kicked off with a 
unique knowledge mobiliza-
tion event where patients and 
patient advocates shared their 
stories of navigating Canada’s 
health-care systems and social 
life challenges to access wound 
care services. Event participants, 
including health-care provid-
ers and researchers, used the 
shared stories, reflections and 
dialogue to highlight several 
key areas of focus, including 
advocacy, change, collaboration, 
wound specialists, barriers, cul-
tural safety and accessibility. 

Visit: https://www.woundscan-
ada.ca/patient-or-caregiver/
patient-stories.

Wounds Canada and 
the Registered Nurses’ 
Association of 
Ontario (RNAO) 
Develop And 
Deliver Wound 
Care Champion 
Program  
Through the Wound 
Care Champion pro-
gram, which has been 
funded by the Ontario 
Ministry of Health, 
Wounds Canada and 
clinicians are helping to improve 
skin health. 

Education and training are 
critical components in closing 
the wound care knowledge 
and practice gaps across health 
systems. The Wound Care 
Champion Program is creat-

ing a critical mass of clinicians 
ready to lead sustained evi-
dence-based skin and wound 
management practices and poli-
cies in their organizations.  

For more information on 
the Wound Care Champion 
Program, visit: https://www.
woundscanada.ca/programs/
wound-care-champion-pro-
gram-wccp 

Publications

Updated Best Practice 
Recommendations For 
Skin Health and Wound 
Management 2025 To 
Launch in New Year
Best Practice Recommendations 
for Skin Health and Wound 
Management 2025 is an invalu-
able resource available to the 
public that contains new infor-

mation that 
makes it even 
more useful 
in a wide var-
iety of scen-
arios. This 
essential 
resource 
will be 
available 
digitally 
on the 

Wound Canada website in 
early 2025.

These updated recommenda-
tions: provide guidance on how 
to implement the recommen-
dations into practice; provide 
an overview of the structures 
and physiology of skin and 
the process of skin healing; 
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provide general recommen-
dations for all wound types; 
provide information for specific 
wound types and factors that 
may affect wound healing; and 
use the Wound Prevention and 
Management Cycle to guide 
frontline clinicians and health 
decision makers through a step-
by-step process that addresses 
the assessments, interventions 
and outcomes.

On publication, the new Best 
Practice Recommendations 
(BPRs) will be accessible at 
www.woundscanada.ca

Social Media, 
Awareness 
Campaigns, Public 
Relations
Wounds Canada believes in tak-
ing every opportunity to inform 
our followers and the general 
public about our crucial mission: 
raising awareness on the many 
approaches to effectively tackle 

wound care. In the past few 
months, we ran several initia-
tives: 
•	 A pressure injuries preven-

tion campaign was executed 
throughout the month of 
November leading up to 
Worldwide Stop Pressure 
Injury Day, November 21, 
2024.

•	 The CN tower in Toronto was 
lit up with our colours (red 
and white) on November 
21, 2024, to highlight Stop 
Pressure Injury Day and 
Wounds Canada. 

•	 Board member Linda Moss, 
Wounds Canada CEO Mariam 
Botros and Wounds Canada 
Director of Education and 
Policy Irmajean Bajnok were 
on the TV program Savvy 
Seniors, where they talked 
about pressure injuries.

•	 We posted messages on 
our multiple platforms on 
November 14, 2024 - World 
Diabetes Day.

•	 A number of media releases 
were sent out to showcase 
the key events at confer-
ence.

•	 A crucial article in 
Innovation News was pub-
lished in November, high-
lighting our continued 
efforts.

If so, we’d love to share it with the wound care community.

DO YOU HAVE A CASE 
REPORT, WOUND SLEUTH 
OR OTHER STORY THAT 
MIGHT BE OF INTEREST
TO OUR READERS?

Please send expressions of interest or inquiries to ian.corks@woundscanada.ca

Editorial deadline for Summer 2025 issue: March 15.

http://www.woundscanada.ca
https://www.innovationnewsnetwork.com/canadian-innovations-building-a-healthier-population-with-advancements-in-skin-health-and-wound-management/52854/
mailto:ian.corks%40woundscanada.ca?subject=
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NEWS FROM OUR INDUSTRY PARTNERS

NEWS

Arjo Canada
At Arjo, we believe that empowering movement 
within health-care environments is essential 
to quality care. Our products and solutions are 
designed to pro-
mote a safe and 
dignified experience 
through patient 
handling, medical 
beds, personal hygiene, disinfection, diagnos-
tics and the prevention of pressure injuries and 
venous thromboembolism.

We understand that your health-care organiza-
tion is dynamic, constantly evolving and respond-
ing to its surrounding environment. Patients and 
patient needs fluctuate as seasons change, mak-
ing your flexibility in answering challenges even 
more important. Predicting when you will need 
more sophisticated systems and which patients 
will need them isn’t easy. Arjo rental solutions are 
customizable to fit the demands of your health-
care environment, now offering a range of prod-
ucts and solutions that includes therapeutic sup-
port surfaces, bariatric room solutions, ICU early 
mobility, dementia care, safe patient handling 
and specialized seating.

Learn more about our rental solutions here: 
https://ca.arjo.com/l/918753/2024-10-03/xgm62

Aroa Biosurgery Ltd.
AROA™ is a New Zealand based soft-tissue 
regeneration company. Our AROA ECM™ tech-
nology has been used in over 6 million applica-
tions globally. The mission of AROA is to ‘unlock 
regenerative healing for everybody’ by develop-
ing advanced regenerative medicine technologies 
for patients suffering from acute and chronic 
wounds.

Endoform™ Natural Restorative Bioscaffold is a 
unique extracellular matrix (ECM) for the treat-
ment of acute and chronic wounds. Endoform™ 

supports all phases of wound healing and is 
appropriate for use from day one to restore prote-
ase balance and advance healing to the prolifera-
tive phase.

Endoform™ Antimicrobial Restorative 
Bioscaffold contains 0.3% ionic silver, appropri-
ate for use in 
wound treat-
ment where 
there is an ele-
vated risk of 
infection.

Endoform™ is fully integrated into the body’s 
own tissue and is perfectly suitable for use with 
Negative Pressure Wounds Therapy (NPWT) to 
expedite wound healing.

Link: https://aroa.com/about-aroa/

Biocomposites
At Biocomposites, we are distinct in that our team 
of specialists is singularly focused on the develop-
ment of innovative calcium compounds for 
surgical use. Our innovative products are at the 
forefront of cal-
cium technology 
and range from 
bone grafts to matrices that can be used in the 
presence of infection. We are proud to be driv-
ing improved outcomes across a wide range of 
clinical applications, in musculoskeletal infection, 
trauma, spine and sports injuries, for surgeons 
and patients alike.

Link: https://biocomposites.com/us/

Biomiq Inc.
Biomiq is a Canadian owned and operated com-
pany offering a comprehensive suite of advanced 
solutions to health-care professionals designed 
to meet the toughest wound care challenges and 

https://ca.arjo.com/l/918753/2024-10-03/xgm62
https://aroa.com/about-aroa/
https://biocomposites.com/us/
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maximize patient care.
At Biomiq, we’re redefining what’s possible in 

wound care. Our line of PureCleanse™ wound
cleansers harnesses pure, stable hypochlorous 
acid (HOCl) to deliver safe, effective wound 
cleansing that preserves healthy tissue and 
accelerates healing. With innovative, proprietary 
delivery systems tailored for a variety of clinical 
settings, PureCleanse™ is built to empower

physicians and 
clinicians with 
the tools they 

need for better patient outcomes.
But we don’t stop there. Biomiq also offers 

JetOx™ technology for jet lavage wound therapy 
and Suturegard HEMIGARD© ASRD for surgical 
wound management, reducing wound dehis-
cence.

Products available through national GPO con-
tracts, via Biomiq or your preferred Canadian 
distribution partner. Visit www.Biomiq.health/
WoundCare to learn more.

Link: www.Biomiq.health/WoundCare

Classic Health
Classic Health, a second-generation, family-
owned company, has been dedicated to providing 
top-quality medical supplies for over 30 years. 
Founded by Murray Ellis, Classic Health has grown 
under the leadership of his children, Denise and 
Graham Ellis, who continue to honour their fath-
er’s commitment to exceptional health-care solu-
tions.

Our flagship product, Classic Pads, was spe-
cifically designed to address the needs of the 
wound care market. With an emphasis on superior 
absorption, durability, and comfort, these second-
ary absorbent pads provide patients with reliable 

and effective 
care during 
the heal-
ing process. 

Classic Pads have been trusted by health-care 
professionals for their quality and performance, 
supporting wound healing while maintaining 

patient comfort.
As we continue to innovate and expand our 

product lines, Classic Health remains focused 
on improving health-care outcomes through 
advanced wound care solutions. Our goal is to 
provide medical professionals with the tools they 
need to deliver the best possible care to their 
patients, while also ensuring affordability and 
accessibility.

Visit www.classichealth.com to learn more 
about our products, including Classic Pads, and 
how we can help you enhance your wound care 
treatments.

Link: www.classichealth.com

Coloplast
We work to make life easier for people with 
wound and skin care needs – and for the health-
care professionals who treat them. For more than 
40 years, we’ve been solving wound and skin care 
challenges. Our wound care products support all 
stages of the heal-
ing process and 
offer advanced 
capabilities in 
managing exudate. Our business includes Ostomy 
Care, Continence Care, Wound and Skin Care, 
Interventional Urology and Voice and Respiratory 
Care.

Link: Biatain Silicone: Foam Dressings for the 
treatment of wounds (coloplast.ca)

Convatec
Convatec is a global medical products and tech-
nologies company, focused on solutions for the 
management of chronic conditions, with lead-
ing positions in advanced wound care, ostomy 
care, continence and critical care, and infusion 
care. With around 10,000 colleagues, we provide 
our products and services in over 100 countries, 
united by a promise to be forever caring. Our 
products provide a range of benefits, from infec-
tion prevention and protection of at-risk skin, to 
improved patient outcomes and reduced care 

http://www.biomiq.health/WoundCare
http://www.classichealth.com
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbiatain.coloplast.ca%2F&data=05%7C02%7Cusdbur%40coloplast.com%7C3edbc77ae7b74d0edb6908dcd1a3c476%7Cdbbb8b465ce84d5ebaf8bda0d21dce29%7C0%7C0%7C638615748511077510%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9pmHs3Z0IHdYpupr8F3YhR%2BWt%2BfGWEaLr33xNA1brHo%3D&reserved=0
https://eur03.safelinks.protection.outlook.com/?url=https%3A%2F%2Fbiatain.coloplast.ca%2F&data=05%7C02%7Cusdbur%40coloplast.com%7C3edbc77ae7b74d0edb6908dcd1a3c476%7Cdbbb8b465ce84d5ebaf8bda0d21dce29%7C0%7C0%7C638615748511077510%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C0%7C%7C%7C&sdata=9pmHs3Z0IHdYpupr8F3YhR%2BWt%2BfGWEaLr33xNA1brHo%3D&reserved=0


10	 Wound Care Canada	 Volume 22, Number 2 · Winter 2024

costs. https://www.convatec.ca/
Convatec est une entreprise mondiale de pro-

duits et de technologies, chef de file dans le 
marché des soins pour stomie, des traitements 
des plaies, de l’incontinence et des soins aigus 
ainsi que des dispositifs de perfusion. Les produits 
de Convatec apportent un éventail d’avantages 

et de bienfaits 
cliniques et 
économiques, 
y compris une 
protection 

contre les infections et pour la peau à risque, une 
amélioration des résultats cliniques et une réduc-
tion de l’ensemble des coûts associés aux soins. 
https://www.fr.convatec.ca/

Link: English: https://www.convatec.ca/ French: 
https://www.fr.convatec.ca/

Essity
Essity is a leading global hygiene and health 
company dedicated to improving well-being 
through innovative and sustainable products, 
shaping a healthier future for all. We provide 
high-quality wound and incontinence care, ortho-
pedic and compression products. Our innovative 
and cost-effective solutions, coupled with our 
expertise, cutting edge technology, and global 
coverage, allow for better patient care outcomes. 
Additionally, our cus-
tomers and partners 
value our support 
through training and 
educational programs. Essity sells in approximate-
ly 150 countries under leading global brands 
Cutimed®, Hydrofera Blue®, Leukoplast®, JOBST®, 
Delta-Cast®, Actimove® and TENA®.

Link: https://medical.essity.ca/home.html

Gentell
Gentell is the largest vertically-integrated wound 
care company in the world. We provide efficient, 
affordable, patient-specific wound treatments to 
patients in nursing homes, hospices, hospitals 

and other settings. We employ clinical special-
ists throughout the United States and Canada 
to assist with 
treatment rec-
ommendations 
and provide edu-
cation about the 
proper utilization of wound care products. With 
production facilities in the United States, Canada 
and China, we are one of North America’s largest 
manufacturers of wound care supplies.

Link: www.gentell.com

Integra Lifesciences
Integra LifeSciences, a global leader in medical 
technology, is dedicated to limiting uncertainty 
for clinicians so they can concentrate on provid-
ing the best patient care. Integra offers innovative 
solutions in advanced wound care, regenerative 
technologies, neurosurgery and surgical instru-
ments, saving and sustaining lives around the 
world.

For 35 years, 
Integra has made an 
impact in multiple 
disciplines spanning 
regenerative tissue technologies such as IDRT, to 
treatments and care of brain tumors, hydroceph-
alus, and other neurological conditions. And this 
legacy of improving the most intricate medical 
procedures lives on today.

Integra is focused on research and innovation 
for the management of acute and chronic wounds 
and burns. We provide a comprehensive suite of 
evidence-based products designed to support the 
patients’ natural restorative healing process and 
the clinicians’ goals of healing wounds efficiently 
and effectively at every stage of the wound heal-
ing process. We strive to provide quality solutions 
to achieve the highest level of customer satisfac-
tion.

Integra’s Advanced Wound Care portfolio 
includes MediHoney ® Antibacterial Dressings , 
the global leading medical-grade honey-based 
product for the management of acute and chronic 

https://www.convatec.ca/
https://www.fr.convatec.ca/
https://www.convatec.ca/
https://www.fr.convatec.ca/
https://medical.essity.ca/home.html
http://www.gentell.com
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wounds and burns and TCC-EZ ® Total Contact 
Cast System, a prefabricated and easy-to-use 
system designed to provide a protective wound 
healing environment for diabetic foot ulcers that 
supports patient offloading compliance.

Integra also offers a line of disposable scalpels 
and curettes for wound debridement under the 
Miltex® brand – a name synonymous with quality 
instruments.

To learn more about Integra’s Advanced Wound 
Care Solutions, visit us at www.integralife.com or 
email us at IntegraCanada RSVP.

Link: https://products.integralife.com/out-
patient-clinic-private-office/category/wound-re-
construction-care-outpatient-clinic-private-office

Kane Biotech Inc.
Kane Biotech Kane Biotech (TSXV: KNE) is a 
Canadian publicly traded home-grown Manitoba 
company leading the advancement of technol-
ogies and products that break up biofilms and 
destroy bacteria, mainly focused on chronic 
wound care, such as diabetic foot ulcers, burns, 
venous and pressure ulcers.

Biofilm impaired healing is the largest 
unresolved problem in chronic non-healing 
wounds. As a well-established R&D company, 
based in the Smartpark Innovation Hub at 

the University of 
Manitoba, we are 
proudly setting new 
standard in biofilm 

treatment with our patented Coactiv+TM. With 
our disruptive innovative technology, we are THE 
biofilm company who thrive efficacity, ease of use 
and accessibility for our products.

Kane has two leading products: revyve™ 
Antimicrobial Wound Gel which is now commer-
cialized. It is US FDA 510(k) cleared and reim-
bursed under Medicare and Medicaid, for which 
we are starting to receive revenue globally. Kane 
has distribution partners in the United States, 
Columbia, Panama, Costa Rica, Qatar and United 
Arab Emirates with new agreements currently 
being drafted for South Africa, Australia, Malaysia, 
and Kuwait.

DispersinB ® Wound Gel is to begin the first 
of two clinical trials. The development of this 
product is currently being funded by the US 
Department of Defense (US DoD).

Kane has recently obtained ISO13485:2016/
MDSAP (Medical Device Single Audit Program) 
certification, required by Health Canada’s regu-
latory process and we anticipate approval of 
revyve™ Antimicrobial Wound Gel in Canada in 
the near future.

Link: https://kanebiotech.com/

L&R Canada
L&R (Lohmann & Rauscher) is a leading inter-
national developer, manufacturer, and distributor 
of medical devices and health-care solutions of 
the highest quality. We have a broad portfolio of 
more than 60,000 products and services in the 
area of wound management and compression 
therapy, including trusted brands like Debrisoft®, 
Vliwasorb®, ReadyWrap®, TributeNight™ and 
others.

Debrisoft® 
is a patented 
wound cleansing 
technology which 
rapidly lifts, binds 
and removes 90-99% of slough, biofilm and 
bacterial load with visible results in just 2-4 
minutes, all while being virtually painless for the 
patient.

ReadyWrap® is an adjustable gradient 
compression wrap whose low-stretch straps 
deliver effective compression therapy with high 
working and low resting pressure. ReadyWrap 
offers a unique colour-coded visual guide for 
application and alternating strapping system to 
support one-handed donning as needed.

We are passionate about supporting people and 
their health care — they have been the heart of 
everything we do for more than 170 years.

Link: www.lohmann-rauscher.ca

https://products.integralife.com/outpatient-clinic-private-office/category/wound-reconstruction-care-outpatient-clinic-private-office
https://products.integralife.com/outpatient-clinic-private-office/category/wound-reconstruction-care-outpatient-clinic-private-office
https://products.integralife.com/outpatient-clinic-private-office/category/wound-reconstruction-care-outpatient-clinic-private-office
https://kanebiotech.com/
http://www.lohmann-rauscher.ca
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Leika Medical Equipment
With 35 years of experience, Leika Medical 
Equipment is committed to supporting health-
care professionals by providing reliable, 
high-quality products. Our dedication to being 
by your side is reflected in the trust we establish 
with every member of the health-care commun-
ity, from doctors to occupational, nurses and 
NSWOCs.

We take pride in being a reference in the field 
of wound care, consistently offering top-tier solu-
tions that adhere to best practices in patient care.

Leika stands out due to its unwavering commit-
ment to customer service, offering comprehensive 
guarantees ensuring peace of mind. Our diverse 

range of products 
includes advanced 
technologies such 
as Negative Pressure 
Wound Therapy 
(NPWT), with differ-

ent pumps options designed to facilitate healing 
efficiency.

Additionally, Nanogen Aktigel and Aktiv offers 
advanced healing agents in gel form and as a 
membrane for quick absorption into the wound, 
accelerating the healing process. Silgen AG Spray, 
an innovative and cost-effective method of deliv-
ering silver into all wound types, further comple-
ments our range.

We also specialize in preventive and curative 
therapeutic surfaces that promote patient com-
fort while reducing the risk of pressure injuries. 
Our specialized technology for curative thera-
peutic surfaces ensures durability and optimal 
performance, making our products an essential 
component in wound care management, whether 
in hospital or home settings.

At Leika, we remain true to our core values of 
excellence and customer focus, continually innov-
ating and setting the standard for wound care 
solutions across Canada.

Link: https://leika.ca/en/

MedQuest Medical
Founded in 2007, MedQuest Medical is a 
Canadian family owned specialty medical device 
distribution company. MedQuest partners with 
leading global 
brands to pro-
vide innova-
tive products 
and cost-effective patient care solutions to the 
Canadian market for our customers and their 
patients. MedQuest is proud to exclusively 
partner with DeRoyal Industries, to represent 
DeRoyal’s complete Wound Care portfolio in 
Canada. DeRoyal offers a comprehensive range 
of solutions including burns and general wound 
care, advanced dressings, and negative pressure 
wound therapy systems. DeRoyal’s Multidex® 
wound dressings are a sterile maltodextrin 
composition with 1% ascorbic acid that supports 
an optimal wound healing environment across 
a variety of wound types. Algidex Ag+ ® wound 
dressings feature a unique combination of silver, 
alginate and maltodextrin designed to support an 
optimal moist wound environment.
To learn more about DeRoyal’s complete Wound 
Care Solutions visit us at: www.deroyal.com

Link: www.medquestmedical.com / www.deroyal.
com

MedTech Solutions Group (Argentum 
Medical)
Argentum Medical is a leading provider of propri-
etary products focused on infection prevention 
and advanced wound care solutions. Argentum’s 
products are used in a wide variety of appli-
cations including surgical wounds, burn care, 
wound care, negative wound pressure therapy, 
dressings for IVs and catheters and antimicrobial 
skin and wound cleansers.

Silverlon® Dressings use a proprietary silver-
plating technology which results in every 
strand of the dressing being plated with 
pure silver. Containing up to 50 to 100 times 
the silver ion content of silver impregnated 
dressings, Silverlon® has been recognized by 

http://www.deroyal.com
http://www.medquestmedical.com
http://www.deroyal.com
http://www.deroyal.com
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numerous peer-reviewed and independent 
researchers as the leading antimicrobial wound 
care dressing. Silverlon® produces a broad-
spectrum antimicrobial effect that rapidly kills 
microorganisms, eradicating MRSA in as little as 4 
hours in the dressing and keeps working for up to 
7 days, without the side-effects of other products 
including microbial resistance, staining, stinging, 
and prolonging the inflammatory response.

Anasept® Antimicrobial Wound Cleanser, Gel 
and Irrigation Solution help in the mechanical 

removal of debris, 
while delivering a 
broad-spectrum 
antimicrobial to the 
wound site to inhib-
it bacterial growth. 

Anasept formulation is proprietary in both its 
combination of components and how it is manu-
factured, resulting in an isotonic formulation 
whose components synergistically work together 
to provide multiple mechanisms to kill, eradicate 
pathogens, and ensure pathogens are unable to 
reseed or continue to proliferate after the initial 
kill.

Men’s Liberty Acute™, CathGrip® and FreeDerm® 
are proprietary solutions for urinary management, 
securement, infection control and skin protection.

Link: https://www.bravidamedical.com/

MIMOSA Diagnostics
MIMOSA Diagnostics Inc. is a leading provider 
of intuitive, equitable and accessible health-
care technology. Their flagship all-in-one wound 
imaging solution, the MIMOSA Pro, streamlines 
point-of-care tissue health assessments by cap-
turing four key 
insights at the 
point-of-care: 
wound meas-
urement, tissue oxygenation, thermal, and digital 
images. With a processing time of less than 1 
second, the images captured are automatically 
uploaded to the accompanying HIPAA-compliant 
web portal where clinicians can monitor patient 

progress, make timely clinical decisions, validate 
the efficacy of chosen treatment modalities and 
collaborate towards improved patient outcomes.

Link: www.mimosadiagnostics.com

NanoTess
NanoTess is creating new frontiers of opportunity 
within health care through catalytic innovation, 
beginning with skin and wound healing. With 
a vision to end the silent pandemic of complex 
wounds and improve skin health, NanoTess is 
on a mission 
to provide 
leading edge 
technology to 
improve patient 
outcomes, address the needs of both patients 
and health-care providers and reduce health-
care costs. Their flagship technology, NanoSALV 
Catalytic, revealed excellent results across a 
diverse, real-world patient population, showcas-
ing that this technology improved wound healing 
by 57.6%, reduced wound care costs by ~46%, 
and improved mental health and quality of life 
for patients and their families in comparison to 
currently available best-in-class technologies. To 
date, NanoSALV Catalytic has helped thousands of 
Canadians heal.

Link: www.nanotess.com

Quart Medical Inc.
EdemaWear - A novel approach to compression 
[Quart Medical]
Compression is a recognized cornerstone of 
management of the venous system, after vascular 
assessment for healability. EdemaWear is a novel 
approach that delivers compression under a series 
of longitudinal ridges running parallel to the limb. 
In contrast to conventional circumferential com-
pression, longitudinal compression doesn’t cause 
a tourniquet effect that could interfere with limb 
circulation and lymphatic drainage.

Michael Quart was introduced to EdemaWear 
by Dr. Gary Sibbald. Both were among the early 

https://www.bravidamedical.com/
http://www.mimosadiagnostics.com
http://www.nanotess.com
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architects of what later become Wounds Canada. 
Quart Medical acts as the exclusive importer for 
EdemaWear. You can listen to the recent webi-
nar by Dr. Sibbald and Pat Coutts discussing low 

compression 
vascular assess-
ment and a peer 
reviewed study 
on EdemaWear 
in Advances in 
Skin and Wound 
Care. Watch the 

low compression webinar with Dr. Sibbald & Pat 
Coutts https://youtu.be/CjXOLhPxlvo 

Indications include:
•	 Edema from venous hypertension
•	 Post-op edema
•	 Lymphedema
•	 Venous leg ulcers
•	 Skin tears
•	 Wherever safer, more comfortable and accept-

able compression is required.
Traditional circumferential compression can 

be hot and uncomfortable for the patient, which 
may compromise adherence to low compression. 
EdemaWear provides a cool novel approach using 
longitudinal compression. 

Choosing the correct stockinet size is the most 
important factor in determining the effectiveness 
and comfort of EdemaWear. Brochures, a sizing 
guide and clinical information can be found on 
the Quart Medical website. 

Available through all major Canadian health-
care dealer/distributors and for patients through 
Payless Medical.

Link: https://quartmedical.com/wp-content/
uploads/Evaluation_of_Longitudinal_and_
Tubular_Compression-Sibbald-et-al-2020-ASWC-
distributed-by-WoundPedia-with-permission.pdf

Sigvaris
Sigvaris Group has been committed to helping 
people feel their best, every day, for nearly 160 
years. Our medical compression solutions offer 
effective and reliable support for vascular and 

lymphatic conditions.
We offer your patients a product portfolio craft

ed with the most advanced technology, quality 
materials and fashionable designs that cater to a 
wide range of different needs and indications.

Our 
premium 
medical 
compres-
sion socks 
and stock-
ings are 
designed to 
ensure precise fit and accurate compression for 
people with diverse lifestyles.

Our ready-to-wear inelastic compression wraps 
support the active treatment and management 
of edemas with adjustable ranges of resting com-
pression in an innovative design for superior fit 
and easy application.

Sigvaris Group is your ideal partner in patient 
care and wellness for vascular and lymphatic con-
ditions.

Link: www.sigvaris.ca

Smith+Nephew
Smith+Nephew is a portfolio medical technology 
company focused on the repair, regeneration, 
and replacement of soft and hard tissue. We exist 
to restore people’s bodies and their self-belief 
by using technology to take the limits off living. 

Alongside 
our cus-
tomers we 

will not settle until we have solved the challenges 
of preventing and healing wounds, because they 
hold back too many lives.

Link: www.smith-nephew.com

https://youtu.be/CjXOLhPxlvo
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
https://quartmedical.com/wp-content/uploads/Evaluation_of_Longitudinal_and_Tubular_Compression-Sibbald-et-al-2020-ASWC-distributed-by-WoundPedia-with-permission.pdf
http://www.sigvaris.ca
http://www.smith-nephew.com
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Westech Health Care Ltd.
Westech Health Care Ltd. is a Canadian company 
bringing you unique, high quality, innovative 
health-care products.

Through our core values of integrity, trust, hon-
esty, knowledge 
and respect, 
Westech has 
created a strong 
presence in the 
Canadian health-
care market.

With over 30 
years of experi-
ence in the 

health-care industry, we are committed to evolv-
ing and adapting to Canada’s health-care needs, 
and to providing quality support and service to 
health-care professionals to assist them in provid-
ing the best level of care. 

We are very proud to represent high quality 
products such as Salts Healthcare – Ostomy prod-
ucts, HidraWear- wearable wound care and Seni 
Incontinence products.

Link: https://www.westechhealth.com/salts-os-
tomy-products

Stay connected!

Get on the Wounds Canada
mailing list!
To receive ations,information, invitations
and more, send an email to info@woundscanada.ca.  

Follow us on socialmedia!
Facebook:
X:
Instagram:
LinkedIn:
YouTube:

@woundscanada
@woundscanada

@woundscanada
@woundscanada
@CAWCnet

https://www.westechhealth.com/salts-ostomy-products
https://www.westechhealth.com/salts-ostomy-products
https://www.facebook.com/WoundsCanada/
https://twitter.com/WoundsCanada
https://www.instagram.com/woundscanada
https://www.linkedin.com/company/woundscanada/
https://www.youtube.com/@CAWCnet
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Depth Matters: A Step-
by-Step Guide To Packing 
Hard-to-Heal Wounds 
By Idevania G Costa RN NSWOC PhD, Robert Strachan HBASc HBSc and 
Maria Girlane SA Brandão RN PhD Student

How to cite: Costa IG, Strachan R, Brandão MGSA. Depth matters: a step-by-step guide to pack-

ing hard-to-heal wounds. Wound Care Canada. 2024;22(2):16-26. DOI: 10.56885/GHRO2941

Wound healing is a dynamic and multi-phase 
physiological process, determined by various cel-
lular, chemical, and hormonal mechanisms.1,2 This 
process occurs through a complex interplay of 
growth factors, cytokines and chemokines, which 
restore the structure and function of the skin 

through regulated phases: hemostasis, inflamma-
tion, proliferation and maturation. These phases 
overlap and are influenced by systemic responses, 
such as the release of catecholamines and cor-
tisol, which facilitate tissue perfusion and sup-
port the cellular activity necessary for healing.1,2  

https://www.woundscanada.ca/news/750-depth-matters-a-step-by-step-guide-to-packing-hard-to-heal-wounds
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Generally, wound healing occurs through three 
mechanisms: 1) primary intention, where the 
wound edges are sutured or stapled together;  2) 
secondary intention, which involves the gradual 
filling of an open wound with granulation tissue; 
and 3) tertiary intention, where the wound edges 
are deliberately left open for delayed closure, 
allowing for infection control.3,4

In a deep wound, it is common to encounter 
edge detachment, tunnelling or undermining, 
complications that affect the continuity of the 
healing process and timely closure of the wound. 
Edge detachment (Figure 1) occurs when the 
margins of the wound are slightly separated from 
the underlying tissue creating a space that can 
hide fluids, bacteria, or necrotic tissue, which 
can delay healing and increase the risk of infec-
tion. Tunnelling, on the other hand, refers to the 
formation of holes beneath the skin (Figure 2), 
resulting from inflammatory or infectious pro-
cesses, which delays the proper closure of the 
wound.5 Undermining (Figure 3), in contrast, 
occurs when the tissue under the wound edges 
becomes eroded, causing a pocket of space 
underneath the skin’s surface. 5, 6

In clinical practice, it is observed that edge 
detachment, tunnelling or undermining signifi-
cantly impact healing by delaying tissue repair 
and compromising treatment progress. A recent 
expert consensus highlights the importance of 
assessing not only the size of the wound but also 
the presence and extent of complications includ-
ing tunnelling and undermining.6 Additionally, 
another consensus on wound healing address-
es the TIMERS tool (See box), where one of the 
key elements of assessment is the wound edge 
characteristics.7 The authors report that epi-
thelial advancement is highly unlikely to be 
accomplished if the wound edge is not properly 
managed, emphasizing the need to observe for 
detachment, tunnelling, or epibole.7 

TIMERS (Tissue, Infection/Inflammation, Moisture, 
Edge of the wound, Regeneration, and Social 
factors) can help identify early signs of detach-
ment.17 TIMERS incorporates a holistic view of 
wounds healing, ensuring that clinicians address 
not only the physical aspects of the wound but 
also the social and emotional factors affecting 
patient outcomes, ensuring that wound packing 
and dressings are tailored to the evolving needs 
of the wound.17

Despite the relevance of these factors, they are 
not systematically evaluated by health-care pro-
viders (HCPs), particularly those without formal 
training in wound care. Anecdotally, documen-
tation of edge detachment, tunnelling or under-
mining is consistently absent from patient charts, 
complicating effective monitoring of the healing 
process. Furthermore, inadequate packing tech-
niques are sometimes employed, a gap that war-
rants further investigation. We hypothesize that 
this may stem from an insufficient understanding 
of the procedure’s importance. Additionally, it 
is important to consider that deep wounds typ-
ically produce a significant amount of exudate 
due to damage to underlying tissues, which 
require robust and sufficient materials for packing 
appropriately (Figure 4). Therefore, HCPs must 
select packing materials that effectively manage 
moisture balance, especially in highly exudative 

Figure 1
Wound with edges 
detachment.
Source: Personal 
archive - 3rd author

Figure 2
Wound with Tunnel.
Source: Personal 
archive - 1st author

Figure 3
Wound with under-
mining. 
Source: Personal 
archive - 1st author
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wounds. Initially, frequent dressing changes may 
be necessary, with intervals gradually extended as 
exudate levels decrease. This strategy is essential 
for optimizing healing and minimizing complica-
tions.

It is crucial to address wound packing require-
ments, as inadequate filling of deep wounds 
increases the risk of complications and negatively 
impacts patients’ quality of life. 8-10 Issues such as 
foul odour can cause embarrassment, social isola-
tion and emotional distress for patients, directly 
reducing their overall well-being​.11 To help miti-
gate these impacts, the goal of wound packing 
is to gently fill dead spaces from the base of the 
wound to the surface, promoting tissue growth 
from the inside out. Literature supports that 
dressing material should fit snugly, but neither 
tightly nor loosely, allowing the dressing to opti-
mally absorb exudate while promoting healing 
from the base upward.3,4 

The need for a comprehensive packing guide 
is underscored by the shortage of HCPs trained 
in wound care, which has led to wound manage-
ment being performed by generalist HCPs. 
Consequently, clear, step-by-step guidance is 
necessary to assist professionals, patients and 
care partners in addressing these critical aspects 
of wound care that are often overlooked. Thus, 
the objective of this work is to provide a step-
by-step guide on wound packing technique and 
dressing selection in the management of deep, 
undermining and tunnelling wounds, with a focus 
on preventing complications such as infection, 
delayed healing and abscess formation.

Methods
We conducted a critical literature review across 
multiple databases, including PubMed, CINAHL, 
Medline and Scopus, from July 2024 to September 
2024. Google Scholar was also used to cap-
ture additional articles that may not have been 
indexed in the primary databases. Our search 
focused on peer-reviewed literature published in 
English.

The following keywords were used: cavity 
wound packing, depth of wound packing, deep 
wound management, wound cavity dressing, 
packing in undermining wounds and dressing 
selection for deep wounds, to capture a com-
prehensive range of studies on wound care and 
packing techniques. To narrow the search, filters 
related to time (articles published between 2000 
and 2024), wound complications, such as under-
mining and tunnelling, were applied, resulting 
in overlapping hits and further refinement of the 
literature pool. 

Initially, broader terms such as wound packing, 
wound depth and cavity wounds were employed, 
retrieving 3,582, 4,029, and 1,312 results on 
PubMed, Google Scholar and CINAHL respective-
ly. This indicated substantial research coverage 
on wound management, particularly on the 
clinical aspects of wound healing and the need 
for effective packing. However, using title and 
then abstract searches, this review was unable 
to locate peer-reviewed literature specifically 
addressing the topic of wound packing depth. 
Instead, it relied on related studies and employed 
an integrative approach, combining best practice 
guidelines with evidence from broader wound 
management research to fill the gap.

A Step-by-Step Guide For 
Implementation Of Appropriate 
Wound Packing Techniques 
In this section, we present a step-by-step guide 
for the implementation of appropriate wound 
packing techniques. This guide includes crucial 
aspects such as wound assessment, dressing 
selection, the packing procedure and follow-up 

Figure 4
Wound filled/packed 
appropriatly.
Source: Personal 
archive - 1st author
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documentation. Table 1 summarizes the entire 
process, serving as an easy-to-follow resource for 
professionals who are new to the field.

Table 1	 A step-by-step guide for implementing appropriate wound packing 
Procedure References

Supplies Syringe (10-60 mL), needleless adaptor, sterile normal saline or pre-
scribed fluid, sterile dressing tray, sterile forceps, sterile scissors, cot-
ton-tipped applicators, sterile gloves, waterproof pad, outer sterile 
dressing, packing gauze or recommended packing material (see Table 
2) and refuse bag, as per orders.

19-22

Preparation Gather supplies.
Greet the patient and explain the procedure. 
Position the patient comfortably, ensuring the wound is vertical for 
drainage.
Use waterproof padding under the wound site to protect clothing and 
bedding.

20-22

Assessment 
& Cleansing

Remove old dressing with sterile forceps if surgical wound. Note that 
in contaminated wounds such as diabetic foot ulcer there is no need to 
use sterile materials as it can be safely done with a clean procedure. 
If packing sticks, moisten with saline to avoid trauma to the wound 
bed.
Assess the wound using the clock method (12 o’clock at the patient’s 
head, 6 o’clock at their feet). Measure the length, width, depth and 
check for undermining, tunnelling, or sinus tracts and the condition of 
the wound bed.
Use the TIMERS framework (Tissue, Infection/Inflammation, Moisture 
balance, Edge of the wound, Regeneration and Social factors) to assess 
the wound healing environment and plan the next steps.
Pay special attention to wound edge detachment or tunnelling.
Cleanse the wound with saline irrigation or compresses (as prescribed).

5,17,20-22

Irrigation If irrigation is prescribed, use a 35 mL syringe with prescribed fluid for 
irrigation, aiming for pressures between 4-14 psi.
Irrigate until the return fluid is clear, ensuring no increase in patient 
discomfort.
Proper irrigation helps to manage wound detachment and reduce bac-
terial load.

7,17,20-22
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Packing the 
Wound

Moisten the packing gauze with the prescribed solution, ensuring it is 
damp but not soaked.
If using Foam Dressings, Specialized Foam Dressings, Impregnated 
Dressings (silver, honey, or iodine), Calcium Alginate, Gelling Fiber, 
or Hypertonic Gauze Ribbon, gently place the dressing into the 
wound cavity, ensuring that it fills the dead space without being 
over-compressed. These dressings do not require moistening, as they 
are designed to absorb exudate and conform to the wound shape.
Gently pack a wound using forceps or applicator, ensuring the dressing 
touches all surfaces of the wound. 
Avoid overpacking (which can restrict blood flow) and underpacking 
(which leaves dead spaces that can increase bacterial load and increase 
the risk of abscess).
Ensure the packing supports the wound edge to prevent detachment 
and promote epithelialization.

7,17,20-22

Dressing 
Application

Apply a skin protectant to the peri-wound area to prevent maceration 
from exudate.
Place a dry, sterile outer dressing over the packed wound (if surgical 
wound), ensuring it stays dry to prevent contamination.
Ensure the dressing supports wound edges and helps prevent detach-
ment.

6,7,20-22

Post-
Procedure

Reposition the patient for comfort, ensuring the wound is secure and 
the dressing is dry.
Discard used materials and perform hand hygiene.

6,20-22

If ethically applicable, and consent has been obtained, photograph the 
wound before and after packing.
Document the wound assessment using the clock method to record the 
location and depth of tunnelling, undermining, or sinus tracts.
Record the type of packing used, the dressing applied and the patient’s 
response.
Include the length of packing used for wounds with tunnelling or 
sinuses.
Monitor and record the condition of wound edges, especially if there is 
any detachment, using TIMERS to assess healing progress.

7,17,20-22General
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Step 1: Wound Assessment
To assess depth, a traditional cotton-tipped appli-
cator can be used for measurement. The cotton 
tip should be inserted into the wound until it 
reaches the deepest point.2 The HCP then pinches 
the cotton-tipped applicator at the skin surface 
level and measures the inserted portion’s length.2 
When assessing undermining, where tissue sep-
arates due to friction or shear, the clock system 
is again used to identify its location and a cot-
ton-tipped applicator helps determine how far 
the undermining extends.2 

To accurately assess deep wounds, HCPs should 
visualize the wound area as a clock, with 12 
o’clock positioned at the patient’s head and 6 
o’clock at their feet.2,4 The length of the wound 
should always be measured from 12 to 6 o’clock, 
while the width is recorded between 9 and 3 
o’clock at the longest and widest points.4 Use a 
cotton-tipped applicator to explore edges detach-
ment and undermining, and measure the location 
where the detachment or undermining is present, 
documenting it according to the clock position. 
For example, if edges detachment or undermining 
is found at the 3 o’clock position, note both the 
clock location and the depth or size of the under-
mining. This clock method is beneficial for con-
sistent documentation of wound structures, tissue 
characteristics and locations, allowing other HCPs 
to interpret the wound assessment clearly.2,4

Similarly, tunnelling is assessed by gently probing 
the wound edges with a cotton-tipped applica-
tor to detect hidden pathways.2 Although this 
technique is not frequently reported in the liter-
ature, anecdotally, another method for assessing 
tunnelling involves filling the wound with 0.9% 

saline solution and then aspirating with a syringe 
to quantify the volume in millilitres. This approach 
allows for a sequential volume measurement at 
each assessment, providing additional insight into 
the extent of tunnelling. 

It is important to recognize that wound assess-
ment is a continuous process, repeated at every 
follow-up. After each assessment, it is crucial to 
thoroughly describe and document all observa-
tions and measurements in the patient’s record 
(Step 4). Accurate and detailed documentation 
ensures a clear record of the wound’s progress.

Step 2: Packing Procedure And 
Techniques 
The depth of packing depends on the depth of 
the wound, as well as any presence of undermin-
ing or tunnelling. Packing that is too tight can 
restrict blood flow to the wound bed, impairing 
the delivery of oxygen and nutrients that are 
critical for tissue repair.4,8 Overpacking may also 
damage newly formed granulation tissue, increas-
ing the risk of necrosis and delaying healing.8

Conversely, underpacking can lead to the 
accumulation of exudate, bacteria and dead space 
within the wound, fostering an environment con-
ducive to infection and abscess formation.8-10 To 
avoid these complications, HCPs must ensure that 
the packing material is snug but not too tight 
(Figure 4), filling dead space without exerting 
excessive pressure on the wound bed.8-10,12 By 
doing so, packing supports the growth of granu-
lation tissue, thereby promoting efficient wound 
closure from the base upwards to the surface 
(Figure 5 and 6).8-10,12,13

Figure 5
Evolution of a tunnel-
ling pressure injury 
after applying appro-
priate packing.
Source: Personal archive 
- 1st author

Figure 6
Evolution of a traumat-
ic wound with under-
mining tissue after 
applying appropriate 
packing.
Source: Personal archive 
- 1st author
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However, it is important to consider the need 
to assess exudate levels, as high exudate levels 
can reduce the packing material’s effectiveness. 
Furthermore, excessively exuding wounds can 
cause discomfort and pain, particularly through 
skin damage in the periwound area and high-
ly absorbent dressings can produce a ‘drawing’ 
sensation.14,15 As wound size, depth and location 
influence exudate production, deeper and lar-
ger wounds or those in lower extremities (such 
as the legs) tend to produce more exudate.14,15 
When exudate levels decrease, absorbent dress-
ings can exacerbate discomfort. Managing both 
the wound’s drainage and the condition of the 
surrounding skin is crucial to alleviating patient 
discomfort and promoting healing.14 As detailed 
in Table 2, dressings specifically designed for 
increased fluid output include foam, gel-forming, 
and superabsorbent dressings.15 However, some 
dressings interact with exudate, and certain types 
may gel upon contact with moisture, decreasing 
their size and potentially filling capability.14,15

Dressings such as alginates and fibre, upon 
interacting with exudate, undergo gel formation, 
which can result in a reduction in volume. This 
process is effective in absorbing fluid and pro-
moting a moist wound environment. However, 
as exudate levels diminish, the capacity of these 
dressings to maintain close contact with the 
wound bed may be compromised.15 Importantly, 
hydrocolloid dressings should not be used in 
wounds with tunnels, undermining or sinus tracts 
because they cannot effectively absorb fluid or fill 
the deep spaces, potentially leaving dead space 
that may lead to complications.16 In instances 
where exudate decreases substantially, alginate 
and hydrocolloid dressings may fail to sufficiently 
expand to fill the wound cavity, creating voids 
where the dressing no longer adheres adequate-
ly to the wound bed.15 This reduction in wound 
bed contact can compromise the effectiveness 
of the packing, leaving portions of the wound 
unsupported, which may impede healing and ele-
vate the risk of infection.15 To mitigate these risks, 

Table 2:	 Summary of popular packing supplies for wound types that are usually deep
Wound Type Recommended Packing 

Supplies
Explanation

Surgical Wounds 
(Open or 
Dehisced)

Calcium Alginate
Specialized Foam 
Dressings
Gauze

Calcium alginate absorbs exudate and helps maintain 
moisture. Foam dressings can help fill dead space, 
and gauze may be used for drainage and short-term 
management​.4,15,18,19

Diabetic Foot 
Ulcers

Gelling Fibre
Calcium Alginate

Gelling fibre and calcium alginate maintain a moist 
environment and absorb excess exudate. This helps 
manage moisture levels in diabetic foot ulcers, pre-
venting infection and promoting granulation tissue 
formation​.4,15,18,19

Stage 3 and 4 
Pressure Injuries

Specialized Foam 
Dressings
Calcium Alginate
Gelling Fibre

Foam dressings help cushion and absorb moisture, 
while calcium alginate and gelling fibre dressings sup-
port healing by absorbing exudate, preventing dead 
space, and promoting the formation of granulation 
tissue.4,18,19

Abscesses Hypertonic Gauze 
Ribbon
Iodine-Based Dressings

Hypertonic gauze helps manage exudate and prevents 
premature closure. Iodine-based dressings help control 
infection by reducing bacterial load.4,18,19

Traumatic Wounds Saline-Soaked Gauze
Specialized Foam 
Dressings

Saline-soaked gauze helps cleanse and maintain a 
moist environment. Foam dressings help fill dead 
space and cushion the wound, preventing further 
trauma while simultaneously promoting healing​.4,18,19

Chronic Wounds 
(Venous Leg 
Ulcers)

Hypertonic Gauze 
Ribbon
Gelling Fibre

Hypertonic gauze ribbon manages exudate by pull-
ing moisture out, while gelling fibre helps with auto-
lytic debridement and managing exudate in chronic 
wounds.4,15,18,19
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clinicians may need to adjust or replace the dress-
ing more frequently to maintain optimal coverage 
and wound contact as healing progresses.15 While 
gel-forming dressings are advantageous in man-
aging high exudate, their shrinking properties as 
moisture levels decrease require careful monitor-
ing, particularly in deep, tunnelling, undermining, 
or cavity wounds​.14,15

Step 3: Selection Of Dressing Types
Wound packing, along with other wound care 
techniques, plays a crucial role in preventing 
and mitigating edge detachment, which occurs 
when the edges of a wound separate from the 
underlying tissue, creating spaces where fluid, 
bacteria, and necrotic tissue can accumulate.17 
Proper dressings and packing techniques fill dead 
spaces (Figure 4), providing support to the wound 
bed and reducing the likelihood of edge detach-
ment.17 In this sense, selecting the appropriate 
dressing is essential to preserving wound edge 
integrity. Flexible and moisture-retentive dress-
ings, such as alginates or foam dressings, should 
be applied to conform to the wound and support 
the edges, allowing for proper epithelialization. 
Rigid or poorly fitted dressings may worsen edge 
detachment by pulling on the wound margins 
or failing to accommodate changes in exudate 
levels. Regular assessment of wound edges using 
frameworks like TIMERS can help identify early 
signs of detachment.17 Additionally, applying 
protective barrier films or ointments around the 
wound edges can prevent mechanical stress and 
moisture buildup, further preserving the integ-
rity of the wound margins. By addressing these 
aspects, wound care professionals can signifi-
cantly improve wound healing outcomes and 
minimize the risk of complications related to edge 
detachment. 

Types Of Packing Dressings 
Packing deep wounds requires careful selection 
of dressings that not only fill the wound cavity 
but also promote optimal healing by manag-
ing exudate, maintaining moisture balance and 
preventing infection. Various types of packing 
dressings are available, each designed to address 

specific wound conditions and needs. These 
dressings, when used correctly, support wound 
healing by absorbing excess fluid, maintaining 
the right environment and preventing further 
tissue damage. The following are some of the 
most commonly recommended packing dressings 
for managing deep wounds. Table 2 provides a 
summary of recommended packing dressings for 
wound types that are usually deep.

Calcium Alginate: Alginates transform into a gel 
upon contact with wound exudate, making them 
ideal for wounds with moderate to heavy drain-
age.19 For optimal packing depth, the dressing 
should be applied in sufficient quantity to fill the 
wound cavity without overpacking.10 For deep 
wounds with significant exudate, calcium alginate 
helps maintain moisture control, and if impreg-
nated with silver it can also control local infection,  
but careful application is required to avoid necro-
sis.18,19

Foam Dressings: Foam dressings are designed 
to manage moderate exudate and are effective 
in filling wound cavities.19 The depth of packing 
ensures that foam absorbs excess fluid without 
compressing underlying tissue. Foam’s ability to 
conform to the shape of the wound makes it suit-
able for deep wounds, such as stage three and 
four pressure ulcers, where both cushioning and 
moisture balance are necessary.18,19

Gauze: Commonly used for mechanical 
debridement or short-term packing, gauze must 
be packed at an appropriate depth to avoid 
over-compression, which could impede blood 
flow and delay healing.19 Underpacking leaves 
dead space, which encourages bacterial growth. 
Because gauze can dry out and adhere to the 
wound bed, it is best used for wounds requiring 
frequent dressing changes, with light packing to 
avoid excessive pressure.18,19

Gelling Fibre: Gelling fibre dressings expand and 
form a gel when absorbing exudate, making the 
packing depth essential to allow this transforma-
tion.19 These dressings support moisture retention 
and autolytic debridement, crucial for manag-
ing deep wounds with heavy exudate. Gelling 
fibres effectively fill dead space and are ideal for 
wounds requiring moisture management and 

Table 2:	 Summary of popular packing supplies for wound types that are usually deep
Wound Type Recommended Packing 

Supplies
Explanation

Surgical Wounds 
(Open or 
Dehisced)

Calcium Alginate
Specialized Foam 
Dressings
Gauze

Calcium alginate absorbs exudate and helps maintain 
moisture. Foam dressings can help fill dead space, 
and gauze may be used for drainage and short-term 
management​.4,15,18,19

Diabetic Foot 
Ulcers

Gelling Fibre
Calcium Alginate

Gelling fibre and calcium alginate maintain a moist 
environment and absorb excess exudate. This helps 
manage moisture levels in diabetic foot ulcers, pre-
venting infection and promoting granulation tissue 
formation​.4,15,18,19

Stage 3 and 4 
Pressure Injuries

Specialized Foam 
Dressings
Calcium Alginate
Gelling Fibre

Foam dressings help cushion and absorb moisture, 
while calcium alginate and gelling fibre dressings sup-
port healing by absorbing exudate, preventing dead 
space, and promoting the formation of granulation 
tissue.4,18,19

Abscesses Hypertonic Gauze 
Ribbon
Iodine-Based Dressings

Hypertonic gauze helps manage exudate and prevents 
premature closure. Iodine-based dressings help control 
infection by reducing bacterial load.4,18,19

Traumatic Wounds Saline-Soaked Gauze
Specialized Foam 
Dressings

Saline-soaked gauze helps cleanse and maintain a 
moist environment. Foam dressings help fill dead 
space and cushion the wound, preventing further 
trauma while simultaneously promoting healing​.4,18,19

Chronic Wounds 
(Venous Leg 
Ulcers)

Hypertonic Gauze 
Ribbon
Gelling Fibre

Hypertonic gauze ribbon manages exudate by pull-
ing moisture out, while gelling fibre helps with auto-
lytic debridement and managing exudate in chronic 
wounds.4,15,18,19
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debridement.18,19

Hypertonic Gauze Ribbon: Hypertonic gauze 
ribbon creates an osmotic effect that pulls fluid 
out of the wound, which is especially beneficial 
for heavily exudating wounds or abscesses.19 The 
packing depth must be carefully controlled to 
avoid over-compression.18 When used appropri-
ately, hypertonic gauze effectively manages mois-
ture and maintains an environment conducive to 
healing in wounds with heavy drainage or chronic 
conditions like venous leg ulcers.18,19

Step 4: Follow-up And 
Documentation 
To ensure clarity and continuity of care for incom-
ing HCPs, it is essential to be as accurate as pos-
sible with documentation using the clock meth-
od, as described previously, to record the location 
and depth of tunnelling, undermining, or sinus 
tracts.20-22 Additionally, it is important to docu-
ment the type and length of packing, the dressing 
applied, and the patient’s response. When ethical-
ly appropriate and with consent, photographing 
the wound before and after packing can provide 
a clear visual record of the wound condition 
and progression (Figures 5 and 6). For wounds 
with tunnelling or sinuses, specify the length of 
packing used.20-22 Regular monitoring and thor-
ough recording of wound edges, particularly any 
detachment, using the TIMERS framework, are 
crucial for tracking healing progress and ensuring 
smooth transitions between shifts.7

Comprehensive documentation should also 
include ongoing assessments of wound pro-
gression to detect complications early. Accurate 
records of the type and length of packing or 
dressing used are vital for ensuring continuity 
of care, especially during rotation of profession-
als or absences. Detailed documentation allows 
subsequent caregivers to maintain optimal care, 
track healing and intervene early if necessary. 
Additionally, as the wound heals, the need for 
more or less packing should be evaluated and 
adjusted based on regular assessments during 
dressing changes. If possible, and ethically justi-
fied, photographs can provide valuable visual evi-
dence of the wound’s progress.

Discussion
This critical review of the literature revealed and/
or reinforced some key points.

During the proliferation stage of wound heal-
ing, keratinocytes play a critical role by migrat-
ing from the wound edges to the centre, quickly 
covering the wound surface and forming a new 
epithelial layer.1-3 This process is vital because it 
restores the skin’s protective barrier, preventing 
further damage and contamination. For super-
ficial wounds, the migration of keratinocytes is 
both efficient and beneficial, as the epidermal 
layer is restored rapidly with minimal tissue 
remodelling.1-3 The newly formed epithelial layer 
helps maintain the skin’s integrity and serves as 
an essential defence mechanism by sealing the 
wound and reducing the risk of infection from 
external pathogens.2,4,13

In contrast, large wounds with significant tis-
sue deficits present more challenges during this 
stage.4,12,13 In these cases, the wound surface may 
close before the wound depth has sufficiently 
reduced, or before tunneling and undermining 
have resolved. This premature closure leaves 
dead space beneath the new skin, creating an 
environment where bacteria can proliferate and 
increasing the risk of abscess formation.4,12-14 This 
is particularly concerning as the hidden infection 
can progress, complicating the healing process 
and requiring more intensive interventions such 
as antibiotic therapy.2,4

Wound packing is designed to prevent such 
premature closure by filling dead spaces, thus 
promoting proper healing from the base of the 
wound upwards and reducing the risk of abscess 
development.4,12,13 However, improper pack-
ing can introduce its own set of complications. 
Overpacking the wound can block natural drain-
age, leading to fluid buildup and a higher risk of 
infection.8,11-13 Moreover, if the packing material 
is too tightly packed, it can bunch up, exerting 
excessive pressure on the wound bed, which may 
impede blood flow and cut off the oxygen and 
nutrients required for healthy granulation tissue 
formation, leading to delayed healing and—in 
some cases—tissue necrosis.8

In this context, it is essential for HCPs to pay 
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close attention to detailed wound care for 
wounds with edge detachment and/or tun-
nelling. This attention is crucial for promoting 
timely and effective healing. Regular updates in 
knowledge and the incorporation of scientific evi-
dence into clinical practice, are also fundamental. 
Additionally, thorough documentation of assess-
ments and interventions in patients with wounds 
is necessary to ensure continuity of care, espe-
cially considering potential shifts in HCPs and the 
need for consistent follow-up.

Conclusion
The findings of this critical review served as the 
foundation for developing a step-by-step guide 
on wound packing techniques and dressing selec-
tion for managing deep wounds, with a focus on 
preventing complications and enhancing quality 
of life. This guide emphasizes the importance of 
regularly assessing and reassessing wound heal-
ing progress, selecting appropriate dressings, and 
ensuring proper packing, followed by thorough 
documentation. It highlights the risks associated 
with improper packing, stressing the need for 
ongoing education and training for specialized 
and non-specialized HCPs to deliver optimal 
wound care. These insights are invaluable for 
advancing wound care delivery, contributing to 
enhanced patient outcomes, improved quality of 
care and better quality of life in clinical practice.

Premature closure of the wound surface without 
addressing deeper cavities can lead to abscess 
formation and infection. To optimize healing, 
clinicians must carefully assess the wound’s 
depth, tunneling and undermining, and choose 
appropriate dressing materials for each case. This 
approach prevents premature closure, supports 
granulation tissue formation and reduces the risk 
of infection, ultimately improving patient out-
comes. Inadequate packing can leave dead space 
between the wound base and surface, hindering 
the healing process. Therefore, health-care provid-
ers must select packing materials that maintain 
moisture balance, particularly for highly exudative 
wounds. Initially, frequent dressing changes may 
be necessary, with intervals extending as exudate 
levels decrease. This strategy is essential for opti-

mizing healing and minimizing complications.
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The Changing Landscape of Wound 
Care
1.	 Patient and Health-care Practitioner 

Demographic  
 
The estimated burden of wound care in 
Canada is approximately $12 billion.4 As 
the general population ages, the health-
care demands and cost increase. An aging 
population also correlates to an increase in 
the prevalence of wounds and more com-
plex wounds. For example, a study in the UK 
found an increase of 11% per annum in the 
prevalence of wounds from 2012/2013 to 
2017/2018.1 Not only is the general popula-
tion aging but the health-care professionals 

(HCPs) are aging as well. Experienced and 
highly skilled professionals are retiring from 
their specialties, leaving behind less experi-
enced and potentially less skilled and know-
ledgeable HCPs dealing with more patients 
with wounds and more complex wounds.  

2.	 Health-care Practitioner Workload and 
Workforce 
 
Nurses have been experiencing heavier work-
loads than ever before. These heavy work-
loads are contributing to increased burnout 
and turnover. Statistics Canada reported an 
increase of registered nursing vacancies from 
approximately 6,000 in the fourth quarter 
of 2020 to approximately 10,000 in the third 
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quarter of 2022 in Ontario.2 Better workplace 
support and reduced workloads were cited as 
the top two retention factors for nurses plan-
ning to leave the profession.2 The high turn-
over of staff combined with the loss of experi-
enced and skilled HCPs contribute to incon-
sistency in patient care. Guest et al. reported 
that 30% of wounds remained unhealed in the 
aforementioned study in the UK.1 The preva-
lence of chronic, non-healing wounds have 
a great impact on patient quality of life and 
adds to the overall health-care costs. 

3.	 Patient Settings 
 
There is also a shift in the patient setting 
where wound care is delivered. A large 

amount of wound care is now delivered in the 
community. In the UK, Guest et al. demon-
strated a much greater increase in wound care 
related visits by district/community nurses 
and health-care aids compared to practice 
nurses, general physicians, and in a hospital/
outpatient setting.1 Other countries around 
the world are experiencing this same trend 
toward wound care in a community setting. 
More than ever there is a need to equip and 
support those who provide wound care in the 
community.

Statistics Canada 2022a. Registered Nurses’ Association of Ontario. (2022). Nursing Through Crisis: A Comparative Perspective. May 12.
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Take an evidence-based and step-by-
step approach towards wound heal-
ing
Where there are challenges, there are opportun-
ities. The Wound Care Pathways were developed 
in response to the educational needs expressed 
by HCPs who work with patients living with 
wounds. The Wound Care Pathway – a 5-step 
guide to wound healing that provides practical, 
evidence-based guidance on how to assess, treat 
and monitor wound care patients, and create 
an optimal healing environment that leads to a 
shorter way to wound healing.

The Wound Type Specific Pathways:
To support non-generalist nurses with more 
detailed guidance on specific wound types, 
the Wound TypeSpecific Pathways have been 
developed. The pathways cover the most com-
mon wound types - diabetic foot ulcers, venous 
leg ulcers, skin tears, pressure injuries/ ulcers, and 
surgical wound dehiscence.  They contain essen-
tial guidance on wound type-specific manage-
ment and include the following: 

•	 Definition of wound type
•	 How to assess
•	 How to diagnose
•	 How to develop a treatment plan
•	 How to manage the wound
•	 How to choose a dressing and additional ther-

apies
•	 How to monitor progression
•	 When to consult a specialist or refer.
The Wound Care Pathway was developed to 
achieve the following objectives:

•	 Provide clear, concise guidance to help 
implement best practice wound care at the 
bedside.

•	 Create consensus on how to assess, treat 
and monitor wound care patients to 
improve standards of care.

•	 Provide evidence-based practice guidance 
to help improve patient outcomes and aim 
to a shorter way to wound healing.

Click here to download the Wound Type Specific 

https://coloplast.showpad.com/share/sCOjY6sm1897OE0QQmAy6
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Pathways 
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Recently, the Limb Preservation Alliance,1 an 
international collaborative alliance, was formed 
between four founding organizations: American 
Limb Preservation Society (ALPS), the Canadian 
Podiatric Medical Association, D-Foot inter-
national and Wounds Canada. The purpose of this 
alliance is to advance limb preservation, educa-
tion, advocacy and awareness. With the aim of 
sharing and mobilizing knowledge within the 
alliance, the ALPS education committee, with the 
help of patients who have experienced diabetic 
foot disease, have developed a patient resource 
to provide facts about foot and leg wound pre-
vention and management and act against pre-
ventable amputation. We therefore introduce this 
online resource to the wound care community 
and explain who, how and why it was developed 
at the ALPS.

The Resource: Guide for Patients 
To Act Against Preventable Lower 
Extremity Amputation
The resource is freely available on the ALPS 
website: https://limbpreservationsociety.org/
wp-content/uploads/2024/10/Guide-for-Patients-
to-Act-Against-Preventable-Lower-Extremity-
Amputation.pdf 

The guide has been authored by a geograph-
ically and professionally diverse team of inter-
disciplinary foot and wound care specialists, 
including international experts in podiatry and 
vascular care, with content reviewed by patients.  
The document has four sections: (1) Summary; 
(2) Patient Experience with Wounds; (3) Foot and 
Wound Care Standard and (4) Limb Preservation 
Resources. Key suggested resources are included 
at the end of the document and will be updated 
as necessary. Patients (or their caregivers) can 
simply access and explore these insightful resour-
ces via the included active web link. 

The document includes a few simple figures 
and tables to facilitate understanding and rapid 
aggregation of the information. Finally, a glossary 
of medical and technical terminology has also 
been included at the end of the document. For 
practical use, it is easy to spot the words, included 

in the glossary, as they have been highlighted in 
bold red throughout. 

Who is ALPS And How Was This 
Guide Produced?
The American Limb Preservation Society (ALPS) 
has a vision to eliminate preventable leg ampu-
tations over the next generation.  ALPS intends 
to fulfill that objective with a mission to promote 
interdisciplinary teams to advance the science, 
clinical care, advocacy, awareness and education 
of limb preservation through increased access 
to resources and specialized care that improves 
patient-centered outcomes.2 Education and 
patient engagement are central to the mission of 
ALPS.

By the end of 2022, ALPS had launched its 
education committee as an advisory committee 
to the chief executive officer and board of direc-
tors. Their role is to act as a sounding board for 
creating strategies and educational tools and to 
provide feedback, as requested by the team, that 
align with the organization’s mission and are con-
sistent with its core values. The committee also 
facilitates discussion about program priorities 
for the organization, including public policy and 
advocacy.

Contributors
The following list features contributors to the 
committee, along with their specialty and institu-
tional affiliation. 
•	 Matthew Bunte MD MS: vascular medicine & 

interventional cardiology. Saint Luke’s Mid 
America Heart Institute, Kansas City, MO, USA

•	 Virginie Blanchette PhD DPM MSc BSc podi-
atry. University of Quebec in Trois-Rivières, 
Trois-Rivières, QC, Canada

•	 Jayer Chung MD MS: vascular surgery. Baylor 
College of Medicine, Houston, TX, USA

•	 Windy Cole DPM: podiatry. Kent State 
University College of Podiatric Medicine, 
Independence, OH, USA

•	 Korey DuBois DPM: podiatry. Wilmington VA 
Medical Center, Wilmington, DE, USA

•	 Robert Frykberg DPM MPH: podiatry. 

https://limbpreservationsociety.org/wp-content/uploads/2024/10/Guide-for-Patients-to-Act-Against-Preventable-Lower-Extremity-Amputation.pdf
https://limbpreservationsociety.org/wp-content/uploads/2024/10/Guide-for-Patients-to-Act-Against-Preventable-Lower-Extremity-Amputation.pdf
https://limbpreservationsociety.org/wp-content/uploads/2024/10/Guide-for-Patients-to-Act-Against-Preventable-Lower-Extremity-Amputation.pdf
https://limbpreservationsociety.org/wp-content/uploads/2024/10/Guide-for-Patients-to-Act-Against-Preventable-Lower-Extremity-Amputation.pdf
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Midwestern University, Glendale, AZ, USA
•	 Dave Griffin DPM: podiatry. Northwest 

Permanente Medical Group, Portland, OR, USA 
•	 Joseph Hart MD MHL: vascular surgery. 

Froedtert & Medical College of Wisconsin, 
Milwaukee, WI, USA

•	 Belinda Jimenez DPM student: podiatry, 
Western University of Health Sciences, 
Ponoma, CA, USA

•	 Charles Parks DPM: podiatry. University of 
California-San Francisco, San Francisco, CA, 
USA

•	 Aaron Ritter DPM: podiatry. Central Arkansas 
Veterans Healthcare System, Little Rock, AR, 
USA

•	 Marcos Coutinho Schechter MD: infectious 
disease, Emory University School of Medicine, 
Atlanta, GA, USA

•	 Sanjay Sharma DPM: podiatry. APTA Foot 
Secure, Bengaluru, Karnataka, India

•	 Tilden Sokoloff, Professor Emeritus: surge-
ry. Merritt University of Health Sciences and 
Samuel Merritt Hospital, CA, USA

•	 Kazu Suzuki DPM: podiatry. Cedars Sinai 
Medical Center, Los Angelos, CA, USA

•	 Dominique Woods MD MPH: general surgery. 
CEO of Limitless Impact Foundation, Los 
Angeles, CA, USA

ALPS Staff:
•	 Georgia Krehbiel,MBA. CEO of ALPS
•	 Annkathrin Mathe MSc. Program Director of 

ALPS

For a complete list of accreditations and affilia-
tions, see: https://limbpreservationsociety.org/
education-committee/ 

In addition, as patient engagement is at the 
heart of ALPS, this guide was developed in collab-
oration with the organization’s patient partners. 
Recent studies have demonstrated the added 
value of developing patient resources with the 
end users of knowledge, as well as the urgent 
need to strengthen collaboration and partnership 
with patients with diabetic foot disease -- at the 
levels of care, research, organizational, education/

academics and policy — to co-produce health.3,4  
Therefore,  although the committee formed 
the original texts of the guide, the definition of 
content was based on identified patient needs. 
Patient partners commented on the document 
during the process and reviewed the final version 
to ensure readability and comprehension of the 
information. 

We can thus affirm that this guide was co-con-
structed. There were seven patients partners 
involved for this project, all of whom had at least 
one of the following conditions: at-risk diabet-
ic feet, peripheral vascular disease, a history of 
lower extremity amputation and/or diabetic foot 
ulcers.  The patients’ expertise in these challen-
ges added first-hand experience and wisdom 
to inform and inspire this work. ALPS was also 
careful to include patients from the context of 
vulnerability, as well as be concerned about 
representativeness in terms of equity, diversity 
and inclusion (e.g., socio-economic background, 
ethnicity, gender). It is well known that these vari-
ables influence the evolution of the diabetic foot 
and amputations.5-7 

Finally, given the importance of adapting to the 
target audience and its level of health literacy 
and education, the guide has been written in 
clear and synthetic language. The language level 
used -- between grades six and seven -- is recom-
mended for the public and patients.8 Therefore, 
we have developed the resources along with an 
online software that enables us to reach this level 
of language. Recent studies have demonstrated 
that there is an association between health lit-
eracy and diabetic foot disease, its risk factors 
and outcomes. Optimal diabetic foot education 
for self-management improves the level of know-
ledge and behaviour of patients with diabetes, 
without affecting their self-efficacy.9,10

Why Was The Guide Developed?
The production of this guide stems from the need 
identified by the ALPS Board of Directors and by 
the organization’s patient partners. It should also 
be remembered that, although the organization is 
young, the experience and accumulated expertise 
of the various ALPS stakeholders are well placed 

https://limbpreservationsociety.org/education-committee/
https://limbpreservationsociety.org/education-committee/
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to meet — at least try to meet— the needs of 
their patients, the limb preservation community 
and the interprofessional limb preservation team. 
This is in alignment with the international col-
laborative alliance formed between four found-
ing organizations: American Limb Preservation 
Alliance (ALPS), the Canadian Podiatric Medical 
Association, D-Foot international and Wounds 
Canada, during fall 2023.1

This guide was developed to address key 
aspects of wound treatment to equip patients 
with knowledge to promote patient confidence 
when seeking care.  The goal of this document 
was to guide patients and their advocates in 
understanding the causes and potential conse-
quences of lower extremity wounds, key elements 
to consider when seeking care, where to seek 
care in the community and what to expect during 
treatment.

We hope these resources provide patients and 
their advocates with the opportunity to under-
stand the circumstances of their condition and 
receive care that promptly heals the wound.  The 
presence of lower extremity wounds can contrib-
ute to uncertainty and anxiety for the patient.11,12 
Even more, many patients with lower extremity 
wounds are not adequately informed about treat-
ment options, experience uncertainty on where 
to seek care and may receive poorly coordinated 
care even after wound treatment is initiated.  

Conclusion
The ALPS intent with this guide is to support 
patients, their advocates and their aligned health-
care and social providers to work together to 
maximize the opportunity to preserve the lower 
extremity and avoid unnecessary amputations. 
We hope these resources may be useful in your 
practice and to be disseminated without limit in 
the community to achieve maximum knowledge 
mobilization to act against amputation.
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synergy with the Aquacel® family of primary dressings, to help 
achieve optimal performance.2,5
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  Promote wound healing.7 
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This may improve patient comfort and  
clinical outcome.3
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Can There Be Gentle 
Yet Effective Ways For 
Slough Removal? What 
Does The Evidence And 
Experience Say?
Presenters: Dr. Christine Murphy PhD RN BSc(Hons) Tissue Viability, 
MClSc(WH), PhD, NSWOC, WOCC(C), Michelle Labbie RN MN NP and 
Debashish Chakravarthy PhD

The ‘Chronic Wound’ Dilemma
Chronic wounds are wounds that have not pro-
gressed through the phases of healing properly 
and in a sequential and predictable manner. 
Traditionally, chronic wounds have been thought 
to be trapped in the inflammatory phase of heal-
ing. In actual fact, hyperinflammation is the main 
contributor to chronic wounds, rendering them 
hard-to-heal. Research has shown that bacter-
ial biofilm is largely responsible for this hyper-
inflammatory state. To properly manage chronic 
wounds, clinicians must adequately address the 
cause of hyperinflammation (i.e., biofilm).  

From Gingivitis to Granulitis – 
Wound Hygiene & Oral/Dental 
Hygiene
Gingivitis a classic example of hyperinflammation 
of the gum due to dental plaque biofilm build up.  
Granulitis, inflammation of the granulation tis-
sue, is essentially “gingivitis of the wound”. It is a 
hyperinflammatory state of the wound caused by 
bacterial biofilm. Biofilm is the preferred way of 
being for bacteria and requires ongoing manage-
ment. Parallels can be drawn between anti-bio-
film strategies in oral/dental hygiene and wound 
hygiene.

Oral/Dental Hygiene Wound Hygiene

Routine cleansing Cleansing with toothpaste Cleansing wound and peri-wound with 

anti-biofilm solution

Physical removal Regular cleansing with toothbrush 

and flossing

Regular cleansing with intent

Regarding biofilm regrowth Toothpaste and mouth wash Advanced antimicrobial dressings

Optimizing health Professional cleaning (i.e., dental 

hygienists)

Debridement

Promoting environment Fluoride, sealants etc. Advanced dressings (e.g., protease modula-

tors, extracellular matrices, negative pressure 

wound therapy)

PRESENTATION DIGEST 

Urgo Sponsored Learning:Urgo Sponsored Learning:



38	 Wound Care Canada	 Volume 22, Number 2 · Winter 2024

Vashe® - The Ideal Wound Cleanser
Wound cleansing is an essential part of wound 
hygiene, especially in the management of chronic, 
hard-to-heal wounds. Various best practice guide-
lines cite the importance of wound cleansing 
as part of routine wound care practice. An ideal 
wound cleanser should: 

•	 Be effective in eradicating 
pathogens

•	 Be non-cytotoxic to cells in 
the wound/healed tissues

•	 Have a pH range close to 
that of intact skin (i.e., to 
not disrupt the skin’s acid 
mantle)

•	 Be suitable for everyday use
•	 Be effective in disrupting 

biofilm. 

HOCl is a naturally occur-
ring substance found in the 
human – it is produced by 
white blood cells (i.e., neutrophils) to combat 
pathogens. Vashe® is a hypochlorous acid (HOCl) 
wound cleanser. It has been found to be effect-
ive against various multi-drug resistant bacteria, 
viruses, fungi and spores. It can penetrate and 
disrupt biofilm – it has been demonstrated to be 
more effective in disrupting Methicillin-Resistant 
Staphylococcus aureus and Pseudomonas aeru-
ginosa biofilms than chlorhexidine and normal 
saline.1 Compared to conventional antiseptics 
and wound cleansers, HOCl is non-cytotoxic.2 
Specifically, Vashe® has been shown to be non-
toxic, non-mutagenic and non-cytotoxic.3,4 

Wound Debridement as Part of 
Wound Hygiene
Much like regular brushing is essential to oral 
health, wound debridement (when appropriate) 
is an integral part of wound hygiene. Current 
wound debridement methods include, but are 
not limited to, conservative sharp debridement, 
mechanical debridement, autolytic debride-
ment (via advanced interactive dressings), and 

enzymatic debridement. Studies have shown that 
microbial colonies and associated debris begin 
to re-form 24 hours after wound debridement.5 
Slough and necrotic tissue in the wound can pro-
mote bacteria growth and delay wound healing. 
More frequent debridement has been associated 
with improved wound healing.6 Autolytic debride-
ment via advanced interactive dressings alone 
has shown to be insufficient to meet the require-
ments of wound hygiene as it takes a longer time 
to occur, requires numerous dressing changes, 
and can increase the risk of infection in hard-to-
heal wounds.7 

UrgoClean Ag 
– A New Way to 
Debride
Continuous debride-
ment of slough is the 
solution. It must be 
effective, continous-
ly removing slough 
and wound debris, 
mitigating reforma-
tion of microbial 
colonies post sharp 
debridement. It 
must be accessible, 
all caregivers can 
harness the benefits 
of sharp debride-
ment, throughout 
the continuum of 
care. Lastly, it must be easy to use by health-
care providers and well tolerated by patients. 
UrgoClean Ag supports the continuous debride-
ment of slough with its negatively charged fibers 
that remove slough as the slough is positively 
charged. Moreover, The TLC-Ag matrix with silver 
provides broad-spectrum, antimicrobial proper-
ties. It promotes healing and atraumatic, pain-free 
dressing removal. UrgoClean Ag has been shown 
to have fast and effective anti-biofilm action - it 
can reduce 99.99% of biofilm in just 24 hours 
and block biofilm re-attachment for up to seven 
days. UrgoClean Ag has been clinically proven in 
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one RCT showing +50% greater debridement of 
slough compared to Hydrofiber technology, and 
in the largest observational study ever conducted 
for a silver dressing (2200+ patients) showing 
90.6% of wounds treated demonstrated improve-
ment of the healing process and UrgoClean Ag 
reduces exudate level by 70%.
 
The Synergistic Effects of Vashe® and 
UrgoClean Ag
The pH of intact skin is from 3.5 to 5.5. The pH of 
wounds can range from 3.5 to 9.5. Acute wounds 
are usually closer to intact skin pH where chronic 
wounds are typically more alkaline. To heal chron-
ic wounds we need to acidify them using Vashe 
which has the same pH as intact skin.

Slough can be positively or negatively charged 
depending on the pH. In an acidic wound 
environment, slough is positively charged – this 
is when the negatively charged UrgoClean Ag is 
most effective as opposite charges attract. Vashe® 
is a HOCl solution that is stabilized at a pH of 
3.5 to 5.5. Using Vashe on a wound lower the pH 
rendering it more acidic and the slough is more 
positively charged. UrgoClean Ag is even more 
efficient. This is the synergistic effect of Vashe and 
UrgoClean Ag.
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Introduction 
Chronic wounds, particularly diabetic foot 
ulcers, venous leg ulcers and pressure injuries, 
pose a substantial health challenge, affecting 
1-2% population in developed countries.1 These 
wounds are at increased risk of infection and 
complications,2 leading to a substantially high 
annual treatment costs estimated between $28 

billion and $96 billion (all figures in USD) in 
the US.3 Despite advancements in wound care 
management, the assessment and prediction of 
healing outcomes remain hindered by the sub-
jective evaluations of clinicians,4 whose varying 
levels of accuracy can lead to inconsistent treat-
ment approaches.5

Artificial intelligence (AI) has emerged as a 

Photo courtesy: 
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transformative force in wound care, significantly 
enhancing the prediction of healing outcomes. 
AI-driven algorithms have demonstrated remark-
able effectiveness in measuring wound dimen-
sions accurately and identifying key prognostic 
features such as tissue composition, granulation, 
slough, eschar and exudate, all of which are critic-
al for determining wound burden and healing 
trajectory.6 Evidence shows machine learning (ML) 
predictive algorithms evaluate various aspects of 
wound attributes—such as size, tissue compos-
ition, edges, location and exudate—to predict 
healing trajectories more accurately and flag 
deteriorating wounds early.7 

For instance, Berezo and colleagues in 2021 
found that ML algorithms could integrate multiple 
wound characteristics with patient data, resulting 
in a far more accurate prediction of delayed heal-
ing than traditional assessment methods.8 This 
enhancement positions AI as a valuable resource 
for clinicians aiming to implement timely inter-
ventions in wound management. Similarly, Patel 
et al. (2024) utilized a large dataset to explore the 
effects of AI-driven analytics on wound care. Their 
findings revealed that AI models could effectively 
monitor wound progress, detecting subtle chan-
ges in healing patterns, thereby providing more 
reliable predictions than conventional models.9

A home health (HH) enterprise operating 
across 40 states has opted for the AI-powered 
HealingIndex™ (HI) feature (Swift Medical Inc., 
Toronto, Canada) – hereafter referred to as the 
AI Model - which leverages deep-learning and 
machine learning to analyze a range of wound 
characteristics, including wound size, tissue com-
position—such as granulation, slough, epithel-
ialization and eschar—and wound exudates to 
predict healing trajectories as part of its digital 
wound care solution to improve the quality of 
wound care. The AI Model uses advanced deep 
ML algorithms to assess various factors, such as 
wound size, tissue types within wounds—includ-
ing granulation, slough, epithelialization and 
eschar—and wound exudates to determine heal-
ing trajectories. Automating wound assessments 
and pinpointing deteriorating trends based on 
these factors enables early detection of declin-

ing conditions. This timely alert system allows 
clinicians to intervene quickly, reducing the risk 
of overlooked complications and ensuring better 
patient outcomes.

This quality improvement pilot study aimed 
to assess feedback from clinicians and branch 
managers regarding the effectiveness and func-
tionality of this AI technology in identifying 
deteriorating cases, despite clinicians reporting 
improvements within the home health enterprise. 
Furthermore, the study examined clinicians’ satis-
faction and perspectives on the AI Model escala-
tion reports and their perceived benefits.

Methods
Methodology
Study Design and Setting: This quality improve-
ment pilot study took place in May 2023 at two 
branches of a home health enterprise specializing 
in in-home care services. The integration of the 
AI Model feature was implemented within the 
wound management workflow at both locations, 
primarily focusing on scanning wounds that clin-
icians had documented as showing improvement.
Wound Assessment Using HealingIndexTM (HI): 
The HI AI Model uses a deep learning model to 
analyze patient wound records, images and char-
acteristics, generating a hazard ratio that assigns 
a score between 0 and 100 for each wound. A 
higher AI Model score signifies an increased risk 
of delayed healing or deterioration (Gupta et al., 
2024). Wound evaluations were flagged based on 
the following criteria:

•	 A change in the AI Model score greater than 
20 points over a 7- to 14-day period.

•	 The wound size was greater than 1 cm².

When these conditions were met, the individual 
wound was flagged as deteriorating and included 
in a report generated for branch managers and 
clinicians. This report prompted a comprehensive 
review of the patient’s record and plan of care.
Sample and Data Collection: This pilot study was 
conducted in May 2023. During the pilot period, 
a total of 900 wound evaluations were performed 
across the two participating branches. Clinicians 
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recorded that 595 of these wounds showed 
improvement. Therefore, these wounds were sub-
sequently scanned using the AI Model feature. 
According to the predetermined thresholds, 4.5% 
of the wound assessments originally recorded as 
improving were flagged by HI as deteriorating, 
indicating a need for further review by the branch 
managers. Clinicians feedback on each escalation 
report was collected.

To evaluate clinicians’ perspectives on the AI 
Model escalation reports, an online survey was 
administered using SurveyMonkey. This survey 
consisted of seven quantitative questions aimed 
at gathering feedback from both clinicians and 
branch managers regarding their experiences 
with the flagged reports and the AI-driven rec-
ommendations. The survey was sent to all seven 
clinicians and branch managers who had received 
and reviewed the escalation reports during the 
pilot study. 

The survey was available for two weeks start-
ing on February 26, 2024, providing participants 
adequate time to share their feedback. All clin-
icians and branch managers who received the 
survey completed it.

Results
The survey results indicated that 85.7% of 
respondents were satisfied with their overall 
experience in receiving and using escalation 
reports. Also, 85.7% of participants believed the 
automated AI Model escalation reports to be 
accurate in monitoring wound progress and iden-
tifying clinical concerns. Furthermore, they agreed 
that these reports effectively identify potential 
misinterpretations of wound progress. 

Additionally, 85.7% of respondents acknow-
ledged that using the AI Model escalation reports 
enhances the efficiency of patient care manage-
ment and improves the quality of care provided 
to large patient populations within the organiz-
ation. They also noted that the reports facilitate 
better care coordination among health-care pro-
fessionals and are particularly useful in identifying 
deteriorating wounds. Moreover, these escalation 
reports can prevent adverse events by ensuring 
timely flagging of wound deterioration.

Out of the 595 wounds recorded as having 
improved, 27 assessments were flagged by the 
AI Model as deteriorating and requiring further 
review by branch managers. Among these, clin-
icians who reviewed the cases agreed that 14 
instances (52%) showed signs of deterioration 
rather than improvement after further examin-
ing the reports and patient records. In nine cases 
(33%), the wound alerts did not indicate actual 
deterioration but highlighted the need for qual-
ity improvements, such as better education on 
documentation to prevent misinterpretation. In 
the remaining four cases, the reviewers concluded 
that the deterioration flags were not sufficient to 
warrant a change in status in their clinical judge-
ment.

Sample: Confirmed Case of Deterioration 1

Figure 1: Images of wound marked as improving 
and flagged as deteriorating by the AI Model.

Figure 1 illustrates an image to the right, taken 
nine days after the left image, was marked as 
improving. The documentation noted 75%-100% 
soft black eschar, with wound depth obscured by 
necrosis, and the AI Model flagged the wound as 
deteriorating. Upon further review, the branch 
manager agreed with the signs of deterioration 
and suggested orders changes (antimicrobial and 
moisture promoting dressing for dry wound bed).
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Sample: Confirmed Case of Deterioration 2

Figure 2: Images of wound marked as improving 
and flagged as deteriorating by the AI Model.

Figure 2 illustrates a wound that was initially 
marked as improving, but the AI Model escalation 
report flagged a deterioration. Upon review, it 
was found that the wound depth measurement 
was inaccurately documented as partial thickness 
instead of full thickness, and the wound edges 
were incorrectly documented as not attached 
when they were clearly attached. 

Discussion
The current study assessed the acceptance and 
accuracy of this AI technology in identifying 
deteriorating wounds that had initially been 
recorded as improving within a home health set-
ting. One key finding from this research is that 
4.5% of the 595 wounds, which were originally 
classified as improving, were subsequently flag-
ged by the AI Model system for further review 
due to signs of deterioration. After further evalu-
ation by clinicians and branch managers, it was 
found that 52% of the cases identified by the AI 
Model system were indeed experiencing deteri-
oration. This underscores the important role of AI 
technologies in reducing subjectivity in wound 
assessments. Traditional evaluation methods 
often depend heavily on clinicians’ interpreta-
tions, leading to inconsistencies.4 This finding 

aligns with Smith et al. (2021), which highlights 
the superior precision of AI algorithms com-
pared to traditional assessment methods in 
predicting delays in healing.8

This percentage of identified deterior-
ations becomes particularly significant 
when applied to an enterprise with a large 
wound care population. For instance, in 
an organization managing 100,000 wound 
episodes each year, this data translates to 
around 4,500 flagged cases annually. 

Among these, 2,340 cases have been iden-
tified by the AI Model solution as experi-
encing true deterioration, highlighting a 
critical opportunity for early intervention. 
By recognizing these cases, which might 
otherwise remain unnoticed, we can signifi-

cantly enhance patient outcomes by preventing 
or reducing adverse events through timely clinical 
actions. Research emphasizes the importance of 
early detection in wound care. Untreated or over-
looked wounds can lead to serious complications, 
including infections, increased hospitalization 
rates, and escalating health-care costs. 1,10 

Research indicates that the average cost of 
treating a chronic wound can vary significantly, 
ranging from around $3,000 for non-complicated 
cases to $50,000 or more for those with severe 
complications, including infections or hospital 
readmissions.2,3 This highlights the substantial 
clinical implications and potential cost savings 
associated with early interventions, which are cru-
cial for health-care systems.

If the AI tool flags 2,340 cases that are sub-
sequently confirmed to be deteriorating and 
receives timely intervention, a significant reduc-
tion in complications—such as hospital readmis-
sions, long-term care, and the need for advanced 
treatments—could be achieved. According to Yap 
and colleagues, early intervention in deteriorat-
ing wounds can prevent up to 30% of hospital 
readmissions.7 Applying this statistic to our study, 
we could potentially avoid approximately 702 
hospital readmission cases at a HH enterprise. 
Given that the average cost of a wound-related 
hospital stay is approximately $20,000.3 the over-
all cost savings from these avoided hospitaliza-
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tions could reach around $14.04 million.
Additionally, early identification of a deteriorat-

ing wound often allows for the prevention of its 
progression to more severe stages, which typical-
ly require intensive treatment. These treatments—
such as surgical debridement, extended antibiotic 
courses, or specialized therapies—can add signifi-
cant costs, ranging from $10,000 to $15,000 per 
patient.3,10 If the AI tool can successfully prevent 
50% of the flagged truly deteriorating cases from 
advancing to these severe stages, approximately 
1,170 patients could avoid intensive treatments, 
resulting in estimated cost savings of around 
$11.7 million to $17.55 million to the health-care 
system.

Moreover, research indicates that 10-20% of 
chronic wounds, especially those that deteriorate, 
may advance to stages necessitating prolonged 
care if left untreated.1,2 This long-term care can 
incur costs of about $30,000 annually per patient.1 
Consequently, if the AI tool can help avert long-
term care needs in approximately 234 patients, 
it could yield additional savings of roughly $7.02 
million.

The HH enterprise stands to gain significantly 
from indirect financial benefits associated with 
enhanced resource allocation and a reduction in 
adverse events, such as hospital readmissions. 
These improvements can positively influence 
HH performance metrics and result in higher 
reimbursements under value-based purchasing 
models, including Medicare’s Home Health Value-
Based Purchasing models.11

While Canadian data on episodic wound care 
spending is difficult to find, US spending illumin-
ates the financial burdens of wound care. With 
an estimated 60,000 Patient-Driven Groupings 
Model (PDGM) episodes managed annually by a 
HH enterprise,12 and Medicare reimbursements for 
a typical 60-day care episode ranging from $3,600 
to $4,000,13 the projected annual revenue could 
reach between $216 million and $240 million. 
Under the HHVBP model, enterprises that meet 
or exceed quality metrics—such as decreased 
readmissions and improved patient outcomes—
can receive bonuses of up to 5% on their 
Medicare revenue.11 For an enterprise generating 

$216 million to $240 million in Medicare revenue, 
this bonus could translate to an additional $10.8 
million to $12 million annually.

Moreover, by consistently achieving high-qual-
ity outcomes, the reputation of the HH enterprise 
would improve, driving an increase in referrals 
and providing a competitive edge in the market-
place.14

Another key finding is the identification of flag-
ged cases, which reveal potential areas for quality 
enhancement. Although these cases did not dem-
onstrate any real deterioration of wounds, they 
underscored a crucial secondary benefit of the 
tool of enhancing the accuracy and consistency 
in wound documentation. This observation aligns 
with other research demonstrating that AI tools 
can bolster clinician training and support continu-
ous quality improvement. For example, a study in 
BMC Medical Education highlighted that AI tools 
enrich clinical education by providing real-time 
feedback, enabling medical trainees to make 
informed decisions and enhance care accuracy.15

The cumulative impact of AI-driven tools 
extends beyond mere outcomes and cost effi-
ciency; it significantly improves the quality of 
care, ultimately easing the strain on health-care 
resources. Our findings highlight the transforma-
tive potential of AI-driven tools like the AI Model 
in the field of wound care. By adeptly identify-
ing clinical challenges and fostering continuous 
enhancements in documentation practices, the AI 
Model minimizes variability in wound care assess-
ments, leading to more consistent and accurate 
evaluations. This consistency facilitates timely 
interventions, reduces the risk of wound deteri-
oration and supports personalized treatment 
approaches, all of which contribute to better 
patient outcomes. Furthermore, enhanced accur-
acy in tracking wounds and planning interven-
tions reduces preventable complications, hospital 
readmissions, and the necessity for more inten-
sive therapies.

Limitation
While the insights obtained from the sample were 
valuable in evaluating the functionality of the AI 
tool, the results are limited to the two participat-
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ing branches and may not accurately reflect the 
tool’s effectiveness in other home health environ-
ments. This limitation hinders the ability to gener-
alize the findings to broader health-care settings.
Future research should focus on larger sam-
ple sizes and diverse patient demographics, as 
well as varying wound types, to further validate 
these findings. Additionally, although clinicians 
reported a general satisfaction with the AI tool, 
ongoing training and enhancements to documen-
tation processes will be crucial for optimizing the 
effective integration of AI in wound management.

Conclusion
This study highlights the significance of AI-driven 
tools like HealingIndexTM in enhancing wound 
care management. By facilitating the detection 
of deteriorating wounds and improving the qual-
ity of documentation, these technologies foster 
better care coordination and ultimately lead to 
improved quality of care.

Future research should prioritize exploring the 
effects of AI-driven tools on wound care out-
comes and their potential applications in diverse 
health-care environments.

Research Ethics and Patient Consent
This study adhered to the Declaration of Helsinki 
guidelines for research involving human sub-
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the technology did not require formal research 
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analysis, no personal or identifiable information 
was accessible to the researchers. 
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That’s A Wrap On 
Chronic Wounds: 
Using An Advanced, 
Non-cytotoxic Wound 
Therapy Approach To 
Heal Venous Leg Ulcers 
With Compression
Presenters: Dr. Michael Stacey MBBS Doctor of Surgery FRACS and 
Amanda Loney BScN RN IIWCC NSWOC WOCC(C)

Canadian Consensus Statement: 
Management of Venous Leg Ulcers
The Canadian Consensus Statement: Management 
of Venous Leg Ulcers was drafted in January/
February and finalized in June 2024. Nineteen 
health-care providers with experience in treating 
venous leg ulcers (VLUs) and in new therapies 
were involved in the development process. This 
Conesus document was intended to serve as an 
up-to-date guide for health-care providers man-
aging patients with VLUs. It incorporates the fol-
lowing key elements of VLU management: 

•	 Clinical assessment
•	 Investigations
•	 Diagnosis
•	 Treatment of underlying cause (i.e., impaired 

calf muscle pump function)
•	 Management of the ulcer
•	 Options when not entering a healing trajec-

tory
•	 Management post-ulcer healing. 

The Consensus document also includes new clin-
ical research findings for VLU management – for 
example, Neuromuscular Electrical Stimulation. 

PRESENTATION DIGEST 

Essity Sponsored Learning:
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Neuromuscular Electrical Stimulation of the com-
mon peroneal nerve using a muscle pump acti-
vator (MPA) has been shown to improve venous 
and arterial flow, microcirculation and VLU heal-
ing in conjunction with standard of care.1 The 
Consensus document also highlights the T.I.M.E. 
principle (i.e., tissue, infection, moisture, edge) for 
wound bed preparation and outlines an algorithm 
for advanced therapies in progressive steps when 
VLUs are not healing as expected despite optimal 
care. These sequential steps include addressing 
biofilm and bacteria; reducing protease activity; 
improving the wound bed; adding growth promo-
ting factors; and addition of new cells.2 

Management Of Venous Leg Ulcers 
Using The T.I.M.E. Principle
The Consensus document outlines the wound bed 
preparation strategies for VLUs. These strategies 
are founded on the aforementioned T.I.M.E. princi-
ple. The recommendations are as follows:
•	 Cleanse the ulcer and surrounding skin 

using an antimicrobial solution (e.g., hypo-
chlorous acid)

•	 Debride devitalized tissue if vascular perfu-
sion is normal

•	 Treat infection in deep and surrounding tis-
sue with antibiotics and antimicrobial dress-
ings

•	 Apply a dressing that ensures adequate mois-
ture balance

•	 Manage pain if present (i.e., may need to 
reduce or delay compression until pain is 
reduced)

•	 Treat surrounding skin irritation or derma-
titis; protect surrounding skin from excess 
exudate; and maintain good skin care

•	 Measure and re-evaluate wound with a con-
sistent method weekly or at each visit if seen 
less often.

Treat The Cause – Compression 
Therapy
Compression therapy is one of, if not the, most 
important component of VLU management as it 
addresses the underlying causes of the disease. 

Practitioners must first evaluate the patient’s 
arterial status prior to applying compression. 
There are various modes of compression ther-
apy, including but not limited to multi-layer 
bandaging systems and adjustable compression 
garments. Practitioners must always remember 
that when indicated, any compression is better 
than no compression in the management of VLUs. 
Also, the best compression system is one that the 
patient can tolerate and will actually wear.  

The JOBST® 
Compri2 is 
a two-layer, 
short stretch 
bandaging 
system. It has 
a high work-

ing pressure (for when the patient ambulates) 
and a low resting pressure. It has a long wear 
time (seven days) and can be repositioned. There 
are clinical indicators for ease of application. 
These features enhance patient independence 
and improve adherence. The JOBST® Compri2 lite 
offers a lower compression 
for those unable to tolerate 
or wear optimal compres-
sion. 

The JOBST® FarrwoWrap® 
is an adjustable compression 
garment that can be used for 
the management and pre-
vention of VLUs. It is a com-
pression system made with 
special short-stretched bands of multi-layered 
fabrics. It provides sustained resting compression 
and augments the calf muscle pump to deliver 
high working pressure. It is easy to apply and 
re-apply, which promotes patient independence 
and improve adherence. 

Addressing the T(issue) of T.I.M.E. - 
Cutimed® DebriClean®
Wound hygiene (e.g., cleansing and debridement 
when appropriate) is essential to wound heal-
ing and the management of VLUs. The Cutimed® 
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DebriClean® is an innovative product for wound 
debridement. It consists of both gentle looped 
monofilaments and more abrasive looped mono-
filaments (Product Update - The old version of 
Cutimed Debriclean had Blue and white sides, the 
new & upgraded version is white with an abra-
sive side and soft side separated by a blue line).3 
It can absorb bacteria and remove slough from 
the wound bed. It allows for gentle, mechanical 
debridement of the wound bed and peri-wound 
skin. Practitioners can safely “scrub” the wound as 
part of wound hygiene practices without the use 
of sharps. 

Addressing the I(nfection) of T.I.M.E. 
- Cutidmed® Sorbact® -
Cleansing of the wound and peri-wound skin and 

debridement of devitalized tissue when 
appropriate can aid in the management of 
bacteria burden. Antimicrobial dressings 
can also be used to lower bacterial burden 
and prevent wound infections. Cutimed® 
Sorbact® is a non-cytotoxic antimicrobial 
dressing. The Sorbact® technology binds 
bacteria with a purely physical mode of 
action (i.e., hydrophobic interaction). The 
dressing removes bacteria without releas-

ing active substances into the wound – develop-
ment of antimicrobial resistance is not expected 
and there is no risk of skin allergies. 

Addressing the M(oisture) of T.I.M.E. 
- Cutimed® Sorbion® Border and 
Sorbion® Sachet XL
VLUs are typically exudative due to the under-
lying disease processes. Compression therapy, 
an essential treatment for VLUs, can further 
increase wound exudate. Excessive exudate can 
cause wound and peri-wound maceration, slow-
ing down wound closure. It promotes bacterial 
growth and increase the risk of infections as 
well. Not to be neglected, excessive wound exu-
date can affect the patient’s quality of life. The 
Cutimed® Sorbion® Border and Sorbion® Sachet 
XL are engineered with a hydration response® 
technology. They contain hydroactive gel forming 
polymers that adapt to varying levels of exudate. 
These dressings can maintain a moist wound 
healing environment and facilitate soft (autolytic) 
debridement. They have excellent fluid absorb-
ency and retention under compression – this 
extends the wear time and allows the wound to 
rest (i.e., undisturbed wound healing). 
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Addressing the E(dge) advancement 
of T.I.M.E. - Hydrofera blue CLASSIC®
For proper healing to occur, careful attention 
must be paid to not just the wound bed but the 
edge of the wound. When applied slightly beyond 

the margins 
of the wound, 
Hydrofera blue 
CLASSIC® can 
help flatten the 
wound edge and 
facilitate epithel-
ial migration. 
This dressing can 
remove debris 

from the wound bed and wick moisture from the 
wound bed and peri-wound skin. It is non-cyto-
toxic and has antimicrobial properties.

Maintenance 
Compression 
– Edema 
Management 
Made Simple 
for Self-Care
Patients must have 
lifelong compres-
sion therapy to 
prevent recurrence 
of VLUs. Ideally, 
patients should 

wear fitted compression stockings (below knee 
in most cases). The JOBST® UlcerCareTM  2-in-1 
system is available in ready-to-wear or made-to-
measure versions.4 It is a two part system that 
provides 40 mmHg of graduated compression. 4  It 
contains a silky liner and a low-friction stocking 
for easy donning. 4  It is compatible with common 
footwear and is less bulky than conventional 
compression bandages. These features support 
patient independence and improve adherence. 
In addition to maintenance compression therapy, 
practitioners must reinforce patient education 
regarding venous disease and prevention of ulcer 
recurrence. Patients should also be encouraged 

to ambulate and perform calf muscle contraction 
exercises.  

Dr. Michael Stacey MBBS Doctor of Surgery 
FRACS is a vascular surgeon who came to Canada 
from Australia in 2014 as the Surgeon in Chief at 
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Department of Surgery at McMaster University. 
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Amanda Loney BScN RN IIWCC NSWOC WOCC(C) 
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Ontario, acquired her WOCN designation from 
Albany Medical Center in New York and has 
completed the IIWCC at the University of Toronto 
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Wound, Ostomy and Continence. In her role with 
Bayshore Home Care Solutions, as well as in her 
private practice, Amanda is known as a passion-
ate educator, consultant, and for her extensive 
clinical knowledge. 

References:
1.	 Stacey MC, Sibbald RG, Evans R. Continuous muscle 

pump activation by neuromuscular electrical stimula-
tion of the common peroneal nerve in the treatment 
of patients with venous leg ulcers: A position paper. Int 
Wound J. 2024 Sep;21(9):e70040. doi: 10.1111/iwj.70040. 
PMID: 39223104; PMCID: PMC11368661.

2.	 Stacey MC. Biomarker directed chronic wound therapy 
- A new treatment paradigm. J Tissue Viability. 2020 
Aug;29(3):180-183. doi: 10.1016/j.jtv.2019.12.006. Epub 
2019 Dec 20. PMID: 32007337.

3.	 Back to Basics: Debridement – Guide to wound bed 
preparation. Essity. 

4.	 “UlcerCare.” n.d. Jobst. Accessed November 2, 2024. 
https://www.jobstcanada.com/products/medical-com-
pression/venous-solutions/jobst-ulcercare.html.

 
 
 

https://www.jobstcanada.com/products/medical-compression/venous-solutions/jobst-ulcercare.html
https://www.jobstcanada.com/products/medical-compression/venous-solutions/jobst-ulcercare.html


54	 Wound Care Canada	 Volume 22, Number 2 · Winter 2024

Presentation Digest is a production of Wounds 
Canada. The views expressed in this report are 
those of the presenter and do not necessarily 
reflect those of Wounds Canada, which has nei-
ther reviewed nor endorsed this report. © 2024 
Wounds Canada. All Rights Reserved.

Did you know Wounds Canada is a 
charitable organization committed to 
transforming evidence into patient 
knowledge and empowerment? 

Donate today to help us bring 
prevention and awareness of 
wounds to the forefront of care.

We can’t do this alone; 
your support can make a difference 
in wound care in Canada. 

MAKE A DONATION 
TODAY TO SUPPORT THE
WOUNDS CANADA 
CHARITY!

woundscanada.ca

One time or 
monthly donation 

options are 
available and all 

donations are 
welcomed and 

appreciated. 

https://drive.google.com/file/d/1mNjnnlbaQ82gLSdKS3xqXdjkcmX_t7KP/view
https://www.woundscanadafoundation.ca/index.php?option=com_civicrm&task=civicrm/contribute/transact&reset=1&id=3


Volume 22, Number 2 · Winter 2024	 Wound Care Canada	 55

Peripheral Arterial Disease 
And Diabetes In Canada: Is 
Health Care Really Equitable?
By Wendy L Bowles MSN NP F and Samantha Holloway SFHEA MSc RN

How to cite: Bowles WL, Holloway S. Peripheral arterial disease and diabetes in Canada: is 
health care really equitable? Wound Care Canada. 2024;22(2):55-62. DOI: 10.56885/BKRE9301

Introduction
In Canada’s current health-care system, the inter-
section of patient expectations and outcomes 
has created a situation of inequity, especially 
for those with peripheral arterial disease and 
diabetes. Phillips et al.1 stated that demands 
on the health systems were likely to increase 
due to expanding wound care needs and other 

chronic conditions. Similarly, Gottrup2 noted that 
non-healing wounds accounted for a significant 
portion of health-care budgets. Today, health-care 
demands are rapidly outstripping resources due 
to ageing populations with increasing multimor-
bidity,3 requiring the examination of our health 
systems.4 If health care is to be sustainable, it 
needs to focus on value, stewardship and equity.5 

https://www.woundscanada.ca/news/745-peripheral-arterial-disease-and-diabetes-in-canada-is-health-care-really-equitable
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Peripheral arterial disease (PAD) has high mor-
bidity and mortality6,7 and is often linked to other 
highly complex diseases such as diabetes,8,9 
cardiovascular disease and stroke.10 PAD is asso-
ciated with high resource use and costs related 
to interventions, medical treatments and chronic 
wounds. The worldwide prevalence of PAD is over 
200 million individuals,8 with an increase of 25% 
over the past decade alone.6 Additionally, dia-
betes and PAD are increasing in prevalence, cre-
ating a pandemic for the 21st century.11 PAD, even 
without diabetes, is associated with significant 
inequities resulting in disparate outcomes.12,13 If 
populations, including people with multimorbid-
ity, are to be ensured health and health-related 
quality of life (HRQoL), a culture shift is needed 
towards value-based health care and steward-
ship.4,11 This article will examine the realities 
of certain Canadian populations with PAD and 
diabetes in the 21st century, their outcomes and 
some strategies to bring Canada back to our ori-
ginal health-care principles for all Canadians, not 
just the few.

The Canadian Health System
Canada is a vast country with approximately 
39,000,000 people in 13 provinces and territor-
ies. It has a universal medical system known, 
informally, as medicare, which is taxation based, 
publicly funded and, generally, administered by 
individual provinces and territories.  This is in con-
trast to the USA, which  has the most expensive 

health care in the world,14 covering a population 
of just over 340,000,000, nearly ten times that of 
Canada. Medicare’s founding principle was access 
for all based on need rather than ability to pay.15 
The system originated in 1947 in the province 
of Saskatchewan16 and was adopted country-
wide by the 1960s, becoming federal law in 1984 
via the Canada Health Act.5,17 This act declared 
that health care should be funded for medically 
necessary care, hospitals, diagnostics and phys-
ician services.18,19 Despite its principles, it has not 
been without controversy. For example, it has 
been criticized for only covering a narrow range 
of services, producing long wait lists for elective 
procedures and being more decentralized than 
universal20,21 This last point denotes that funds are 
transferred from the federal budget to the prov-
inces/territories, which are ultimately responsible 
for health-care delivery.22

Further, the system has profound inequities, 
especially regarding vulnerable populations such 
as Indigenous and immigrant populations23,24 and 
those of low socio-economic status (SES).21 These 
populations have the greatest health-care burden 
related to PAD, diabetes and their subsequent 
comorbid conditions.6,8,12

Epidemiology Of Peripheral Arterial 
Disease And Diabetes
PAD is increasing worldwide,25 for example, its 
prevalence is as high as 50% in older people with 
diabetes and is associated with several co-morbid 
conditions. When combined, PAD and diabetes 
result in a four-fold increase in foot complica-
tions including minor and major limb events 
(MALE).8,12,13,26 Contrastingly, while the prevalence 
of diabetes and PAD are escalating, the rate of 
lower extremity amputations (LEA) declined in the 
late 20th century.27 However, the last decade has 
shown LEA rates plateauing or escalating, high-
lighting a possible resurgence of LEAs in those 
with PAD and diabetes.27,28 Currently in Canada,7 
405 LEA are preformed each year with primary 
etiologies of diabetes and PAD.29 In fact, diabetic 
foot ulcers (DFU) are the most common cause of 
hospitalization associated with diabetes and 85% 

•	 In Canada health-care demands are cur-
rently outstripping resources

•	 Chronic diseases are associated with high 
resource use and costs

•	 Diabetic Foot Ulcers are the most common 
cause of hospitalization for those with dia-
betes

•	 PAD combined with diabetes results in a 
fourfold increase in minor and major limb 
amputations

•	 The elderly and Indigenous are popula-
tions in Canada with high rates of amputa-
tions secondary to PAD and diabetes 
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of all LEAs in those with diabetes are preceded by 
a DFU.30 The potential effect on the system will 
be profound due to the costs, both direct and 
indirect, of amputation, and these costs will con-
tinue to rise.10 A 2015 cost analysis predicted that, 
by 2023, diabetes would cost over $16.9 billion, 
17% of Canada’s 2023 health-care budget.31

The Canadian Institute for Health Information 
(CIHI) provides disease and health statistics for 
Canada; however, statistics specific to PAD are 
not well reported. Nevertheless, we know that in 
2022, there were 5,579,200 people with hyper-
tension and 2,372,700 people with diabetes. In 
contrast, only 160,441 people over the age of 18 
self-reported physical activity of 150 minutes per 
week.32 Due to the lack of Canadian-specific data, 
figures from the USA are often used to determine 
disease effects, costs and resource allocation. 
However, there are many glaring differences 
between Canada and the USA, including race, SES, 
and education;14,15,33,34 therefore, these data must 
be interpreted with caution. In the USA, the inci-
dence of PAD is highly impacted by race, geog-
raphy, SES, education level and income.8,35 

The American Heart Association (AHA) describes 
atherosclerosis (AS) as a, “chronic, reparative, 
inflammatory process that affects the arterial tree 
systematically”.8 PAD, as a consequence of AS and 
associated with diabetes, is highest in marginal-
ized demographics6,10,35  and is associated with 
ageing, with a prevalence of over ten percent in 
those aged 60-70 and even higher in those over 
80.7 

A pivotal review of Canadian ageing and health 
care by Wister and Speechley20 examined the 
health-care system and its demands. They identi-
fied tensions in three areas: increasing life expect-
ancy with concurrent multimorbidity, interrela-
tionships of the Baby Boomer (1945-1965) genera-
tion’s health status and health-care improvements 
and, finally, the disconnect between health-care 
demands, system efficiencies and patient expect-
ations. The authors identified health costs in 1975 
as nine billion, which increased to 148.2 billion 
in 2013, far exceeding prior projections. They 
also recognized that older adults consume the 
majority of those costs, with those over 65 years 

old (15% of the population in 2011) responsible 
for 44% of health-care costs. These authors cited 
five leading contributors to health-care costs in 
Canada: smoking, alcohol use, lack of exercise, 
obesity and stress. In looking at the boomer gen-
eration, they found that while these individuals 
had lower smoking and alcohol consumption, 
they were more sedentary and had more obesity 
and stress. This resulted in an improvement in 
some costs, i.e. for lung and liver disease, but 
increases in others, such as cardiovascular dis-
eases and diabetes.20 Moreover, in an article by 
Sun and Rieder,36 chronic wounds, often associ-
ated with PAD and diabetes, were a significant 
cause of personal stress. 

In Canada, much of the research regarding PAD, 
health-care demands and disparities has been 
done in vulnerable and rural populations. For 
example, in a retrospective review by Shah et al.,9 
the authors found that more than 80% of LEAs in 
Canada were a result of diabetes and were pre-
ceded by non-healing wounds. In Ontario, they 
found that First Nations (FN) people, also referred 
to as Indigenous, have a high and escalating 
prevalence of diabetes. Despite similar rates of 
MALE for Indigenous and nonindigenous people, 
Indigenous individuals still had higher rates of 
LEAs despite age or gender. The authors used 
CIHI data for Ontario, excluded non-PAD-related 
amputations and followed these people forward 
for all-cause mortality finding that they also had 
a higher rate of mortality than non-indigenous 
people with LEAs. The median survival of FN 
people after LEAs was 3.5 years, compared to 4.1 
years for nonindigenous Ontarians.9 

In another Canadian study, using a retrospective 
cohort design from a purely geographic perspec-
tive, the authors found that LEA occurred most 
often in people living in a rural location (northern 
Ontario).37 Specifically, there was an inverse rela-
tionship between the number of chiropodists and 
podiatrists per 100,000 population and amputa-
tion rates. Moreover, access to vascular specialists 
supported lower rates of LEAs. These findings 
highlight the existence of health-care inequities 
for people with PAD and diabetes related com-
plications, especially in non-urban areas. The 
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authors identified three strategies to best address 
these inequities: screening those with diabetes 
for PAD, improving access to specialists and time-
ly revascularization when required. 

Referrals to specialist care in Canada vary great-
ly.38 However, strategies to address these inequal-
ities could include virtual care, satellite multi-
disciplinary clinics and preventative initiatives to 
lessen the burden of disease, thereby lessening 
the burden on the system.39,40

Equity And Health-care Demands
Worldwide, amputations related to diabetes occur 
at a rate of one every 30 seconds.12 In a study by 
de Mestral et al.,37 the authors undertook a com-
plex analysis of health-care services in Ontario, 
focusing on LEAs related to diabetes and PAD. By 
linking databases to best reflect the population 
and using a detailed costing analysis, they were 
able to identify regional variations in outcomes 
and health-care provision. This study also showed 
that Ontarians living in remote regions, who are 
often Indigenous, did not have access to the 
same health care as regions where amputation 
rates were lower. However, they were unable to 
quantify how many LEAs may have been avoided 
if individuals had lived in a region with better 
access to care. Another limitation of the study was 
the inability to adjust for confounding variables, 
such as smoking, comorbid conditions and SES. 

Further, the study by Shah et al.,9 which also 
focused on an Indigenous population, found that 
despite the region, this population had a greater 
prevalence of diabetes compared to nonindigen-
ous Ontarians. Their data corroborated the exist-
ence of differences in the provision of and access 
to health care between urban and rural settings, 
despite ethnicity. They also showed that while 
the rate of revascularization procedures was not 
dissimilar, LEA rates were higher in people of 
Indigenous origin. This was regardless of region, 
potentially supporting the concept that race 
alone may affect the incidence of atherosclerosis. 
However this study’s limitations were a lack of 
SES data, its retrospective methodology and that 
it did not distinguish between diabetes types. 
Ultimately, the conclusion was that health inequi-

ties related to the care of diabetes and PAD exist 
for Indigenous Canadians. This inequity is likely 
associated with a decreased HRQoL. Despite there 
being only a few studies on PAD and HRQoL, 
those that exist have shown that PAD produces a 
significant decline in HRQoL.41,42 

Health literacy also plays a part in addressing 
equity, with a person’s ability to access accurate, 
understandable information either supporting 
or detracting from their ability to satisfy their 
expectations.43 In one article, health literacy 
was noted as essential for managing illness and 
promoting self- agency towards wellness.44 In 
another article by Wister and Speechley,20 these 
authors also recognized the role of health literacy 
and education as being protective of health while 
expectations and a sense of entitlement poten-
tially increased system stressors. However, they 
contrastingly noted that the boomer cohort was 
highly heterogeneous and included many with-
out health literacy or education.  Vomos et al.44 
noted that nine out of ten Canadian seniors were 
unable to interpret, understand and participate 
in health-care decisions on their own. By address-
ing these issues, both HRQoL and equity can be 
impacted to help manage health-care demands 
and improve HRQoL. 

Patient Expectations And HRQoL
People with PAD report fatigue, loss of activity, 
social isolation, loss of productivity and depres-
sive moods.45,46 Patient-related outcome meas-
ures (PROMs) are a powerful way to translate 
symptoms into understandable data.47 PROMs 
have been utilized to help gain the patient’s 
perspective and capture HRQoL data, leading to 
improved guidelines and registry information 
related to PAD.41,48 Additionally, a therapeutic 
empathic approach by clinicians has been shown 
to impact patient satisfaction and further improve 
HRQoL.49-51 These strategies to include patients 
in research and decision making, especially those 
with PAD and diabetes, can profoundly impact 
their HRQoL.7,45 

Amputation-free survival (AFS) is an important 
outcome for HRQoL in persons with PAD and 
diabetes, as AFS is associated with decreased 
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mortality and improved productivity.10 However, 
in a multicentre retrospective cohort analysis, 
the authors included no PROMs.52 Despite the 
authors going into extensive detail on definitions, 
guidelines, treatments, and outcomes, the lack of 
PROMs limits the validity of their results. Research 
including PROMs in this group of patients could 
ensure that they, not just clinicians, see outcomes 
as successful. Moreover, engaged patients are 
often more likely to be invested in outcomes, 
which can reduce costs associated with late diag-
noses and complications. 

Strategies For Sustainability
While it is challenging to calculate costs asso-
ciated with health care for PAD and diabetes 
in Canada, research has shown that prevention 
would be less expensive than treatment. In the 
study by de Mestral et al.,37 total costs one year 
prior to amputation were between $51,189 and 
$74,532 per person and by region (2017 dollars), 
higher than those for the average Canadian with 
PAD and diabetes who did not have an amputa-
tion.53 These costs included hospital and home 
care, procedures and diagnostics, physician fees, 
rehabilitation, allied care, assistive devices and 
funded podiatry. These authors proposed that 
multidisciplinary teams could not only prevent 
LEAs, but also contain costs with early recognition 
and standardization of care. 

PAD and diabetes create a heavy burden on the 
health-care system, necessitating early recogni-
tion and preventative strategies.8,54 Guidelines 
were first issued in the 1980s to aid clinicians 
and patients in decisions about appropriate care 
for specific conditions such as diabetes.55,56 The 
uptake of guidelines, however, was not stan-
dardized,35 and the USA and the United Kingdom 
introduced a variety of methods to push for their 
use.57 As a result of such initiatives, guidelines 
have evolved and become a standard part of 
many practices. Today, organizations such as the 
AHA,8 the Canadian Diabetes Association,58,59 
Wounds Canada,60 the World Federation of 
Vascular Societies61 and the International Wound 
Group on the Diabetic Foot,40,62 have all created 
evidence-informed guidelines and/or best prac-

tice recommendations to address the burden of 
PAD and diabetes. Ideally, the use of these will 
improve practice and contain costs. The stan-
dardization and utilization of these guidelines 
are needed to ensure the sustainability of the 
Canadian health-care system. Nevertheless, in 
Canada, only Ontario, Alberta, British Columbia 
and Quebec have undertaken major system 
reforms, with varying degrees of effectiveness,5 
and guidelines are still not standardized into 
practice. In 2011, a review of primary care reforms 
in Ontario identified little value for dollars spent.22 
In contrast, longer term data from the same 
review showed improved access to primary care 
teams and diabetes screening, suggesting time 
is needed to indeed see effect. Supporting this, 
patient-reported experience did not improve in 
the time frame of the study. HRQoL, value-based 
care, and standardization are all needed to create 
a sustainable health-care system in Canada today 
and into the future. 

Conclusion
PAD and diabetes, their comorbidities and 
complications, such as hard to heal wounds, 
result in significant health-care expenditure. 
Determining actual costs beyond just efficacy, 
is needed to determine value.63 Beyond rede-
signing the health-care system, a culture shift is 
needed as the demands on the system are nei-
ther unidirectional nor easily predictable. Lack 
of improvements in health literacy, education 
and SES in some demographic groups, are cre-
ating an increasing divide between those with 
and those without these benefits. This is causing 
a convergence of multidimensional demands 
stressing the system.64,65 Health-care systems 
need to be proactive and responsive, focusing 
on prevention, collaboration and efficiency while 
not letting quality suffer.20,35,63 PAD, diabetes and 
their subsequent comorbid conditions, including 
wounds, are, and will be, drivers of these system 
demands.8,66 Early diagnosis and management 
that takes the patient’s experience and know-
ledge into account requires system redesign. The 
original Canada Health Act needs to evolve to 
achieve sustainability. This must involve multi-
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disciplinary teams, the use of evidence-informed 
guidelines, improving health literacy and ensur-
ing equitable access for all.8,10,15
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Do Not Disturb: The 
Power Of Undisturbed 
Wound Healing
Presenters: Michelle Labbie RN MN NP

Wound Healing Takes Time
Wound healing is a complex physiological phe-
nomenon. A series of sequential and concerted 
processes must occur for proper healing to occur 
in a timely and predictable manner. Wound 
healing is often compared to building a house 
– work disruptions may occur with inefficient or 
insufficient workers, lack of supplies, or workers 
coming at the wrong time. When these happen, 
the house cannot be built properly, efficiently, 
or at all. Similarly, each phase of healing must 
occur undisturbed.1 Stable wound temperature 
(at 35-35 oc) is conducive for wound healing.1 
The wound must be moist – it must not be 
too dry nor too wet.1 Tissue that is healing 
or newly healed should also be protected 
from trauma, shear, friction and pressure. 1 
The aim of local wound care should optimize 
these conditions and support the body’s nor-
mally healing processes. Local wound care 
includes wound hygiene, debridement (when 
appropriate), managing inflammation and/
or infection, and maintaining moisture balance 
(when appropriate). Most importantly, wound 
care practitioners must understand the etiology 
and underlying causes of the wound and estab-
lish wound healing goals with their patients. 

The Evolution of Undisturbed Wound 
Healing (UWH)2,3,4

Gauzes were the earliest and most common dress-
ing in the early days of wound care. Gauzes were 
primarily used to cover and protect the wound. 
Wet-to-dry dressing was a common practice in 
wound care. However, studies have shown that 
bacteria can penetrate up to 65 layers of moist 
gauze. Gauzes are also non-insulating – they can-

Essential elements of optimal wound heal-
ing environment1

•	 Each phase of healing occurs undis-
turbed

•	 Temperature remains stable (35-37oc)
•	 Moist but not wet conditions for all heal-

ing processes
•	 Protection from trauma, shear, friction, 

and pressure
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not maintain optimal healing temperature. Wet-
to-dry dressing with gauzes can also traumatize 
the wound and elicit pain. In the 1960’s, there 
was a paradigm shift in wound care practices 
as a result of the work of George Winters (often 
known as the Father of Moist Wound Healing). 
Maintaining a moist wound environment is essen-
tial to support and expedite healing. Dressing 
changes used to occur frequently, sometimes as 
often as four times daily. This was highly labour 
intensive and can lead to decrease in wound tem-
perature – it can take up to 6-8 hours to regain 
optimal wound temperature. Since then, dress-
ing technologies have advanced significantly, 
allowing for longer wear times and less frequent 
dressing changes. These advanced interactive 
dressings are an essential component of undis-
turbed wound healing (UWH). 

The term “undisturbed wound healing” (UWH) is 
relatively new, but the concept in practice is quite 
common. It is basically allowing the wound to 
“rest” by alleviating unnecessary dressing chan-
ges. UWH is founded on the principle of moist 
wound healing – it supports natural, timely, spon-
taneous and autolytic healing processes.4  UWH 
can accelerate wound closure; reduce care and 
post-operative complications; minimize scarring; 
and control inflammation.4 

Choosing The Right Patient, 
Situation And Wound for UWH4

Wound management plans must be individ-
ualized and unique to each patient and their 
circumstances. Wound care practitioners must 
understand the etiology of the wound, the 
wound history and the patient’s wound goal(s). 
Each management plan must balance optimized 
wound outcomes with individual patient needs. 
Practitioners must also consider the patient’s 
access to provider care and ability to perform 
self-care. In addition, bacterial burden and wound 
infections must be addressed and managed 
accordingly. 

When adopting UWH practices, practitioners 
must consider the patient. Dressings should be 
selected to ensure patient comfort and minimize 
pain; reduce frequency of wound interruption; 
and alleviate potential stress or anxiety related to 
wound trauma. Dressings should also be atrau-
matic to the wound, ensuring no damage, or 
impact, to the wound bed and developing extra-
cellular matrix. Practitioners should also consider 
the caregivers involved. Dressings chosen should 
instill performance confidence such that fre-
quency of changes is based on clinical assessment 
rather than a fear of dressing failure. Last but 
not least, practitioners must consider the resour-
ces available (i.e., time and money). A dressing 
should be chosen to decrease overall cost of care. 

An ideal wound dressing should:
•	 Promote a moist healing environment
•	 Provide an effective barrier against trauma 

and micro-organisms
•	 Manage bacterial load, including wound 

biofilm
•	 Absorb and transfers exudate away from 

the wound bed
•	 Minimize wound and peri-wound trauma; 

Supports peri-wound healing
•	 Stay in place and conforms to the skin con-

tours
•	 Support and maintains optimal wound 

temperature 

Brindle T & Farmer P. (2019). Undisturbed wound healing: a 
narrative review of the literature and clinical considerations. 
Wounds International. 10(2), 40-48. 



Volume 22, Number 2 · Winter 2024	 Wound Care Canada	 65

Considerations for Undisturbed  
Wound Healing for Different Types  
of Wounds1

Type of Wound Dressing considerations for UWH Examples of Dressings
Click on the product name for details

Pressure injuries •	 Adjunct to preventative measures to miti-

gate pressure, shear and friction and exces-

sive moisture (e.g., offloading, repositioning) 
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•	 Increase rate of closure and minimize other 

care complications

Negative pressure wound therapy (NPWT)

Traumatic wounds 

(e.g., skin tears)

•	 Reduce dressing-related pain

•	 Minimize wound disturbance

•	 Manage exudate by allowing exudate to 

pass through to a secondary absorbent 

dressing

Mepitel®

https://www.molnlycke.ca/products-solutions/

mepitel/

•	 Address bacterial burden 

•	 Provide extended wear time

Contact layer with antimicorbial (Mepitel® Ag)

https://www.molnlycke.ca/products-solutions/

mepitel-ag/

Burns •	 Address bioburden as these wounds are a 

high risk for infections

•	 Manage exudate

•	 Minimize pain if higher dressing frequency 

is needed 

Contact layer with antimicrobial (Mepitel® Ag)

https://www.molnlycke.ca/products-solutions/

mepitel-ag/

Surgical  

incisions

•	 Provide extended wear times

•	 Manage exudate

•	 Provider a barrier against bacteria

•	 Protect peri-wound skin injury

Mepilex® Border Post Op

https://www.molnlycke.ca/products-solutions/

mepilex-border-post-op/

Dehisced  

surgical  

incisions

•	 Manage exudate and promote moist wound 

healing environment

•	 Manage bacterial burden

•	 Facilitate autolytic debridement 

•	 Decrease wound pain and dressing frequen-

ce

•	 Provide peri-wound management and sup-

port

Foam with silicone contact layer and antimicrob-

ial (Mepilex® Border Ag)

https://www.molnlycke.ca/products-solutions/

mepilex-border-ag/
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Diabetic foot ulcers •	 Support moist wound healing

•	 Address bioburden

•	 Compatibility with offloading modality wear 

time (e.g., total contact casting)

Foam with silicone contact layer (Mepilex® 

Border Flex)

https://www.molnlycke.ca/products-solutions/

mepilex-border-flex/

Exufiber® 

https://www.molnlycke.ca/products-solutions/

exufiber/

Venous leg ulcers Compatibility with compression bandages

Frequency of compression bandage (and dress-

ing) changes

Manage exudate as these wounds are typically 

highly exudative 

Manage wound pain

Mepilex® XT 

https://www.molnlycke.ca/products-solutions/

mepilex-xt/

Atypical wounds 

(where etiology and 

underlying cause 

are known and man-

aged)

Manage moisture

Reduce dressing frequency 

Reduce actual and anticipatory pain and dress-

ing-related stress

Foam dressing for challenging areas of the body 

(Mepilex® Border Flex Oval)

https://www.molnlycke.ca/products-solutions/

mepilex-border-flex-oval/

Michelle Labbie RN MN NP is a Nurse 
Practitioner who is passionate about complex 
wound management in the context of chronic 
disease management particularly in people 
with lower leg ulcerations and diabetic foot 
complications. She has focused her expertise in 
this area for over 35 years and is actively involved 
in clinical research, pathway and practice 
guideline development and in implementation 
of evidence-based care. Michele practices in 
an out-patient wound clinic and is involved in 
ambulatory intravenous and infusion therapy.  
She is also an instructor at MacEwan University in 
Edmonton. 
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The Canadian Consensus Statement 
on the Management of Venous Leg 
Ulcers
The Objective
The objective of this project was to incorporate 
new clinical research findings on the manage-
ment of venous leg ulcers (VLUs) into a Consensus 
Statement. This document is intended as an 
up-to-date practical guide for health-care pro-
viders (HCPs) managing patients with VLUs. It is a 
short, easy to understand, document that can be 
used in a clinical setting.  

The Development Process
Nineteen HCPs of varying clinical backgrounds 
(e.g., physicians, nurses, NSWOCs, therapists) and 
different regions in Canada were involved in the 
development of this document. These HCPs have 
experience managing VLUs, with muscle pump 
activator device (MPA) and advanced wound 
treatments. 

There are 23 sections in the Consensus 
Statement. The goal of the development pro-

cess was to achieve at least 80% agreement by 
panelists on each section. The panel was able to 
achieve consensus on 20 of 23 sections and great-
er than 85% consensus on the remaining 3. The 
development of this document was independent 
of input from any wound care companies. 

New Research Findings
The Conensus Statement incorporates new clin-
ical research data on the management of VLUs. 
One major area of focus was the use of muscle 
pump activators (MPAs). MPAs address the under-
lying cause of VLUs by stimulating the common 
peroneal nerve and enhancing calf muscle pump 
function. The gekoTM device, a muscle pump acti-
vator (MPA), has been shown to increase venous 
volumetric flow up to 100%;1 increase arterial 
volumetric by up to 75%;1 and increase micro-
circulatory flux by up to 400%.2 MPA devices may 
also increase blood volume and velocity up to 
60% of walking – without having to move or exert 
energy.3  
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A study by Das et al. in 2020 demonstrated 
that the use of gekoTM increased peak venous 
velocity in the popliteal vein pre-bifurcation with 
the patient in recumbent position (baseline) and 
when seated.4 Another study by Das et al. in 2021 
showed that gekoTM increased microcirculatory 
pulsatility not just in the wound bed but also in 
the periwound.5 

Bull et al. evaluated the difference between 
standard of care (SoC) alone and SoC with MPA. 
After four weeks of treatment, there was a signifi-
cantly higher percentage area reduction (PAR) per 
day for patients receiving SoC with MPA 

compared to SoC alone.6 The healing 
rate was also twice as fast when MPA 
was added to SoC.6 

More recently (in 2024), Sibbald 
et al. evaluated 127 chronic wound 
patients (i.e., VLUs, diabetic foot 
ulcers, ischemic/mixed arterial 
venous ulcers, post-surgical/trau-
matic leg ulcers) in multi-centre 
clinics.7 They found that MPA was 
effective in improving wound heal-
ing outcomes, including reduced 
pain, reduced edema, and enhanced 

patient quality of life.7

The Key Components
The following section outlines the key compon-
ents of the Consensus Statement and brief high-
lights for each: 

Diagnosis of VLU: HCPs must first assess the 
cause of the wound and consider the patient’s 
health literacy, environmental factors, and goals 
of care prior to initiating treatment. HCPs must 

conduct a thorough history of the ulcer, 
arterial and/or venous disease, under-
lying medical conditions and medica-
tions. A thorough examination of the 
patient (e.g., pedal pulses, ankle range of 
motion, gait, footwear, skin etc.) should 
also be performed. 

Clinical features: HCPs should assess the 
location of the wound, the ulcer appear-
ance, the surrounding tissue and for pain

Investigations: Non-invasive lower limb 
venous duplex ultrasound can be util-

ized for the diagnosis of venous disease. If there 
is limited access to such testing, management 
may start prior to investigation as long as arter-
ial status has been established. HCPs should 
also investigate other co-existing medical con-
ditions. Arterial status should be evaluated with 

ankle-brachial pressure index (ABPI) 
and/or toe-brachial index or toe pres-
sures. In areas without access to these 
tests, a handheld Doppler can be util-
ized to assess the waveform of pedal 

Percentage area reduction of wound with SOC alone 
(left graph) and with SOC plus MPA (right graph)6

Changes in venous 
velocity with MPA4

Changes in micro-
circulation with MPA5
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pulses; a multiphasic waveform is indicative of 
adequate arterial supply. HCPs should also inves-
tigate other co-existing health conditions (e.g., 
rheumatoid arthritis, lymphedema) and employ 
laboratory studies (e.g., blood panel, renal func-
tion, hemoglobin A1C). Not to be neglected, HCPs 
should assess the patient’s gait and ankle mobil-
ity as these may impair the patient’s calf muscle 
pump function. 

Treatment of VLU – Treat the under-
lying cause of impaired calf muscle 
pump function
The key to treating VLU is to address the under-

lying cause – impaired calf muscle pump func-
tion. Compression therapy is the mainstay for 
the management of VLU. There are various com-
pression system options, including but are not 
limited to inelastic bandages, elastic stockings, 
and adjustable wrap systems with hook and loop 
fasteners.  Selection of modality may depend on 
patient mobility, pain, tolerance, ability to apply, 
environment, access and patient history and 
assessment findings seen below: 

Patient history and assessment findings Management considerations

Normal ABPI (0.9-1.4) or

TBPI or toe pressures are normal if elevated ABPI or

If hand-held Doppler waveform is multiphasic 

Apply optimal multi-layer bandage system (30-40 mmHg 

at the ankle)

Encourage calf muscle contract exercises, especially a daily 

walking regiment, to improve calf muscle pump function

If limited ankle motion, strength, mobility or impaired 

gait, consider physiotherapy or rehabilitation medicine 

and daily leg elevation

If unable to tolerate optimal compression or

ABPI is reduced but greater than 0.5 or

If the patient has significant congestive heart failure that 

requires cardiologist evaluation

Apply a lower compression multilayer system that the 

patient will tolerate (with the aim to progress to optimal 

compression as symptoms and tolerance allow)

Use caution at ABPI between 0.65 to 0.9 and extra caution 

between 0.5 and 0.65

Consider stockinette with tubular or longitudinal compres-

sion instead of compression wraps

Add muscle pump activator (MPA) to enhance calf muscle 

pump function

If unable to tolerate any compression due to pain or other 

causes

Add muscle pump activator (MPA) to enhance calf muscle 

pump function

Recommend daily leg elevation above the level of the 

heart and regular exercise regimen (especially daily walk-

ing) to improve calf muscle pump function 

Consider physiotherapy or rehabilitation medicine
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Treatment of VLU – Treat the wound: 
The treatment recommendations are founded on 
the concepts of the Wound Bed Preparation and 
the T.I.M.E. (tissue, infection, moisture, edge) prin-
ciple.

The recommendations are as follows:

•	 Cleanse the wound and surround skin
•	 Debride devitalized tissue if vascular perfu-

sion is normal
•	 Apply a dressing that ensures adequate mois-

ture balance 
•	 Treat infection in deep and surrounding tissue
•	 Manage pain if present
•	 Treat surrounding skin
•	 Treat wounds deemed to be non-healable	

	 - Cleanse with saline, clean potable water 
or antimicrobial solution; Use dressings to 
support wound maintenance goals 

•	 Assess and measure the wound using a con-
sistent method weekly or at each visit if seen 
less often.

Actions if not on a healing trajectory: The treat-
ment plan should be revisited if there is no 
wound size reduction in 2-4 weeks or if reduction 
is less than 30% four weeks after initiating treat-
ment. HCPs should reassess the patient and the 
diagnosis of ulceration to exclude other etiolo-
gies of impaired healing (e.g., malignancy, auto-
immune disorders, medications etc.). HCPs should 
also assess whether the treatment plan is properly 

implemented and adhered to or wheth-
er infection is present and being man-
aged properly. Once all of these have 
been assessed, HCPs should review 
and optimize treatment of calf muscle 
pump function, including reassess the 
compression system; review the exer-
cise and walking regimen; add MPA if 
not already in place; consider surgical 
referral. 

Once the diagnosis is confirmed and 
calf muscle pump function is optimized, 
HCPs can consider the introduction of 
advanced wound treatments depending 
on local availability and in a sequential 

manner with assessment of healing responses at 
each step. 

- Address biofilm and bioburden with:
•	 An antimicrobial dressing that can disrupt or 

eradicate biofilm
- Address increased wound protease activity with:
•	 A dressing with protease inhibition properties
- Improve the wound bed with:
•	 Negative pressure wound therapy (NPWT) or 

matrix substitutes
- Add growth promoting factors by:
•	 Delivering growth factors through dressings 

that release physiological growth factor levels
- Add new cells to the wound via:
•	 Skin grafts, cultured cells, skin substitutes etc.
- Consider other adjunctive therapies (e.g., oral 
pentoxifylline, electrical stimulation of the wound 
bed, topical oxygen therapy, therapeutic ultra-
sound etc.).

Prevent Ulcer Recurrence
After wound closure is achieved, HCPs should 
reinforce patient education regarding venous dis-
ease and prevention of ulcer recurrence. Patient 
education should focus on:
1.	 Protecting the skin from trauma.
2.	 Lifelong compression:  

a. Compression bandages should be con-
tinued for at least two weeks or longer to 
ensure full ulcer healing. Fitted compression 

Weekly ulcer appearance with SOC alone (weeks 
0 to 4) and with SOC and MPA (weeks 4 to 8)6
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stockings (below knee in most cases) ideal-
ly at 25-40 mmHg should be used in most 
instances. A lower pressure should be con-
sidered for patients with coexisting arterial 
disease and/or cannot tolerate high compres-
sion. 

3.	 Calf muscle contraction exercises: 
a. Patients should be encouraged to continue 
with calf muscle contraction exercises, espe-
cially a daily walking regimen, to improve calf 
muscle pump. HCPs should consider recruiting 
physiotherapy or rehabilitation medicine for 
patients with limited mobility.

A limited subset of patients may also benefit 
from superficial venous ablation by surgery or 
other less invasive techniques if appropriate. 
Surgical referrals should be made accordingly in 
these cases.
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Aesthetic Procedures As A Key To 
Enhanced Wound Healing
Wound care is undergoing significant advance-
ments as aesthetic procedures are increasingly 
integrated into the long-term management 
of various injury types. Traditionally, wound 
management has focused on ensuring function-
al recovery and infection prevention, but recent 
trends have shifted towards enhancing patients’ 
aesthetic outcomes as well. Aesthetic procedures, 
such as micro-needling, platelet-rich plasma (PRP) 
injections and laser therapy, play a pivotal role in 
reducing scarring and promoting tissue regenera-
tion, particularly during the proliferation and mat-
uration stages of wound healing. Burns, in par-
ticular, often present complexities in healing due 
to the depth and extent of tissue damage, which 
makes their long-term management challen-
ging. Aesthetic procedures like laser therapy and 
micro-needling have shown promise in reducing 
scarring and improving skin texture in burn injur-
ies, especially in the later stages of healing when 
scar refinement is a key focus.

Aesthetic interventions play a significant role 

in wound healing, particularly during the later 
stages when collagen production and scar refine-
ment are critical. As wounds progress from the 
inflammatory phase, aesthetic procedures can 
help accelerate healing, prevent excessive scar-
ring and improve overall skin quality. While these 
treatments are not universally applicable to all 
wounds—particularly those stuck in the inflam-
matory stage—they offer considerable benefits 
when applied appropriately and are, therefore, 
worth exploring. 

Understanding The Stages Of 
Wound Healing: Proliferation And 
Maturation
The wound healing process can be divided into 
several stages, each critical to recovery. After the 
initial inflammatory phase, the body enters the 
proliferation stage, where tissue regeneration 
occurs. During this phase, fibroblasts produce col-
lagen, a crucial protein that forms the structural 
basis of the new tissue. Other processes, such as 
angiogenesis (formation of new blood vessels), 
also play an essential role in delivering nutrients 
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to the healing wound.
The proliferation stage sets the foundation for 

scar formation, which is further refined during 
the maturation stage. During this phase, collagen 
remodelling occurs, strengthening the new tissue 
and enhancing its functionality. Wound contrac-
tion, led by specialized cells called myofibroblasts, 
reduces the wound size, while collagen under-
goes structural changes to become more organ-
ized and aligned with the skin’s natural fibres.1,2 

Aesthetic procedures can intervene at these 
stages to optimize the healing process. For 
example, micro-needling and PRP injections 
stimulate additional collagen production, while 
laser therapy helps refine the scar tissue, reducing 
its appearance and improving skin texture. It is 
important to specify that the effectiveness of 
these procedures on wounds in the inflammatory 
phase, or that are complicated by chronic condi-
tions, such as diabetes, is reduced as these condi-
tions hinder the healing process.3 

The Role Of Micro-Wounds And 
Collagen Production In Healing
Micro-needling, a popular aesthetic procedure, 
involves creating controlled micro-wounds in 
the skin to stimulate collagen production. This 
technique is particularly useful during the prolif-
eration and maturation stages of wound healing, 
as it promotes the regeneration of healthy skin 
tissue while minimizing scar formation. The con-
trolled injuries caused by micro-needling activate 
the body’s natural healing mechanisms, prompt-
ing fibroblasts to produce more collagen and 
elastin.4 

Collagen, the most abundant protein in the 
human body, is vital for wound healing. It pro-
vides the structural framework for new tissue, 
strengthening the wound site and helping it 
resist future damage. During the proliferation and 
maturation stages, increasing collagen synthesis 
is critical for scar prevention and overall wound 
recovery. Micro-wounds created by micro-need-
ling trigger a localized healing response, which 
accelerates the maturation process and results in 
smoother, more functional skin.1

Clinical studies support the efficacy of 

micro-needling in reducing scar visibility and 
improving skin texture in patients with both acute 
and chronic wounds. This procedure is especially 
effective when used in conjunction with other 
aesthetic treatments, such as PRP injections, 
which further enhance collagen production and 
tissue regeneration over the long term.4

Reshaping Scar Tissue And 
Improving Skin Surface Through 
Laser Therapy
Laser therapy is another aesthetic procedure com-
monly used in long-term wound management. 
Non-ablative and fractional laser treatments tar-
get scar tissue and encourage the production of 
new, healthy skin cells. By delivering controlled 
energy to the wound site, lasers can stimulate col-
lagen production and promote the remodelling of 
scar tissue. This makes laser therapy particularly 
effective during the maturation phase of wound 
healing, when the goal is to refine the scar and 
improve skin texture.3

Fractional lasers, in particular, work by creating 
microthermal zones in the skin, which trigger a 
healing response and encourage the formation 
of new tissue. This can significantly reduce the 
appearance of hypertrophic and atrophic scars, 
making the skin smoother and more uniform. 
Non-ablative lasers, which do not remove layers 
of the skin, are gentler and have a shorter recov-
ery time, making them suitable for patients with 
more sensitive skin or less severe scarring.2

While laser therapy is generally safe, it does 
carry some risks, including hyperpigmentation, 
infection and incomplete wound closure. These 
side effects are more likely in patients with darker 
skin tones or underlying health conditions, such 
as diabetes. Therefore, a thorough evaluation of 
the patient’s skin type, wound characteristics and 
overall health is necessary before initiating laser 
treatment.3

Platelet-rich Plasma (PRP) Injections 
For Tissue Regeneration
Platelet-rich Plasma (PRP) injections are another 
cutting-edge aesthetic procedure used to 
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enhance wound healing. PRP is derived from a 
patient’s own blood, which is processed to con-
centrate the platelets. These platelets contain 
growth factors that play a crucial role in tissue 
repair and regeneration. When injected into a 
wound site, PRP can accelerate collagen produc-
tion, improve skin texture and reduce the risk of 
scarring.1

PRP injections are particularly effective during 
the proliferation and maturation stages of wound 
healing, as they help speed up the formation 
of new tissue and promote scar refinement. By 
enhancing the body’s natural healing mech-
anisms, PRP can lead to faster recovery times 
and better aesthetic outcomes for patients with 
surgical wounds, traumatic injuries, or chronic 
ulcers.4

Although PRP is generally safe, it is important 
to note that its effectiveness can vary depending 
on the type of wound and the patient’s overall 
health. Some studies have shown that PRP may be 
less effective in treating chronic wounds, particu-
larly those that remain stuck in the inflammatory 
phase. However, when used in combination with 
other aesthetic procedures, such as micro-need-
ling or laser therapy, PRP can significantly 
enhance long-term wound healing outcomes.2

Considerations And Cautions For 
Aesthetic Procedures In Wound 
Management
When incorporating aesthetic procedures into 
long-term wound management, it is essential 
to tailor treatments to the specific needs of the 
wound and the patient’s overall health. Factors 
such as the type of wound (e.g., surgical, traumat-
ic, chronic), the patient’s skin type, age and any 
underlying conditions, such as diabetes or vascu-
lar disease, must be carefully considered.1

Potential risks associated with aesthetic pro-
cedures in wound management include infection, 
hyperpigmentation and improper wound closure. 
These risks are particularly prevalent in patients 
with compromised immune systems or poor circu-
lation. Therefore, a multi-disciplinary approach 
involving dermatologists, wound care special-

ists and other health-care providers is crucial to 
ensure the best possible outcomes.4

Integrating aesthetic procedures into wound 
care offers a unique opportunity to improve both 
the physical and aesthetic outcomes of wound 
healing.

As advancements in wound care continue, the 
collaboration between wound care teams and 
aesthetic specialists will be essential in optimizing 
treatment plans. By combining therapeutic and 
aesthetic interventions, health-care providers can 
offer comprehensive care that addresses both the 
functional and cosmetic aspects of wound recov-
ery.3

As aesthetic procedures become more refined 
and widely accepted, they are likely to play an 
increasingly important role in wound manage-
ment. Future innovations in this field will con-
tinue to enhance patient outcomes, improving 
both the physical appearance and quality of life 
for individuals recovering from traumatic or sur-
gical wounds.4

A Future Where Healing Meets 
Aesthetics
Traditionally, aesthetic procedures, such as 
micro-needling, laser therapy and PRP injections, 
are solidifying themselves as techniques for long-
term wound management. These treatments 
not only improve the visual outcomes of heal-
ing wounds but also contribute to overall skin 
health and patient satisfaction. By bridging the 
gap between therapeutic and aesthetic practices, 
health-care providers can ensure comprehensive 
care that addresses both the functional and cos-
metic needs of patients.1 

As the field continues to evolve, wound care 
professionals are encouraged to explore the 
potential benefits of integrating aesthetic proced-
ures into their practice to enhance patient out-
comes and quality of life. Consulting with practi-
tioners in the field of aesthetics is an important 
step in bridging these two disciplines to work in 
unison toward more desirable patient outcomes. 
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Dr. Samuel Hetz BSc MSc MD CCFP GPDerm is 
a family physician with a focus in aesthetic medi-
cine at Dermapure Wellington Village, Ottawa 
ON. Dr. Hetz serves on the Canadian Association 
of Aesthetic Medicine (CAAM) Board of Directors 
and provides expertise to national law firms, 
the Canadian Medical Protective Association 
and the College of Physicians and Surgeons of 
Ontario (CPSO). Holding an academic post at the 
University of Ottawa’s Faculty of Medicine, he 
instructs physicians and residents, possessing a 
GP Focused Practice Designation in Dermatology 
granted by the Ontario Medical Association and 
the Ministry of Health.
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The Wound Healing Equation and 
Pyramid
Wound healing is a complex physiological process 
and, as a result, wound care is a complex prob-
lem. A wound’s healing potential is dependent on 
many factors, including bacteria bioburden, per-
fusion, tissue mechanics and more importantly, 
the host.1  
 
 
 

Source: Kim PJ (Guest Editor): The Diabetic Foot. “Diabetes and 

the Impact on the Lower Extremity”. Clinics in Podiatric Medicine 

and Surgery. Vol 36 (3). July 2019.

The biggest driver of healing potential is the 
‘host’. (e.g., medical history, medication, social his-
tory etc.). Host factors are complicated and vary 
from patient to patient. These factors present the 
greatest challenges to all wound care providers. 
Even when perfusion is maximized, tissue mech-
anics addressed and biofilm/infection managed, 
only 50% of chronic wounds will achieve heal-
ing. With adjunctive therapy, an additional 30% 
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of chronic wounds will heal. There is a ceiling 
effect of what wound care providers can do to 
help patients achieve complete wound healing. 
The reality is that 20% of chronic wounds will 
just never heal, regardless. This is largely due 
to the host-related factors that we don’t yet 
understand well.1

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: Kim PJ (Guest Editor): The Diabetic Foot. “Diabetes and 

the Impact on the Lower Extremity”. Clinics in Podiatric Medicine 

and Surgery. Vol 36 (3). July 2019.

The Drivers Of Care
The drivers of health care (including wound care) 
are universal. Policy makers, funders, and adminis-
trators are interested in the economics, efficiency, 
and efficacy/effectiveness of care: 

•	 Economics: How much does/will it cost/save?
•	 Efficiency: Can it be delivered quickly and 

economically?
•	 Efficacy: Does it work in a controlled experi-

mental environment?
•	 Effectiveness: Does it work in the real world?

Canada has one of the highest health expendi-
tures as a share of gross domestic product (%GDP) 
among Organisation for Economic Co-operation 
and Development (OECD) countries.2  According 
to the Canadian Institute for Health Information 
(CIHI), Canada’s total wound care expenditure in 
2014 was $3.9 billion CAD.3 An estimate of $500 
million CAD was spent on compromised wound 
(e.g., chronic wounds, skin barrier breaches, 

iatrogenic wounds).3 According to Wound Care 
Alliance Canada, wound care expenditure was 
expected to grow by 30% by 2020.4

Source: Organization for Economic Co-Operation and 

Development (OECD), 34 Member Nations. 2011 Report.

The estimated prevalence of diabetes mellitus 
(DM) is expected to increase by 44% from 2015 
to 2025.5 The cost of diabetes management is 
expected to grow by 25% in the same time frame. 
Diabetic foot ulcers (DFUs) are associated with 
increased number of, and length of, hospital 
stays. According to Hopkins et al. (2015), the esti-
mated annual cost associated with DFU-related 
care across all care settings is $547 million CAD.6 
More than half of the cost is associated with 
acute care ($320.5 million CAD).6 A single admis-
sion costs $11,492 in the first year; a cumulative 
3-year admission cost is $18,957.6   More import-
antly, DFUs and other types of wounds, are not 
just costly to the health-care system but to the 
patients and their families. Living with a wound 
can negatively affect the patient’s quality of life, 
physically (e.g., muscle atrophy, joint stiffness), 
mentally and emotionally (e.g., sleep deprivation, 
stress, learned helplessness). 

The Next Evolution In Negative 
Pressure Wound Therapy – The 3MTM 
V.A.C® Peel And Place Dressing
Negative pressure wound therapy (NPWT) has 
fundamentally changed how wound care is prac-
ticed. Vacuum assist closure (V.A.C. Therapy), an 
example of NPWT, was first introduced in 1994. 
There was a slow period of adoption within 
the first 10 years. Since then, negative pressure 



82	 Wound Care Canada	 Volume 22, Number 2 · Winter 2024

wound therapy (NPWT) has been robustly stud-
ied and has become a standard of care. Different 
technologies (e.g., instillation therapy, portability, 
incisional management) have since been added 
to traditional NPWT to improve application and 
achieve better outcome. When deciding on which 
type of NPWT to use, wound care providers must 
consider factors such as anatomical location, 
depth, and the host. 

The 3MTM V.A.C® Peel and Place Dressing is the 
next evolution in V.A.C. Therapy. It combines the 
benefits of traditional NPWT with incision NPWT. 
The benefits of incisional NPWT can be seen 

below:7 
Source: Reference #7. 

Wound care providers should take a holistic 
approach when managing patients living with 
wounds. A critical aspect of wound care is to opti-
mize the local wound environment. It involves 
wound cleansing and debridement, managing 

bioburden, and controlling moisture levels. The 
use of appropriate dressing and advanced ther-
apies to accomplish these objectives is essential. 
The 3MTM V.A.C® Peel and Place Dressing does 
just that – it can effectively address of all aspects 
of local wound management for certain patient 
populations. 

The 3MTM V.A.C® Peel and Place Dressing has 
an all-in-one, integrated design. It contains a 
3M™ Dermatac™ Drape made with an acrylic top 
layer and a perforated silicone layer. The acrylic 
layer provides a tight seal and keeps the sili-
cone against the skin. Meanwhile, the silicone 

layer minimizes wrinkles and 
leaks, allows for easier hand-
ling and repositioning, and 
supports patient comfort at 
dressing changes. The perfor-
ated non-adherent bottom 
layer also allows for up to 
seven days of wear8 by miti-
gating tissue ingrowth and 
reducing foam adhesion to 
the wound and pain upon 
removal. Application of the 
3MTM V.A.C® Peel and Place 
Dressing takes less than two 
minutes.9 Unlike traditional 
V.A.C. there is no cutting of 
materials involved. The pre-cut 

hole at the top of the dressing minimizes practi-
tioner errors – a common issue of NPWT machines 
is blocked tubing when the hole is insufficiently 
sized. Not having to cut the GranufoamTM dress-
ing reduces application time and minimizes 
iatrogenic adverse events such retained pieces 
of foam in the wound. The 3MTM V.A.C.® Peel and 
Place Dressing comes in different sizes to cover 

a variety of wound depths. 
Practitioners should select 
a foam size larger than the 
wound to cover the peri-
wound skin and ensure the 
foam can accommodate the 
depth of the wound. 
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– only Aquacel® Foam dressing has been designed to 
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dressings, to help achieve optimal performance.2,5

The use of this dressing 
regime can help optimise: 
  Effective management of exudate.1,2 

  Help prevent peri-wound maceration.6 
  Protect peri-wound skin.6 
  Promote wound healing.7 
  Manage biofilm and infections4,5

This may improve patient comfort and  
clinical outcome.3
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Introduction
Diabetic foot ulcers (DFUs) are a significant sour-
ce of morbidity in adults with diabetes mellitus 
(DM).1 The standard treatment for DFU care inclu-
des regular follow-ups by specialized professio-
nals for ulcer assessment, cleaning and debride-
ment, removal of calluses, selection of dressings 
and off loading devices to control exudation and 
maintain a moist environment, as well as infection 
control.2 However, in people with DM, this stan-
dard treatment has often proven insufficient to 
achieve healing in a satisfactory timeframe.3

The delay in healing may be partly due to DM 
itself, as this disease impairs the three phases of 
healing (inflammatory, proliferative and remo-
delling),4 and also because most DFUs have 
polymicrobial cultures, with the presence of 
Staphylococcus aureus, Pseudomonas aeruginosa, 
Proteus spp., Streptococcus, Escherichia coli and 
Enterococcus spp., which delay the healing pro-
cess.5 Furthermore, colonization by these microor-
ganisms can prolong the wound’s inflammatory 
phase and trigger excessive granulation, also 
known as hypergranulation which delays the 
healing process.6

Clinically, hypergranulation is identified as a 
friable, red, shiny, soft tissue that extends beyond 
the level of the surrounding skin and physically 
impedes the migration of epithelial cells to the 
wound bed.7 The exact mechanism in which this 
cell migration better works remains unclear in the 
literature. However, it is still accepted that ulcers 
usually do not heal appropriately when hypergra-
nulation tissue is present, as it becomes difficult 
for epithelial tissue to migrate across the wound 
surface. In this sense, contraction is generally 
interrupted or delayed.8

Despite being an important phenomenon in 
the healing process, hypergranulation is unde-
rexplored in the literature and its treatment is 
marked by controversy. Currently, there is a range 
of treatment reports, such as silver nitrate, 20% 
sodium chloride, and topical corticosteroids, 
among others.6 With the advent of new adjunct 
technologies for wound treatment, other options 
should be tested in the treatment of hypergranu-
lation. Therefore, in this study, we opted for the 

antimicrobial photodynamic therapy (PDT) asso-
ciated with Mesalt® (Mölnlycke)*, a technological 
dressing specifically designed to treat excessive 
granulation.

PDT involves a light source (Laser or LED) that 
transfers energy to a photosensitizer, such as 
methylene blue, which reacts with intracellular 
substrates to form free radicals that interact with 
molecular oxygen to form reactive oxygen spe-
cies.9 This energy transfer to molecular oxygen 
produces singlet oxygen, which acts as an essen-
tial element in the PDT oxidative process, produ-
cing an antimicrobial effect.9 Mesalt® is a dressing 
made from soft nonwoven, viscose/polyester 
material impregnated with sodium chloride, 
which is released when in contact with moisture. 
Sodium chloride gradually reduces hypergranula-
tion and absorbs exudate, creating a hypertonic 
environment in the ulcer bed.10

The relevance of this study is grounded in its 
use of an adjunct technology in association with 
an innovative dressing for treating hypergranula-
tion in people with DFUs, aiming to reduce infec-
tious agents, promote tissue repair in a timely 
manner, and prevent infection and further com-
plications such as amputation. Thus, this study 
aims to describe the use of PDT associated with 
Mesalt® in the treatment of hypergranulation in 
people with DFUs using a descriptive study of a 
single case study.

Methods
The study setting was the vascular surgery 
outpatient clinic of the Hospital Beneficência 
Portuguesa, located in the city of Ribeirão Preto, 
in the state of São Paulo, Brazil. The clinic opera-
tes from Monday to Friday by vascular surgeons 
and residents, as well as a research nurse from 
the graduate program at the doctoral level of the 
School of Nursing at the University of São Paulo, 
Ribeirão Preto campus, who provide nursing 
assessments and laser treatments at this setting.

The case study was conducted from October 
2023 to January 2024. The participant was a 
62-year-old woman who was living with DFU 
with a great amount of exudate for three months, 
which led to the developed of hypergranulation. 
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For data collection and measurement of baseline 
variables, a semi-structured instrument was used, 
including sociodemographic and clinical data of 
the participant (age, gender, occupation, birthpla-
ce, marital status and income), and an assessment 
of risk factors (associated systemic diseases, dura-
tion of DM and medications).

The ulcer assessment was conducted using the 
Bates-Jensen Wound Assessment Tool (BWAT), 
validated for Brazilian Portuguese, which allows 
for practical, objective and conclusive application 
to monitor the healing progress of wounds.11 
The scale evaluates the lesion based on 13 para-
meters: size, depth, edges, sloughing, type and 
amount of necrotic tissue, characteristics and 
amount of exudate, edema and perilesional indu-
ration, colour of the perilesional skin, quality of 
granulation tissue, and epithelialization. Each 
item is scored from one to five, where one indica-
tes the best condition and five indicates the worst 
condition of the wound.11

In each assessment, the lesion was measu-
red using the Imito® smartphone application. 
Additionally, at the initial moment, blood was col-
lected to evaluate glycated hemoglobina (A1C), 
and the Ankle-Brachial Index (ABI) was assessed 
on the same day as the first treatment session.

The ABI was measured using a Portable Vascular 
Doppler (DV 610 MegaMED) for locating arterial 
pulses, employing a transducer with a frequen-
cy of 10 MHz with a high sensitivity level and a 
sphygmomanometer to measure systolic pres-
sure. With the participant in a supine position, 
and after five minutes of rest, systolic pressure 
measurements were collected from the dorsalis 
pedis artery and the brachial artery bilaterally. 
The result was obtained by calculating the ratio 
between the highest pressure in the dorsalis 
pedis artery at the ankle and the highest pressu-
re in the brachial artery of the upper limb, thus 
obtaining the ABI.

Additionally, a tissue biopsy was conducted 
to evaluate the microorganisms present in the 
lesion. The procedure was performed in the 
outpatient clinic and the sample was stored in 
a sterile plastic collector and labelled. Then it 
was promptly sent to the hospital’s Microbiology 

Laboratory for identification of microorganisms 
present in the tissue, following the BrCAST stan-
dardization guidelines.

For PDT procedure, a 1% methylene blue solu-
tion was used, formulated upon request by a 
registered pharmacist. This photosensitizer was 
applied to the lesion (0.5 cm from the edge and 
central portion) with the aid of a disposable 3 mL 
pipette; the amount used depended on the size 
of each lesion (0.5 ml for lesions up to 4 cm² and 
1 ml for areas above 4 cm²). After application, 
a five-minute absorption period was observed, 
timed using a smartphone.

Following this period, light irradiation was 
performed using the Therapy EC equipment 
from DMC (ANVISA Registration 80030819013), 
with a wavelength of 660 nm, a dose of 9 Joules, 
and an irradiation time of 90 seconds per point 
(following manufacturers recommendations).12 
The point technique was used in contact, with 
a standardized distance of 1 cm between points 
around the lesion and 0.5 cm from the lesion’s 
edge, ensuring that the entire extent of the ulcer 
received light irradiation. It is important to note 
that this procedure was reported as painless by 
the patient (pain scale 0-10). 

The data were organized using a printed data 
collection instrument and analyzed by the resear-
cher, being described narratively, with sequential 
images to illustrate the healing progress.

Ethical principles were respected, with the ethi-
cal approval of the study granted by the Research 
Ethics Committee of the School of Nursing of 
Ribeirão Preto at the University of São Paulo, 
under opinion no. 5.802.182, and consent was 
recorded through the signature of the Informed 
Consent Form (ICF).

Results and Discussion
The patient, a 62-year-old female, was married 
and originally from a city in the state of Sao Paulo, 
Brazil. She lived with her husband and a youth 
child, with a lower income rate. The diagnosis 
of diabetes was made 34 years ago, and she has 
been using insulin therapy since then. Her gly-
cated hemoglobin level (A1c) was 7.3%. During 
the assessment of the Ankle-Brachial Index, 
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she exhibited normal circulation in both lower 
limbs. The DFU started in August 2023 on the left 
hallux, shortly after amputation at the same site. 
Inadequate care and footwear probably led to the 
formation of a new ulcer. The DFU had a circular 
shape and was being treated with collagenase, 
using dressing changes performed at home by 
family members. The left foot (with the lesion) 
was dry, and both feet had positive protective 
plantar sensitivity as assessed with a 10 g mono-
filament.

On October 6, 2023, the initial evaluation of the 
case was conducted. The lesion exhibited partial 
loss of skin thickness, involving both the epider-
mis and dermis, with a small amount of devita-
lized tissue and hypergranulation. It presented 
moderate to high exudate with serous characte-
ristics and the lesion area measured 6.1 cm² (3.5 
cm in height and 2.6 cm in width) (Figure 1). A 
biopsy identified the presence of Staphylococcus 
aureus, though no signs or symptoms of infection 
were observed.	

Figure 1 – 1st evaluation (Oct 6, 2023)

In the second and third evaluations, conducted 
on October 11 and 18, respectively, there was 
slight improvement in lesion size and drainage; 
however, hypergranulation persisted (Figures 
2 and 3). Given the limited response to the ini-
tial treatment approach, a revised protocol was 
implemented.

This new care planning approach involved sel-
f-management by the patient’s sister-in-law, who 
was trained by the first author, a nurse speciali-
zed in wound care. The protocol included daily 
wound cleansing with normal saline and the 
application of wet gauze with 20% sodium chlori-
de over the wound bed for five minutes, followed 
by Mesalt® as a secondary dressing. This method 
was selected to help reduce the amount of exu-
date through the hypertonic effect of sodium 
chloride. Sodium chloride (20%) has a hypertonic 
effect when used on wounds, meaning that it 
has a higher concentration of solutes compared 
to normal body fluids. This hypertonic effect can 
help reduce the amount of exudate in the wound, 
decrease tissue tension and allow the wound 
edges to close together.13 Weekly follow-up occur-
red at a wound care clinic, where PDT was perfor-
med and Mesalt® was reapplied as the secondary 
dressing.

Following the implementation of this new 
approach, the lesion showed significant impro-
vement. On October 25, 2023, there was a noti-
ceable reduction in both exudate and hypergra-
nulation tissue. By the following evaluation on 
November 1, 2023, the ulcer area had decreased 
to 3.9 cm² (2.9 cm in height and 2.1 cm in width) 
(Figure 4).

Figure 4 - 5th evaluation (Nov 1, 2023)

Improvement continued progressively. On 
November 8, 2023, the lesion size reduced further 
to 3.6 cm², measuring 2.7 cm in height and 1.9 cm 
in width. At this point, the exudate was serosan-
guineous (thin and watery) and reduced in quan-
tity (Figure 5). On November 17, 2023, the ulcer 
continued to reduce in size, now measuring 2.4 
cm² (2.3 cm in height and 1.5 cm in width) (Figure 
6).

Figure 2 – 2nd evaluation (Oct 
10, 2023)

Figure 3 - 3rd evaluation (Oct 
18, 2023)
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Figures 7 and 8 illustrate the final stages of the 
healing process. On December 14, 2023, during 
a home visit, substantial healing progress was 
noted, with the lesion area reduced to 0.5 cm² (1.1 
cm in height and 0.7 cm in width), and physio-
logical moisture present. Daily use of a hydrogel 
with alginate dressing was recommended solely 
for moisture maintenance, accompanied by a sin-
gle session of laser therapy on December 14 (2 J, 

punctual, red-light laser). Complete healing of the 
ulcer was achieved on January 4, 2024, marking 
two months and 29 days since initial treatment.

Source: Maria Girlane S. A. Brandão 

Table 1 provides a summary of the treatment 
protocols used in this clinical case, including the 
type of dressing, application period, frequency of 
change, rationale for choice, and observed effects.

Figure 5 – 6th evaluation (Nov 
8, 2023)

Figure 6 – 7th evaluation (Nov 
17, 2023)

Figure 7 – 8th evaluation (Dec 
14, 2023)

Figure 8 – 9th evaluation (Jan 
4, 2024)

Table 1: Treatment protocol applied for the management of hypergranulation in diabetic foot.

Treatment 
Protocol

Application 
Period

Frequency of 
secondary dres-
sing change

Rationale for 
Choice

Observed Effects

Cleaning with 
0.9% saline solu-
tion + weekly PDT 
+ calcium alginate

1st evaluation (Oct 
6, 2023) until two 
weeks after the 
protocol start

Daily

Control of exu-
date, promoting 
a physiologically 
moist environ-
ment for healing

Slight improve-
ment after two 
weeks, with high 
exudation and 
hypergranulation 
still present

Cleaning with 
0.9% saline solu-
tion + gauze mois-
tened with 20% 
sodium chloride (5 
min) + weekly PDT 
+ Mesalt®

3rd evaluation 
(Oct 18, 2023) 
until 8th evaluation 
(14/12/2023)

Daily

Reduce exudate 
level and hyper-
granulation throu-
gh hypertonic 
effect

Significant impro-
vement in the 
lesion, with redu-
ced exudate and 
absence of hyper-
granulation by the 
8th evaluation

Laser therapy 
every 15 days + 
Hydrogel with 
alginate

After the 8th 
evaluation (Dec 
15, 2023) until 9th 
evaluation (Jan 4, 
2024)

Daily

Maintain mois-
ture and support 
healing with laser 
therapy

Small amount 
of exudate, with 
complete healing 
by the 9th evalua-
tion
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Discussion
The amount of exudate plays a crucial role in the 
healing process, helping to maintain a moist envi-
ronment in the wound bed, which is essential for 
cell migration and new tissue formation. It also 
provided good hydration for the granulation tis-
sue.14 However, when exudate levels are moderate 
to high, excessive moisture hinders healing, pro-
moting the formation of hypergranulated tissue, 
which can delay healing.6 

Hypergranulation is a significant phenomenon 
in wounds, particularly in DFUs, but its therapeu-
tic approach remains contradictory. This highligh-
ts the importance of conducting studies that seek 
effective solutions for hypergranulation manage-
ment, as it can impede the healing process and 
lead to complications.15

Considering the exudate level, treatment was 
initiated with calcium alginate, a highly absorbent 
dressing derived from algae, suitable for wounds 
with moderate to high exudate levels.16 However, 
in this case it was not as effective as we expected, 
which led the team to discuss the need for ano-
ther approach approach. In DFU, it is essential to 
choose a dressing that can absorb excess exudate 
and maintain a physiologically moist environ-
ment.17 

Observing that the patient had Staphylococcus 
aureus in the microbiological analysis and 
knowing that high levels of bacteria can promote 
chronic inflammation and increase exudate pro-
duction, the need for an adjuvant therapy with 
antimicrobial action was considered. Therefore, 
we introduced the photodynamic therapy (PDT) 
in combination with calcium alginate. PDT was 
selected due to its antimicrobial potential, acting 
through the production of reactive oxygen spe-
cies that help eliminate S. aureus and reduce the 
bacterial load in the wound.9,18,19

However, after two weeks of using the new 
treatment protocol (i.e., PDT + calcium alginate), 
wound progression continued to be limited, with 
sustained moderate exudate and the presence 
of hypergranulation. Given this, 20% saline solu-
tion was introduced to the treatment protocolo 
this cliente. For this product, it is important to 
allow it to sit on the wound bed (wet gauze) for 

five minutes after cleaning with 0.9% saline solu-
tion. A daily dressing with 20% sodium chloride 
(Mesalt®) was also chosen to help control exudate 
and hypergranulation.

Another study also showed that the healing 
process showed satisfactory progress after the 
application of the hypertonic solution (20%), with 
improvement in hypergranulation. Mesalt® con-
tains mainly two components: 20% sodium chlo-
ride, which provides a hypertonic environment 
for the wound, and absorbent polyester fibre, 
capable of absorbing a large amount of secretion. 
The hypertonic nature of the Mesalt® dressing 
plays a vital role in the healing process in wounds 
with hypergranulation by effectively absorbing 
exudate, thereby preventing excessive moisture 
accumulation, which can exacerbate excessive 
granulation.20

In fact, after implementing this new treatment 
protocol, the DFU showed substantial impro-
vement, with a reduction in exudate levels and 
hypergranulation. The combination of a dressing 
that promotes a hypertonic environment and PDT 
has a great potential to accelarate healing. In line 
with findings of Cesar and colleagues21, our study 
supports that PDT also aided DFU treatment, with 
notable reductions in wound size and exudate 
levels.

After the resolution of hypergranulation and 
exudate controle, it was decided to use hydrogel 
with alginate to maintain physiological moisture 
levels in the wound bed. The hydrogel is a dres-
sing that hydrates the wound bed, accelerates 
the healing process and promotes tissue ephite-
lization.22 In addition, laser therapy was applied 
biweekly to support the maintenance of granula-
tion,23 intentionally limiting its frequency to avoid 
overstimulation of the granulation tissue, which 
could lead to recurrency of hypergranulation. This 
strategic use of laser therapy allowed for control-
led granulation without risking excessive tissue 
growth, aligning to promote balanced and sustai-
ned wound healing.

These findings collectively emphasize the 
importance of an integrated treatment approach 
combining PDT with hypertonic dressings, such as 
Mesalt,® to optimize wound healing outcomes. In 
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summary, the association of PDT and hypertonic 
dressings (in this case, Mesalt®) provided a promi-
sing therapeutic strategy for managing hypergra-
nulation in a clinical case of DFU. Future studies 
should continue to explore the effectiveness of 
these modalities and their impact on various 
wound characteristics to establish standardized 
protocols for clinical practice.

Conclusion
Hypergranulation in foot ulcers among indivi-
duals with diabetes is detrimental to healing and 
can lead to negative outcomes due to delays in 
the tissue repair process. In this case study, the 
combination of an antimicrobial adjuvant techno-
logy (PDT) with a 20% sodium chloride dressing 
(Mesalt®) facilitated progressive improvements 
in the clinical aspects of the ulcer. Additionally, 
hydrogel with alginate dressings were employed 
as the wound bed and exudation evolved throu-
ghout the healing process. These variations 
necessitate careful management, as different 
wound conditions may require dressings with 
distinct mechanisms of action. The decrease in 
hypergranulated tissue and complete healing 
further support the potential of the protocol used 
in this clinical case. We recommend that further 
studies on this topic be conducted to enhance 
the scientific evidence regarding the effectiveness 
of combining PDT and hypertonic dressings in the 
treatment of hypergranulation in individuals with 
DFUs.
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Wound Hygiene – A Proactive Way to 
Treat Wounds
Wounds that have failed to respond as expected 
to evidence-based standard of care are commonly 
known as ‘chronic wounds’. These wounds were 
thought to be ‘stuck’ in the inflammatory phase 
of healing. A more appropriate way to describe 
these types of wounds is ‘hard-to-heal wounds’. 
One potential cause of hard-to-heal wound is gra-
nulitis – a hyperinflammatory state of the granu-
lation tissue in the wound bed. This is analogous 
to gingivitis of the gum. Granulitis and gingivitis 
are both caused by bacteria biofilm, the preferred 
way of living for bacteria. Biofilm is a key reason 
why wounds stall or fail to close. Biofilm micro-
biome is heterogenous. It changes according to 
one’s health and is different for everyone. For 
example, underlying factors like ischemia affects 
the environment and biofilm can take advantage 
of this and stalls healing. 

Wound Hygiene is a four-step protocol to pro-
actively address biofilm which delays healing. It 
is consistent and repetitive. It decontaminates, 
optimizes and prepares the wound environment 
for proper healing. The Wound Hygiene Protocol 

(WHP) includes: 

1.	 Cleansing (of the wound and surrounding 
skin)

2.	 Debridement of the wound bed (i.e., initial 
debridement, if necessary, as well as mainten-
ance debridement)

3.	 Refashioning (the wound edge)
4.	 Dressing (the wound with biofilm-targeted 

management (or anti-biofilm therapies) and 
prevention).

The four-step Wound Hygiene protocol can be 
applied by all clinicians regardless of scope by 
adapting to match level of skill and profession-
al competency. Despite wound cleansing and 
debridement and refashioning of the wound 
edge, biofilm can re-form rapidly. Application of 
antimicrobial, especially antibiofilm, agents after 
biofilm has been physically disrupted can help 
tackle the residual biofilm and suppress re-forma-
tion. The dressing chosen must be able to:

1.	 Kill biofilm bacteria
2.	 Dismantle the protective extrapolymeric sub-

stance (EPS) layer

PRESENTATION DIGEST 
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3.	 Repel biofilm re-formation
4.	 Absorb and retain exudate to protect peri-

wound skin.

Real World Analysis Of The Wound 
Hygiene Protocol1 
In 2024, Torkington-Stokes et al. pub-
lished a prospective, real-world analysis 
of hard-to-heal wounds managed with 
the Wound Hygiene protocol (WHP). 
Aquacel® Ag+ dressing was incorpor-
ated as part of the WHP. The protocol 
was initiated through a structured edu-
cation programme. 

A total of 693 wounds in 669 patients 
from Spain, Italy, the UK, Poland, the Netherlands 
and Portugal were included in the study. Venous 
leg ulcers (VLUs) and pressure injuries (PIs) were 
the most common wounds. Twenty-one percent 
of the wounds have a duration greater than 12 
months. Thirty-three percent of the patients were 
receiving antibiotic treatments. The predomin-
ant setting of the study was in community and 
home care settings. The study demonstrated that 
WHP successfully treated hard-to-heal wounds by 

addressing key barriers to wound healing. WHP 
was associated with a reduction of mean wound 
volume, suspected biofilm, local infection and 
exudate. At baseline, 66% of wounds were either 
static or deteriorating. This decreased to 5% at 
final assessment; 94% of the wounds showed 
improvement or have healed. Almost all of the 
clinicians involved (98.8%) responded that they 
would continue to adopt WHP as part of their 
wound care practice. 

The Impact Of Surgical Site 
Infections2

Surgical site infections (SSIs) are a leading cause 
of postoperative morbidity and mortality. A study 
by G. Dobson in 2020 showed that of 310 million 
annual surgeries worldwide, 15% had serious 
postoperative morbidity. SSIs can lead to fur-
ther complications, including but not limited to, 
stalled or reversed wound healing, wound dehis-
cence and system sepsis. SSIs place a significant 
burden on the health care system – they can cost 
up to three to four times the surgical procedures 
themselves. More importantly, SSIs can negatively 
affect the patient’s quality of life. 
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A Proactive Healing Strategy For 
Tackling Biofilm-Based Surgical 
Site Complications: Wound Hygiene 
Surgical3

Surgical wounds normally progress along an 
expected trajectory of healing. However, heal-
ing can be impaired by a variety of complicating 
incidents. SSIs behave very similarly to hard-to-
heal wounds. The preoperative risk factors for 
surgical wound complications, including 
SSIs and dehiscence (See Table), closely 
overlap those of hard-to-heal wounds. 
Similar to hard-to-heal wounds, surgical 
wounds can be complicated by biofilm 
impairing healing and causing infections. 
Surgical complications and delayed heal-
ing can have significant impact on the 
health system (e.g., lengthen hospital 
stay, increase care human resource and 
cost) and the patient’s quality of life. 
Therefore, a proactive approach should 
be undertaken to overcome the barriers 
of healing for SSIs, such as the presence of bio-
film. 

The Wound Hygiene Protocol (WHP) was 
developed for use in any setting, it is also suitable 

in a surgical context. A surgery specific version of 
the WHP is Wound Hygiene Surgical. It is a modi-
fied , patient-centric approach to wound hygiene. 
The first phase, “Assess”, is to perform a compre-
hensive patient and wound assessment. The ori-
ginal four-step WHP is situated within the second 
phase, “Manage”. “Monitor” is the last phase – 
ongoing monitoring should focus on patient well-
being and outcomes. 

Surgical Wound Management And 
Wound Hygiene
Primary intention:
Definition: 
•	 When the wound edges of a surgical incision 

are brought together (approximated) and 
remained close throughout the healing pro-
cess 

Application of Wound Hygiene Protocol:
•	 Focus on preventing any planktonic bac-

teria in the closed incision from seeding and 
resulting in biofilm formation

•	 Implement Step 1 (cleanse) and Step 4 (dress) 
of the WHP

Secondary intention:
Definition:
•	 When dermal edges are not fully approximat-

ed, leaving the wound open
Application of Wound Hygiene Protocol
•	 Open wounds resulting from SSI or dehisce 

should be managed with all four steps of the 
WHP (cleanse, debride, refashion, dress)

Tertiary healing (i.e., delayed primary closure):
Definition: Deliberately leaving a wound open 
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before surgically approximating it at a later date
Application of Wound Hygiene Protocol:
•	 Implement Steps 1 to 4 of the WHP
•	 Refashioning should include the entire wound 

bed, including healthy tissue, and not just the 
wound edges
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Introduction
The National Harm Reduction Coalition (2024) 
states that persons who inject drugs are at risk 
of bacterial, viral and other infections that may 
be life-threatening. These include contaminat-
ed injections, bacteremia, endocarditis, tetanus, 
necrotizing fasciitis, wound botulism, hepatitis, 
human immunodeficiency virus, injection-related 
injuries such as tracking, bruising, vein collapse, 
abscesses and or emboli.1,2  

Persons who inject drugs may develop a skin 
or soft tissue infection (SSTI) or abscess that may 
develop into cellulitis or more serious infection 
in various anatomical locations (neck, forearm, 
hand, wrist, feet, toes, thigh, calf ).3-11 In a recent 
study, Benribi et al. (2023) report that as many 
as 63% (n=297) of persons describe having an 
injection-related abscess at the drug injection site 

within their lifetime.12 

An abscess is an infection (bacterial) that forms 
into a pocket of pus underneath the skin; this 
may lead to an abscess that is caused by bac-
teria collecting under the skin.13 An abscess may 
be caused by bacteria in the drugs, on injection 
equipment or through the process of injecting. 
The healing of an abscess may be complicated by 
a person’s multiple comorbidities (e.g., immuno-
suppression, nutritional compromise, depression, 
mental health challenges, diabetes mellitus, heart 
and lung issues) and from psychosocial chal-
lenges such as experiencing homelessness, dis-
crimination and stigma.2,14   

In part one of this community-based study, 
we learned that individuals access care for their 
abscess from a variety of sources and there are 
many barriers to care. Clients described being 
reluctant at times to access care from formal 

https://www.woundscanada.ca/news/751-skin-and-soft-tissue-infections-in-persons-who-inject-drugs-dressing-choices-a-quality-improvement-community-based-case-series
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health-care services (e.g., acute, emergency 
care).12,15 We also learned that persons who 
develop an abscess engage in self-treatment of 
their wound at home, on the street or by asking 
friends to help with wound care. If the wound 
becomes more serious, persons may then access 
formal health-care services and community-based 
health programs that include interdisciplinary 
teams of social workers, physicians, pharmacists, 
laboratory technicians and nurses).16 As a result 
of this study, the centre adopted (with 
permission) the British Columbia Centre 
for Disease Control: Skin Infections (Harm 
Reduction Resource).17 We also learned 
that clients prefer wound care services 
and intravenous antibiotic delivery in a 
setting where there are trust-filled rela-
tionships.17 

This paper reports on part two of the 
study. We share our quality improve-
ment strategy and report on three client 
cases from the clinic community-based 
team focused on abscess prevention 
and management. This centre where 
this study took place provides care to 
vulnerable persons, often marginalized, 
oppressed or unsheltered.18,19 In this part of the 
study, staff at a community-based health clinic 
explored steps to improve assessing and man-
aging wounds related to abscesses. Specifically, 
we wanted to explore our skin and wound care 
practices including assessment and documenta-
tion. Second, we wanted to review our use of, and 
access to, wound care dressings. 

Materials/Method
A qualitative, case-based research approach was 
used to review our current client-centred wound 
care practices.20,21 We also embedded quality 
improvement principles to guide changes in our 
documentation practice.22 University research 
ethics were applied for and approved. Approval 
for the study was gained from The Ally Centre 
and funding for a trial of a dressing was approved 
from Mölnlycke Health Care.23 Team members 
included the clients, emergency department staff, 
the Continuing Care Department, Victoria Order 
of Nurses, and the physician and nurses at the 

health clinic. 

This study is framed within Nova Scotia’s Opioid 
Use and Overdose Framework (2019).24 We also 
grounded our change in the best practice recom-
mendations for the prevention and management 
of wounds.25 Therefore, the objective of the study 
was to embark on a quality improvement initia-
tive related to wound assessment and documen-
tation. A second objective was to report on three 

clients piloting an all-in-one dressing. 

Results
To establish a baseline, the clinic team reviewed 
present wound assessment and documentation 
of skin and wound care through chart audits. We 
identified that clients may have multiple wounds 
and there was no validated wound documen-
tation tool in use. As well, from client feedback, 
we learned that they prefer a dressing that they 
can lift and reapply over the wound area, as 
some persons continue to inject drugs within the 
wound bed. This was and remains a challenge in 
this study. We also reviewed the use of various 
wound care dressings available to the clinic. From 
our discussions, we proposed several changes to 
support the delivery of best practices in wound 
care. 

First, between January and June 2024, we 
adopted and educated the staff on the use of 
the Bates-Jensen Wound Assessment Tool (BWAT) 
to document wound care.26 The team’s adminis-
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tration lead embedded the PDF fillable version of the BWAT into the existing electronic med-Client 1: Male, 60’s, uses substances, 
and has access to safe supply, lives with 
diabetes mellitus and is experiencing 
homelessness.

Oral and IV antibiotics.

Wounds on right forehands and foot 
(four-year history of open wounds with 
clinic team)

Infection control, wound cleansing and 
MFSF dressing utilized.

Care is ongoing and remains complex.
Client 2: Male, 20’s uses substances.
 
Wound right forearm (weeks to months) 
multiple injections and is experiencing 
homelessness.

Oral and IV antibiotics.

Infection control, wound cleansing and 
MFSF dressing utilized.

Taught self-care, wound closed.

Client 3: Female, 30’s, uses substances.

Wound on the right forearm (near 
elbow) and lower thigh related to 
missed injections, lives housed.

Oral and IV antibiotics.

Infection control, wound cleansing and 
MFSF dressing utilized.

Multiple wounds closed.
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ical record. Second, between January and June 
2024, we adopted the use of the PDF fillable 
Inlow’s 60-second Diabetic Foot Screen.27 Third, 
we embedded a foot care nurse assessment and 
charting tool. Education on the BWAT and Inlow 
tool continues and is being audited. 

Finally, we searched the literature,28 and then 
partnered with Mölnlycke Health Care to trial a 
multidimensionally flexible silicone-coated foam 
(MFSF) dressing (Mepilex Border FlexTM, Molnlycke 
Health Care) as it is conformable, discrete, and 
able to be lifted and reapplied.29 The following 
three cases synopses are purposely shared as they 
reflect the complexity of wound care service and 
that clients may have multiple wounds. For pri-
vacy, client information has been modified.

Discussion And Implications For 
Practice
Improved communication: Skin and soft tissue 
infection related to the injection of substances 
remain a significant concern in the community 
care.2,12 Healing of these wounds is often compli-
cated by other co-occuring health issues,31 stereo-
typing and stigmatization of persons injecting 
drugs.2,32 Education on safe injection in needle 
exchange programs continue to be key to preven-
tion.2 

In this quality improvement study, the team 
was able to educate and embed the BWAT and 
Inlow validated tools in the electronic charting 
system, as well as a nursing foot care assessment 
(non-validated). The use of validated tools is 
important for clear and consistent sharing of skin 
and wound care information between team mem-
bers, for monitoring progress of the wound heal-
ing and risk of developing diabetes-related foot 
complications.27 

Challenge of multiple wounds: Consistent with 
the literature, in the population this clinic serves, 
clients may have an abscess related to injection 
drug use and other wounds at various stages 
of healing such as those related to falls, trauma 
(fractures), burns (sunburn), insect bites and 
being nutritionally compromised. 33,34 We also 

learned that clients may also have foot compli-
cations such as soft-tissue injuries, corns, callous, 
and nail pathologies and infections.31 

Assessment of wounds using the BWAT has 
begun to standardize assessment and communi-
cation of wound progress. Also, the use of a MFSF 
dressing is versatile and suitable for wounds at 
multiple healing stages. The dressing offered 
both absorption, moisture control, protection and 
stayed in place for multiple days making them 
ideal for managing challenging wounds, especial-
ly when the client’s returns for care may be spor-
adic. Clients comment that the materials used in 
the outer layer of the dressings are discrete rath-
er than bright white. Some report the dressing 
didn’t always stay in place /adhere for multiple 
days as hoped. 

We continue to have challenges caring for cli-
ents with wounds as the population we serve is 
mobile and not all persons return for wound care 
as planned. We offer self-care dressing kits as 
appropriate. 

Interprofessional collaboration: Partnering with 
industry to trial products has been of benefit to 
our team. This partnership has supported our 
access to trial an all-in-one dressing.

Staff feedback includes: 
Staff A*: The MFSF dressings offer superior 

adherence compared to standard dressings, 
remaining in place for longer durations. Their sur-
face allows for easy labeling, enabling health-care 
providers to write dates and instructions directly 
on the dressing. Clients have expressed a prefer-
ence for these dressings due to their ability to be 
peeled back and reapplied, offering greater con-
venience. Additionally, their absorbency facilitates 
easier monitoring of wound discharge, contribut-
ing to improved wound management and care.

Staff B*: The MFSF dressings offer an ideal 
solution for clients that can’t return regularly for 
wound care and maintenance. As a dressing that 
can stay in place for more than 24 hours, has 
good drainage capacity and allows for readjust-
ment by our clients as necessary, MFSF dressings 
are a versatile option in our wound care toolkit. 
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*Editors note: The opinions expressed are those of the staff 
involved in the study. They do not constitute a guarantee or 
endorsement of any kind by Wound Care Canada or Wounds 

Canada.

Conclusion
This case study series is part of a larger research 
study. We wanted to share our progress to 
encourage other teams to partner, collaborate 
and embed validated tools into practice. 

Regardless of the barriers to care, we continue 
to aim to provide wound care to all popula-
tions. The persons we serve are vulnerable and 
trust-filled relationships are foundational to 
care. Vulnerable and unsheltered populations 
need skin health assessment and timely wound 
care.15,17 

Utilizing the MFSF dressing provided an oppor-
tunity to provide timely dressing changes. In a 
case-by-case approach we continue to partner 
with industry to ensure we can trial this all-in-one 
dressing for clients with intravenous abscesses. 

This is a key reminder that skin health and 
wound care issues cross all populations, including 
those identified as vulnerable and experiencing 
homelessness. Finally, interprofessional teamwork 
is essential for prevention and to initiate pro-
active wound care. 

Janet L Kuhnke RN BA BScN MS NSWOC FCN 
DrPsychology is Associate Professor, School of
Nursing, Cape Breton University, Sydney  NS. 
Avery Tremblett RD BScN*
Sarah Wilson, BScN (student)*
Sharon MacKenzie BScN MN*
*The Ally Centre of Cape Breton, Sydney NS.
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Shining a Light 
on Tissue Health: 
Canadian Leadership
Presenters: Dr. Karen Cross MD PhD FRCSC, Tracey Rickards BN RN MN 
PhD, Dr. Jordan Tarshis MD FRCPC DRCPC and Ronni Bellefontaine CCRN

The Concept Of Angiosomes
An angiosome is defined as a block of tissue (i.e., 
skin, muscle, tendon, and/or bone) supplied by 
a particular course of arteries.1 There are con-
nections between angiosomes known as choke 
arteries.1 These connections provide safety con-
duits to enable blood flow between border zones 
if the source artery in a particular angiosome is 
injured.1 There are six angiosomes in the foot and 
ankle supplied by three main arteries (i.e., poster-
ior tibial artery, anterior tibial artery and peroneal 
artery). Understanding of angiosome is crucial 
in surgical planning, particularly in revascular-
ization and patient outcomes. Fifteen percent 
of ischemic lower extremity wounds fail to heal 
despite adequate arterial bypass surgeries.2 A dir-
ect revascularization approach is preferred over 
an indirect approach. Direct revascularization is 
when the bypassed vessel directly feed the source 
artery of the angiosome where the wound is.2 The 
failure rate and amputation rate are much lower 
when the revascularization is direct.2

 
Macrocirculation, Microcirculation 
And Wound Healing:  
Adequate perfusion is crucial for proper and 
timely wound healing. The macrocirculation (i.e., 
arteries) are responsible for bringing oxygenated 
blood from the heart to the microcirculation. The 
microcirculation (e.g., pre-arterioles, arterioles 
and capillaries) then deliver oxygenated blood 

to the skin and the wound bed. 
Compromised macro- and micro-
circulation delay wound healing, 
rendering them chronic or non-heal-
able. Over the past 20 years, advan-
ces in research have recognized 
and emphasized the importance of 

Source: Eccles et al. (2020). Standards for the Management of Open Fractures1

Source: Shishehbor and Reed (2014). Circ Cardiovasc Interv.3
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not just microcirculation, but microcirculation in 
wound healing.

Source: Merdji H et al. (2023). Ann Intensive Care.4

Macro- and microcirculation can be assessed by 
two broad categories of vascular imaging – optic-
al and non-optical. Optical imaging involves light-
based technologies, whereas non-optical imaging 
does not. Table 1 summarizes the common optic-
al and non-optical imaging techniques for the 
assessment of macro- and microcirculation. 

MIMOSA Pro 
The MIMOSA Pro is an FDA-approved (and recent-
ly Health Canada-approved) pocket-sized medical 
device that enhances clinical decision-making 
in wound care. MIMOSA Pro provides four key 

functionalities available at the point of care: near 
infrared spectroscopy (NIRS), infrared spectros-
copy (IR), digital wound photography and wound 
measurement. MIMOSA Pro is smart and agile 
– wound images and data are stored and can be 
viewed on a web portal.

NIRS a fibre-based technology that is commonly 
used in health care (e.g., pulse oximeter) and pro-
vides information beyond what the naked eye can 
see. The light emitted by the MIMOSA Pro goes 
below the surface of the skin and is absorbed by 
the hemoglobin in red blood cells. The light that 
is not absorbed will bounce back and the signals 
are detected by the camera system. This creates a 
digital fingerprint – a surrogate marker for tissue 
oxygenation (StO2). Clinicians can visualize wound 
and peri-wound tissue oxygenation at the point 
of care. It provides information on healing trajec-
tories and enables clinical decision-making (e.g., 
debridement, pre- and post-intervention evalu-
ation). Skin temperature is an important clinical 
indicator for wound infection and inflammatory 
conditions (e.g., Charcot neuroarthropathy). 
Through the integrated infrared spectroscopy 
(IR), clinicians can assess temperature variations 
in and round the wound. Clinicians can also cap-
ture digital images of the wound at point of care. 
MIMOSA Pro can also provide wound measure-
ments. These features simplify and improve the 
accuracy of documentation. This also enables clin-
icians to track wound healing progression. 

Clinicians can utilize MIMOSA Pro to guide 
wound bed preparation. For example, NIRS 
imaging provides real-time feedback and offers 
insights to the efficacy of debridement. Clinicians 
can also use MIMOSA Pro to instantly assess the 

Table 1. Imaging Techniques for the 
Assessment of Macro- and Microcirculation

Microcirculation
Optical 
Imaging

Doppler 
(Duplex) 
Ultrasound
Angiography

Laser Doppler 
Flowmetry 
(LDF)
Near-Infrared 
Spectroscopy 
(NIRS)

Non-Optical 
Imaging

Ankle-Brachial 
Index (ABI)
Pulse Volume 
Recording (PVR)

Transcutaneous 
Oximetry 
(TcPO2)
Skin Perfusion 
Pressure (SPP)
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effectiveness of invasive vascular procedures at 
the bedside. Surgeons can utilize MIMOSA Pro to 
guide surgical decision (e.g., level of amputation) 
and predict post-operative necrosis and flap fail-
ure. 
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The Value Of Imaging In Hyperbaric 
Oxygen Therapy (HBOT)
Hyperbaric oxygen therapy (HBOT) is the delivery 
of high concentrations of oxygen at pressures 
significantly higher than ambient air. HBOT is indi-
cated for deep infections (i.e., osteomyelitis, acute 
ischemia, compromised surgical flaps and grafts, 
and complex non-healing wounds. While it is an 
adjunctive therapy, HBOT does not replace good 
wound care. There are, however, many benefits to 
HBOT in wound healing, some of which are high-
lighted in Figure 1 

A common misconception about HBOT is 
that the effects are temporary (i.e., only when 
the patient is in the hyperbaric chamber). The 
human body responds to hypoxia by producing 
hypoxia-inducible factor-1-alpha (HIF-1-alpha). 
When the patient steps out of the hyperbaric 
chamber and breathes ambient air, the body is 
‘tricked’ by thinking it is in a hypoxic state and 
subsequently releases HIF-1-alpha. This is how 
HBOT provides the short-term and prolonged 
effects beneficial to wound healing stated above.

The following is an example of a patient with 
a diabetic foot ulcer (DFU) receiving HBOT to 
enhance healing. Wound images were taken pre- 
and post-HBOT using the MIMOSA Pro. 

The use of MIMOSA Pro not only provided a 
digital image of the wound, but valuable infor-

mation such as real-time qualitative validation of 
HBOT as evidenced by increased in wound and 
peri-wound oxygenation. These types of objective 
visualizations may enhance patient adherence 
and allows for more accurate documentation. 
They also allow clinicians to track progression and 
project healing, especially pre- and post-inter-
vention. They can also aid in streamlining clinical 
decision making, including when to discontinue a 
particular treatment (e.g., HBOT). 

Innovative Approaches to Wound 
Care Across Canada
New Brunswick – The Healthy Seniors Pilot Project

The median age in New 
Brunswick is 45.7 years, the 
second highest in Canada. 
Approximately 22.8% New 
Brunswickers are 65 years or 
old – 27% of them live alone 
and 10% are living in poverty. 
Forty-seven percent of those 
who are 65 years or older 
live in a rural/remote area. 
Individuals living in rural/
remote areas have a three to 
four times higher chance of 
amputation due to delayed 
access to care. Diabetes con-
tributes to 70% of non-trau-

matic leg and foot amputations. Approximately 
85% of these were preceded by a diabetic foot 
ulcer (DFU). More importantly, 80% of lower 
extremity amputations (LEA) related to diabetic 
foot complications can be prevented with the 
integration of prevention and interdisciplinary 

Figure 1. The Benefits of Hyperbaric Oxygen Therapy
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care. 
The Healthy Seniors Pilot Project was a partner-

ship between the University of New Brunswick 
and the Horizon Health Network. The project 
aimed to gain a better understanding of the 
needs of seniors wanting to age in place/at home; 
improve diabetic foot health among isolated 
seniors; and reduce self-reported loneliness and 
social isolation. The project included six foot risk 
assessment and foot care visits (every four to six 
weeks) by registered nurses (RNs). MIMOSA Pro 
was used for foot and wound monitoring and to 
aid clinical decision-making. Registered social 
worker (RSWs) provided baseline and period-
ic patient assessments and information about 
accessing health care resources. The interdisci-
plinary team also included, but not limited to, 
dietitians and occupational therapists. 

A total of 313 seniors completed all of the foot 
assessment and care visits – 53.8% of them were 
at a high or urgent risk based on diabetic foot 
risk scores and 6% had an active ulcer.5 On aver-
age, the foot risk scores decreased after three 
visits compared to baseline.5 The patients’ mental 
health also improved – anxiety and depression 
scores decreased significantly after 3 months 
compared to baseline.5 This pilot project dem-
onstrated the importance of early intervention 
and patient engagement. It also highlighted the 
importance of collaborative efforts to achieve 
better patient outcomes. 

Nova Scotia – The Wound Innovation Collaborative 

The Nova Scotia Health Innovation Hub is part 
of the Nova Scotia Health Authority. They bring 
technology and solutions into the health-care 
system through industry partnerships. They also 
support clinicians in search of health technology 
solutions or are on a quest to create their own. 
The Wound Innovation Collaborative (WIC) aims to 
improve patient outcomes by empowering com-
munities with the tools and knowledge to deliver 
equitable wound care. Their projects are founded 
on four strategic pillars embedded in its vision: 
1) Annotated meaningful data; 2) Impactful prod-
ucts and partnerships; 3) Knowledge translation 

and integration; 4) Community connection. 
One of WIC’s projects is to create a provincial 

wound registry. This will serve as a data collec-
tion platform for wounds across Nova Scotia. The 
goal of this project is for clinicians to have access 
to this database, leading to better patient out-
comes (e.g., more personalized care, faster rate of 
healing). The WIC also creates partnerships with 
companies like MIMOSA Diagnostics to bring the 
latest wound care innovations to Nova Scotians 
and ensure optimal care for all.  Clinicians (i.e., 
NSWOCs) in the Central Zone of the Nova Scotian 
Health Authority will be the first to be trained 
to utilize and implement MIMOSA Pro in the 
management of complex wounds. 

The WIC strives to support clinical nurse edu-
cators in wound care. They ensure alignment and 
collaboration on initiatives with Interprofessional 
Practice & Learning (IPP&L) colleagues within the 
provincial wound care program. They also support 
the implementation of new roles in wound care, 
including the wound care clinical nurse educators 
and pressure injury support nurses. These roles 
are integral to knowledge translation and integra-
tion in the front lines within the health system. 
Lastly, WIC aims to bridge the gap between hospi-
tal and community wound care to ensure a seam-
less transition of care to achieve better patient 
outcomes. This is accomplished through building 
new and strengthening existing community part-
nerships. Afterall, majority of wound care is prac-
ticed in the community and collaboration is the 
key to achieving optimal patient outcomes. 

Dr. Karen Cross MD PhD FRCSC is a Plastic & 
Reconstructive Surgeon and PhD Scientist.  Dr. 
Cross leads the Wound Innovation Collaborative, 
a centre of excellence in wound innovation and 
the data registry for the province of Nova Scotia. 
As an Innovator in Residence at the Nova Scotia 
Innovation Hub. She was recently named one 
of Atlantic Canada’s Top 50 CEOs of the Year, 
Innovator of the Year in 2024, and one of Canada’s 
Top 14 Entrepreneurs to Watch in 2023.

Tracey Rickards BN RN MN PhD was an 
Assistant Professor in the Faculty of Nursing at 
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the University of New Brunswick in Fredericton. 
She completed her Bachelor of Nursing at UNB 
in 1986, her Master of Nursing at UNB in 2005, 
and her PhD in Nursing at Dalhousie University in 
2013.

Dr. Jordan Tarshis MD FRCPC DRCPC obtained 
his Doctor of Medicine degree at McMaster 
University and completed his residency in anaes-
thesiology at the University of Toronto. He is on 
staff at Sunnybrook Health Sciences Centre. Dr. 
Tarshis is a Diplomate of the Royal College of 
Physicians and Surgeons of Canada after com-
pleting the Area of Focused Competence in 
Hyperbaric Medicine at the University of Toronto. 
He currently practices hyperbaric medicine at 
Restore Hyperbaric Oxygen and Medical Centre in 
Mississauga, Ontario when not practicing clinical 
anaesthesia.

Ronni Bellefontaine CCRN is the Clinical 
Manager, Innovation at Nova Scotia Health. She 
started out her career in cardiac care nursing, 
before transitioning to the Health Innovation Hub 
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Introduction
A pressure injury is defined as localized dam-
age to the skin and/or underlying tissue, due to 
pressure or pressure in combination with shear.1 
Patients with activity/mobility impairment are 

at highest risk due to their inability to safely 
reposition or mobilize themselves, leaving them 
exposed to prolonged unrelieved pressure and/ 
or shear.2,3 In Canada, the prevalence of pressure 
injuries is 26% with 25.1% acute care, 29.9% non-

Photo courtesy:  
Bruin Biometrics LLC
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acute care, 22.1% mixed health-care settings and 
15.1% in community care settings.4 Hospital-
acquired pressure injury treatment costs range 
from $44,000 for Stage 2 to $90,000 for Stage 4.5 
The cost to treat pressure injuries is substantially 
higher than prevention.6,7 The burden on those 
living with pressure injuries8 and those engaged 
in efforts to prevent and treat them is enormous.9 
While a zero-pressure injury rate is desirable, it 
also is very unlikely,10 however there is consensus 
that most pressure injuries are preventable.11

Risk And Skin Assessment
The use of a validated risk assessment tool is rec-
ognized as the initial crucial step in prevention.1 
Risk assessment tools are subjective and not 
anatomy specific, with low sensitivity and specifi-
city (50.6% and 60.1%), depend on independent 
factors such as age, nutrition, activity, mobility, 
and skin status12-14 and are weighted the same, 
diluting the impact of immobility on pressure 
injury development.15 Visual skin assessments 
offer limited predictive validity16 and are 
limited to visible and palpable changes to 
the skin, and are expertise dependent.17 
Darkly pigmented skin rarely shows a 
blanching response, and erythema may be 
hard to detect,18 potentially contributing 
to more severe outcomes in these popu-
lations.19 Risk and visual assessments are 
not intended to assess or identify existing 
pressure damage16, 20-22 and risk assess-
ments do not provide information on how 
patients are responding to adverse events 
of pressure and shear forces. The visual 
and physical signs of tissue damage are 
usually only visible on the skin surface 
3-10 days after damage occurs23 sug-
gesting that skin health can significantly 
deteriorate before interventions. The cur-
rent approach of visual skin assessment 
is a macroscopic observation attempting 
to identify microscopic changes and iden-
tifies existing damage rather than preventing 
it.24-26 Relying solely on the current standard of 
care means that early detection and timely appro-
priate, anatomy specific interventions are often 
impossible. 

Pressure Injury Damage
Early pressure-induced cell and tissue damage 
begins at the cellular level (Figure 1).27 Ischemic 
damage caused by occlusion of blood vessels 
can take several hours to develop, however, cell 
deformation occurs within minutes when tissue 
is exposed to high pressure strains.27-30 There may 
be clinically significant tissue damage before 
visual or tactile manifestations are observed. 
The contemporary understanding of the patho-
physiology of pressure injuries reveals that tis-
sue inflammation, the first response to damage, 
causes increased dilation and permeability of sur-
rounding blood vessels.31 Increased vascular per-
meability allows fluid to enter the extravascular 
space causing a build-up of edema or sub-epider-
mal moisture (SEM) which is invisible to the naked 
eye.31 SEM is therefore a biophysical marker, 
which if raised, enables the detection of pressure 
injuries before visual manifestation.23, 26

Cycle of Pressure Injury: adapted from Gefen A, 202038. The 
SEM Scanner for Early Pressure Ulcer Detection: A 360-degree 
Review of the Technology. Wounds International. Vol 11, 
Issue 3: p22-30.

Figure 1: Damage Cascade
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Method
The Provizio™ SEM Scanner (Bruin Biometrics 
LLC, USA), a CE marked class 11a, FDA approved, 
non-invasive, handheld skin assessment device, 
is recognized as an objective method for detec-
tion of early invisible tissue damage,32-35 and was 
selected based on a review of available  
technology.36 (See Figure 2.)

The current clinical  
practice guide-
lines recommend 
the use of SEM 
as an objective 
biomarker of risk 
in adjunct to clin-
ical skin assess-
ment and when 
assessing indi-
viduals with dark 
pigmented skin1 
given the inherit 
subjectivity of 
these methods. 

Clinical studies have determined that a SEM 
Delta (Δ) <0.6 can indicate lower risk for pressure 
injury while a SEM Delta (Δ) <0.6 is suggestive of 
increased risk.32 The device supports identifica-
tion of specific anatomical areas at increased risk 
of pressure injury development on average of five 
days earlier than visual skin assessment.25,26,32,37,38 
By implementing targeted prevention strategies 
earlier to specific areas of concern, tissue damage 
identified in the preventable stage may cease pro-
gression to tissue death.24

The six-week pilot was designed as a quality 
improvement (QI) process to be used with min-
imal modifications to existing care pathways and 
was not required to be subject to institutional 
review board oversight and ethics commit-
tee approvals. Local operational approval was 
obtained to conduct the pilot on one Medicine 
unit at a large urban acute facility in Alberta, 
Canada. The pilot was guided by the Promoting 
Action on Research Implementation in Health 
Services framework,39 which proposes that suc-
cessful implementation is dependent on the 
interplay of evidence, implementation context 

and facilitation. Local pressure injury data was 
collected by the local team using the standard-
ized provincial audit tool. A medical unit with 
at-risk patients and strong leadership engage-
ment in prevention was chosen for the pilot. 
The pilot was facilitated by one Clinical Nurse 
Specialist (CNS) and one Clinical Nurse Educator 
(CNE) implementation lead. A team comprising 
six front line nursing champions was identified in 
collaboration with the CNE and Unit Manager to 
facilitate implementation.40 Additional implemen-
tation strategies included engaging with partici-
pants at multiple levels, fostering local ownership, 
employing improvement tools to generate prac-
tice-based evidence, conducting Plan-Do-Study-
Act cycles to develop and refine implementation 
strategies and support capacity to implement evi-
dence-based intervention.41

Six in-person 45-minute training sessions were 
offered to participants to choose from. Training 
was supported by industry in collaboration with 
the CNE and CNS and included a PowerPoint pres-
entation detailing the technology, the standard 
operating procedure, the significance of SEM 
Delta (Δ) values and a review of the SSKIN+ bun-
dle. Participants completed one scan on sacrum 
(Figure 3) and heel locations (Figure 4) of an ana-
tomical model and one supervised return demon-
stration with a consenting patient. Three scanners 
and the single patient use sensors were placed in 
accessible locations on the unit. Pressure injury 
prevention pamphlets were made available for 
patients and families in a public area on the unit.

 

Source: Bruin Biometrics LLC

Figure 2: SEM Scanner

Figure 3: Sacral Scanning Locations 
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Scans were conducted according to the manu-
facturer’s instructions. A process map (Figure 5) 
and inclusion criteria (Figure 6) were developed 
based on review of the literature and in collabor-
ation with the distributor of the device and pilot 
team. Inclusion criteria included: minimum age 
18, Braden Score ≤18, implied consent, scanning 
locations accessible to scanning and intact skin. 
Exclusion criteria included Braden score >18, 
non-intact skin, safety risk to provider for restless 
or combative patients, patient conditions not 
appropriate for scanning, sites not accessible to 
scanning and refusal to participate. Written con-
sent was available if desired from patients or fam-
ilies, otherwise implied consent was obtained. 

SEM assessments were performed on the sacum 
and both heels daily, in the morning during 
assessments. Standard of care was followed dur-
ing SEM assessments including risk assessment 
with the Braden Scale and skin assessment to 
determine skin changes or redness. Assessments 
were documented on a data collection form. 
Scans were completed on included patients 
daily until three consecutive SEM Delta (Δ) <0.6 
were achieved at the sacrum and both heels. 
Then patients were transitioned to maintenance 
scanning Mondays and Thursdays. Following 
assessments, staff determined if the SEM scanner 
changed their clinical decision-making and docu-
mented subsequent interventions.  

Figure 4: SEM Scanner Applied To Heel

Figure 5: Initial Process Map

Figure 6: Inclusion/Exclusion Criteria
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SEM Delta (Δ) readings were documented on 
a communication board, and nursing report for 
facilitated communication. Data was anonymized, 
scanned, removed from the unit and stored in a 
locked room. Anonymized data was sent to indus-
try for analysis. During the first four weeks, one 
ARJO representative was on site for staff support 
for additional education for staff who did not 
attend the pre-education. A paper and electron-
ic evaluation form was collected from the team, 
patients and families to obtain feedback on the 
experiences with the technology. The Clinical 
Sustainability Assessment Tool (CSAT)42 was 
administered to the implementation team one 
week after the pilot to obtain feedback. 

Results 
A total of 78 nursing staff attended the train-
ing sessions representing 75% of the unit level 
nursing program workforce. Two members of 
the leadership team attended the education; 
Nursing was the only discipline who attended 
education sessions, conducted scans and imple-
mented interventions. Allied health teams were 
provided one education session upon request 
during week four of implementation but did not 
participate in the pilot. A total of 97 patients 
were evaluated over the six-weeks with a total 
of 2,039 scans completed. Seventy-four per cent 
of clinical decision-making was changed dur-
ing assessments (Figure 7 and 8). SEM Delta (Δ) 
results in the sacral and heel locations trended 
downwards throughout the pilot (Figure 9). A 
total of 1,119 total scans had a SEM Delta (Δ) <0.6 
indicating raised SEM levels detected, yet 73% of 
those patients were identified at low risk with the 
Braden Scale (Scores 15-18). 

The baseline facility-acquired pressure injury 
rate was 9% and after the pilot was 0%: a 100% 
reduction rate. This was translated in collabor-
ation with the distributor into an annual cost 
savings of $426,903 for the unit. Cost savings was 
modeled based on predicted facility acquired rate 
from historical data from two previous audits, the 
estimated cost of pressure injuries in Canada,5 
daily scanning and a conservative estimate of 
75% reduction of heel and sacrum hospital-ac-
quired pressure injuries from a baseline estimate 
of 54 HAPI’s per year (SEM scanning averages a 
90% reduction in acute care,43 of which would 

yield a cost savings of $563,099). 
The estimated cost savings were 
indicative of material costs.

Upon review of the data from 
week one-three, the implemen-
tation team observed that pro-
phylactic dressings were the first 
choice for interventions. The 
implementation team encouraged 

Figure 7: SEM Delta Results

Figure 8: Clinical Decision-Making

Figure 9: SEM Delta Trending
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basic preventative interventions first, such as 
increasing turning frequency, repositioning and 
mobilization prior to application of prophylactic 
sacral dressings. Some scans were not completed, 
typically on weekends, and there was a lack of 
documentation related to skin assessment and 
skin tone. When there was no documentation on 
skin assessment, these values were not included 
in the data analysis. Although the technology 
appeared to integrate into the current workflow 
processes, staff suggested that the timing of the 
scans be changed to reduce workload during day 
shift. Scan times were changed to one side of the 
unit scanning patients on day shift and the other 
side on evening shift during week five. The imple-
mentation team recognized self organization4 
by the local team as modifications were recom-
mended by participants and changes were made.  
Adaptations were made to the process map dur-
ing week five. The threshold of three consecutive 
days of normal SEM Delta (Δ) was reduced to two 
consecutive days to limit sensor consumption and 
sensor cost within the local pilot budget. 

The scanning trigger of a Braden Score of 18 or 
less was amended to <18. A queue for referral to 
the allied health team was added for independent 
patients with a SEM Delta (Δ) <0.6 on admission. 
This change should also have included patients 

with mobility issues and is recommended for 
future process maps. 

Twenty evaluations were completed by partici-
pants, eight by students (Figure 10) and one by a 
patient (Figure 11) with positive results indicating 
acceptability of technology. The CSAT identified 
organizational readiness as a domain with the lar-
gest variability, highlighting opportunities to sup-
port future implementation including establishing 
systems to support various practice needs, ensur-
ing that the practice is feasible and has sufficient 
resources to achieve goals, adequate staffing to 
achieve goals and integration into operations. 
This feedback supported a greater practical and 
scientific understanding of critical contextual fac-
tors that support clinical practices over time.

Adverse Events
No adverse or serious adverse events were 
reported during the pilot relating to the use 
of the Provizio™ SEM Scanner. Two patients 
developed pressure injuries during the pilot, 
but these were determined to be unavoidable 
through non-adherence to interventions due to 

complexity of the individual patients. 

Discussion
The introduction of SEM scanning illuminated 

Figure 10: SEM Participant Survey
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educational opportunities to strengthen docu-
mentation and critical thinking surrounding the 
SSKIN+ bundle application, and the importance of 
multidisciplinary engagement and management 
of front-line resources. Risk and skin assessments, 
including skin tone variance, were not consistent-
ly documented. The Provizio™ SEM scanner can 
upload data results into the Electronic Medical 
Record system, mitigating challenges with con-
sistent documentation. Support surface selection 
was based on a list of current available support 
surfaces prompting the need for an up-to-date 
algorithm to support decision-making. Turning 
and repositioning was identified as an interven-
tion, however on the ground support identified 
opportunities for additional education related to 
turning frequencies and side-lying positioning, 
which is significant for appropriate offloading of 
pressure. Incontinence associated dermatitis (IAD) 
on two occasions observed by the project lead 
were not diagnosed. IAD is frequently misdiag-
nosed as a stage one or two pressure injury45 as 

visual skin assessments are unreliable.16  
Prior to the pilot, the current standard of care 

of risk assessments and skin assessments led to 
inconsistencies in SSKIN+ bundle utilization. This 
was apparent with the introduction of the SEM 
assessment as well; however, clinical participants 
increased their clinical decision-making by 74% 
after scanning with the addition of objective SEM 
Delta (Δ) assessments. Participants developed 
care plans using the SSKIN+ bundle and reliable 
objective SEM assessments and were able to focus 
their time and resources amongst the patient 
groups with elevated SEM Delta (Δ) scores. There 
were challenges with participants reviewing 
previous SEM Delta (Δ) scores and SSKIN+ 
interventions to either increase or decrease the 
interventions. The implementation team com-
municated this gap to participants during week 
four and reinforced the SSKIN+ bundle to the 
participants by providing a new reference tool to 
stratify the interventions on a continuum of low, 
moderate and high risk to aid in decision-making. 

Figure 11: SEM Patient Survey
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This change shifted participants from choosing 
sacral prophylactic dressings as a first line of 
intervention to considering other options, such 
as mobilization or turning and repositioning. 
Health-care provider compliance rates to preven-
tion strategies and guidelines in acute care vary, 
suggesting that there is opportunity to improve 
the implementation of basic strategies including 
repositioning, heel elevation, nutrition support, 
and moisture management.46 Future education 
for subsequent implementation should include 
documentation, reinforcement of landmarking, 
scanning technique, SSKIN+ bundle implementa-
tion, evaluation of care planning and a review of 
maintenance case studies to support evaluation 
of interventions. 

There was limited discussion of abnormal SEM 
assessments at rapid round discussions, which 
was an opportunity for improvement. An inter-
professional approach is required to mitigate risk 
factors such as mobility, nutrition and moisture 
management as part of a comprehensive pressure 
injury prevention care plan.47 Health-care leaders 
must consider the importance of interprofessional 
collaboration and role clarity to ensure patients 
are receiving the necessary care from the care 
team. Developing team skills and interprofession-
al relationships can positively impact pressure 
injury prevention.47 The implementation team 
observed that participants and student discussion 
of SEM Delta (Δ) results with patients and fam-
ilies raised awareness of pressure injuries and the 
technology for early detection. 

The pilot started with two hundred sensors 
that needed to be reordered weekly, which was a 
stressor for the implementation lead to coordin-
ate. The team did not project sensor consump-
tion, therefore weekly incremental sensor costs 
were a concern for the operational leadership 
team, prompting discussions related to reducing 
sensor consumption prompting better adapta-
tion into staff workflow, and enhanced interven-
tions including consultations to allied health. 
Full implementation could alleviate challenges 
with re-ordering sensors, as the unit could see 
increased financial and quality of care benefit 
through the reduction of facility-acquired pres-

sure injuries. Imbedding innovation requires 
people to work together to solve problems using 
give-and-take and this was achieved through 
open dialogue, strong leadership and openness 
to change.44 The implementation team harnessed 
feedback productively and viewed differing per-
spectives as the raw ingredients for multifaceted 
solutions.44

Additional opportunities identified through 
team communication and voluntary written 
evaluations included needing more time dedi-
cated to addressing pressure injury risk factors 
through implementation of strategies with a team 
approach, workload challenges limiting ability 
to attend to prevention due to competing pri-
orities and confidence in technology. The pilot 
took place September 2022 when the team was 
experiencing post-pandemic fatigue, which may 
have translated into a task-focused approach 
to care. Staff were positive during the pilot as 
the technology was, “motivational, helped us to 
make a difference and took our mind off the pan-
demic.” Third year nursing students were eager to 
learn about the technology and brought positive 
energy while integrating SEM into their practice. 

There is a constant and large drive to imple-
ment changes without a thorough assessment of 
the environmental and establishment organiza-
tional readiness,48 a critical step in the implemen-
tation process.49 Organizational readiness refers 
to the extent to which organizational members 
are psychologically and behaviourally prepared to 
implement organizational change including inter-
nal support and resources to effectively manage 
the practice change.50 Leadership, facilitation, 
organizational and staff commitment, evaluation 
and feedback and resources dedicated to the pilot 
were significant contextual factors identified as 
important facilitators. Staff recognized the impact 
on decision-making through measuring SEM 
and interpreting and implementing the SSKIN+ 
bundle to support resource stewardship while 
improving quality care. 

Limitations
Innovation may be hindered by tensions in the 
innovation process inherent to health care, such 
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as risk aversion, lack of agility and nimbleness, 
along with challenges with testing innovations.51 
Within the current pilot, our implementation 
and leadership teams took this opportunity 
head-on to test out innovation to improve pres-
sure injury prevention and are exploring the 
multi-factorial resources for future implementa-
tion. Documentation of risk and skin assessments 
and communications related to the transitions to 
maintenance scanning were inconsistent limiting 
analysis. The implementation of the SSKIN+ bun-
dle was limited to the nursing discipline. 

Conclusion
Current literature suggests the use of SEM to 
objectively assess the skin and underlying tis-
sues for early pressure damage.1, 24 The results 
demonstrated that targeting elevated SEM Delta  
(Δ)  with early and anatomy-specific, evidence 
informed prevention strategies, reduce SEM Delta 
(Δ)  and could eliminate preventable facility-ac-
quired pressure injuries resulting in improved 
patient outcomes and higher quality care. The 
seamless inclusion of an objective assessment 
into the current standard of care, along with 
adaptations, were successfully implemented. An 
understanding of contextual factors is necessary 
for supporting the translation of evidence into 
practice. Future work will focus on sharing results 
with teams and consideration of future adoption 
of SEM technology. 
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PATIENT STORIES

The following is a story shared via interview with 
a daughter, in the presence of her mother, regard-
ing the loss of their father/husband. It illustrates 
the importance of, and diligence required to, con-
sistently assess and reassess skin and the risks of 
skin associated issues, specifically as they relate 
to foot care, across all health-care settings.  

The interview was conducted by Wound 
Care Canada staff (WCC) with KT and MT, the 
daughter and wife, respectively, of the late CT.  
Contributions were also made by CT’s other 
daughter; MGT. Full names and locations are not 
being used in order to protect the confidentiality 
of the individuals and institutions involved.

CT’s Story
WCC: Can you tell us about your father?

KT: My dad had soft, small and delicate feet. He 
was diagnosed with Peripheral Vascular Disease 

(PVD) in 1993 and after a number of surgeries he 
had to leave his job to go on disability. All was 
good until 2011 when blockages returned. In 
2014 he had an auxiliary bi-femoral bypass repair 
(we like to say he was “re-plumbed”). Then in 
2017, one of his old grafts became infected. He 
was transferred by ambulance to a larger hospital 
and had surgery to remove the graft and infec-
tion – it was a scary few days, but he recovered. 
The health-care staff taking care of him may have 
thought my mother (MT), my sister and I were 
slightly odd – we were completely amazed by the 
fact that dad had warm, pink feet after the sur-
gery. It had been decades since Dad’s circulation 
had been good enough to warm up his feet and 
we showed them off to anyone who came in the 
room!

Then, just before his transfer back to our local 
hospital he complained about his vision. It was 
assumed he was having issues with the long hos-
pitalization, and he completed the transfer. Within 

https://www.woundscanada.ca/news/749-foot-care-matters-a-cautionary-tale
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the first day of being back in the original hospital 
it became clear that something had happened, 
and it was revealed that he experienced an occipi-
tal lobe stroke and had lost some vision. Despite 
this setback, he recovered from this, went home 
and was adapting to his vision changes. We set 
him up with audio books from the library, he had 
his beloved television and life settled down. 
Then the seizures started, setting off multiple 
trips to hospital, inpatient stays, ebbs and flow 
with recovery and home care. Eventually, his neur-
ologist determined that it was likely he had amyl-
oid angiopathy, due, in part, to his use of Warfarin 
over the past 30 years since his PVD diagnosis. 

We made friends with the ambulance care team, 
got to see the demanding work done by health-
care professionals behind the scenes in ERs and 
other units and it became our new way of life. As 
a family we adapted to the new normal (and the 
new dad we had) then in the spring of 2021, I got 
a phone call at 2:00 am from my mother, panicked 
because my father had fallen out of bed and was 
on the floor. I broke several speed limits to get to 
the house and determined that this was definitely 
another ambulance call. All this happened during 
the COVID hospital restrictions, so I went with 
him to the hospital while my mother and sister 
stayed home. Unfortunately, our worst fear came 
true, although he never got out of bed without 
help before, he had this night and had fallen and 
broken a bone in his hip. I swapped places with 
my mother and Dad went off to surgery. Mum 
got to see him after surgery and then we had a 
COVID surge, and the hospital was locked down 
to any visitors. On her final visit to see him two 
days after surgery she noticed a red spot on his 
foot and reported it to the nurse who put a pillow 
under his foot and noted the issue.

Foot Care Failures
During previous hospitalizations we visited Dad 
daily, we did some of his regular care and we 
were obsessive about keeping an eye on his feet, 
specifically his heels. Those delicate feet I men-
tioned, could get red and irritated overnight just 
from the fabric of the sheets as he moved around. 
We made sure to keep an eye on this and let the 

nursing staff know when we started to see irri-
tated skin. They would then get him in heel pro-
tectors and make sure he was getting solid foot 
care and regular checks of the skin. Unfortunately, 
during this surgical recovery period this time we 
could not be with him and were not able to keep 
an eye on his feet. My mother checked in on him 
daily (often between 9-10pm), calling the nursing 
desk to get an update and asking about his feet 
and whether they were okay. This went on for a 
full month (April-May - during the pandemic). We 
checked in every day and asked about his feet. 
We were told everything was great. Then Dad was 
transferred to a transition unit in preparation for 
going into long-term care. When he arrived there, 
my mother received a phone call from the charge 
nurse who wanted to know what was going on 
with his foot – we had no idea what they were 
talking about. It turns out that my father had a 
pressure sore on one of his heels that was slightly 
larger than a Loonie but was not documented 
anywhere on his chart. 

We were stunned, this was exactly what we 
had questioned hospital staff about for over a 
month. We mentioned how tender his feet were 
and that the sheets often irritated the skin; we 
talked about small wounds he had developed 
during previous admissions and my mother noted 
a red spot appearing two days post-surgery. Dad 
ended up having to be seen by the wound care 
team multiple times, this required an ambulance 
trip to the clinic every time. He was upset at the 
pain in his foot and found it difficult to keep his 
boot on.  He eventually was transferred to a long-
term care facility and the staff there did all they 
could to care for his wound. Then in November he 
received a CAT scan which showed that the infec-
tion had moved up into the bone and nothing 
could be done to treat it other than amputation. 
At his point he was admitted to the community 
hospital for treatment of his wound, as well as 
complications from his seizures. His last day there 
was terrible; he was in pain from the foot infec-
tion moving up his leg and was very confused. 
That evening his condition had deteriorated to 
the point that he was transferred to palliative 
care, the last time we saw him conscious was just 
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before he was put in the ambulance. 
His week in palliative care was difficult for us. 

While we always knew his issues could result 
in death, his passing was still unexpected. 
Particularly because his main issue was the mas-
sive infection moving through his body from his 
infected pressure ulcer.  During this last week of 
his life the nurses had to keep his leg wrapped 
because it was becoming necrotic. My family still 
has a tough time with his death, it feels like it did 
not have to happen, that the infection that killed 
him could have been avoided if health-care staff 
had listened to our concerns and checked his feet. 
His hospital records clearly showed that he had 
issues with the skin on his heels at every admis-
sion in the last four years. We had asked repeat-
edly for updates when we were not able to check 
his feet ourselves – for over a month we were told 
that the skin on his feet was fine. We really felt let 
down. Why didn’t they listen to us? Didn’t anyone 
check his foot? How did it get so bad without any-
one noticing? 

He was on an orthopedic post-surgical unit and 
was immobile in a bed for over a month; how 
was skin and wound care not something the staff 
would check on? While we knew Dad would not 
live for decades, we believe he certainly would 
have had the chance to live a few more years if he 
had not developed the wound and subsequent 
infection. 

My mother was not comfortable reporting this 
issue to the hospital, she was still coming to terms 
with my father’s death and big life changes in the 
year or so following. This article is our chance, 
not to assign blame, but to share our story and 
ask health-care professionals to listen to family 
concerns. We know your workload is high, but we 
expressed legitimate concerns that were docu-
mented in his patient chart. We would also like 
to encourage inter-disciplinary training in wound 
care. My dad was treated by surgeons, hospital-
ists, nurses, LPN’s, CCA’s and physiotherapists, 
and no one caught this large wound on his heel. 
It is not just the job of a ‘wound nurse’ to care 
for patient skin, it should be the responsibility of 
the entire health-care team. Training on pressure 
sores and skin care should be standard for health-

care professionals and everyone who has a role in 
keeping patients safe. 

My father certainly had a variety of long-term 
health conditions that were going to shorten his 
life; however, he died because of the infection 
from his pressure sore, which started as irritated 
skin. We cannot underestimate the danger and 
health issues that arise from skin issues. My moth-
er sums it up like this, “that foot was his nemesis 
his last few months, it was painful and draining 
and made his life miserable.” 

   KT, MT and MGT live in Atlantic Canada.
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#ItsTimeforSkinHealth  #SkinHealthProgram

Skin Health Program for Personal Care Providers
This program equips Personal Care Providers with the knowledge 

they need to contribute to healthy skin.

Register Now for the Latest Innovation in Skin Health Education:

We gratefully acknowledge the support and funding for the development of the Skin 
Health Program for Personal Care Providers by the Ontario Ministry of Health (MOH).

Register today!
www.woundscanada.ca/programs/skin-health

to invest in 
Skin Health & 
Wound PreventionIT'S TIME

https://www.woundscanada.ca/programs/skin-health
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