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Improving Capture of Pressure Injuries in Acute Care 
Inpatient Hospital Data to Support Quality of Care 

Limitations
While our analysis shows an increase in pressure injuries, there’s no way to 
identify how many pressure injuries are still not being captured.

The results represent 1 year of data. More years of data will give a better 
picture of improved data and data quality.

The potential impact of COVID-19 on hospital stays and data submissions 
must also be taken into consideration. There was a decrease in discharges 
submitted to the DAD during the COVID-19 pandemic. Refer to cihi.ca for 
more information.

The ICD-10-CA code assigned is based on clinical documentation, which 
varies by physicians and regulated allied health professionals at the facility 
and jurisdictional levels.

Conclusion
The 2022–2023 data shows an improvement in the capture of pressure 
injury data in the DAD after the implementation of the new coding standard. 
This may allow for better reporting and evaluation of the data used for 
quality of care. 

Introduction
Pressure injuries (pressure ulcers) can be debilitating and 

life-threatening and can increase hospital stays and costs, 

but they are preventable.1, 2, 3 However, pressure injuries 

are potentially under-reported in Canadian acute inpatient 

hospital administration data submitted to the Discharge 

Abstract Database (DAD). Data from the DAD is used for 

decision-making and planning to help determine funding, 

and for performance and outcome measurement.

When a patient is admitted to an acute care inpatient facility, 

demographic and administrative data (e.g., admission 

date, date of birth, health card number) is collected during 

registration (Figure 1). Diagnosis information is collected 

using codes from the International Statistical Classification 

of Diseases and Related Health Problems, 10th Revision, 

Canada (ICD-10-CA). All of this data is submitted to the 

DAD. Historically, for an ICD-10-CA code to be assigned, 

it had to be documented by a physician and be mandatory 

to code. However, the requirement for a diagnosis to be 

documented by a physician presents a challenge in the case 

of pressure injuries because that information is more likely to 

be documented by a nurse or another regulated allied health 

professional. Due to the potential under-reporting, CIHI 

investigated ways to improve pressure injury data.

@cihi_icis cihi.ca

Figure 2 Canadian Coding Standards for ICD-10-CA and CCI directive statement 
from the Pressure Ulcers coding standard 

Figure 1 Data flow: From collection upon patient’s 
admission to submission to CIHI

It all starts here . . .

CIHIHealth recordPatient Physician Coder

Where 
does the 
data go?

DAD and NACRS directive statement

Assign a code from category L89 Decubitus [pressure] ulcer and pressure area whenever a diagnosis 
of pressure ulcer is documented, mandatory, regardless of significance.

• Apply the prefix N, mandatory, when a diagnosis of pressure ulcer is documented by a regulated 
allied health professional.

 ND

Approach
In collaboration with stakeholders, CIHI investigated opportunities to improve pressure 
injury data submitted to the DAD, through the following activities:

• A multi-year review of pressure injury volumes

• A discussion with stakeholders to better understand
 – Pan-Canadian data collection practices
 – Best practices for data collection, including clinical documentation
 – Opportunities to expand data collection by allowing use of non-physician 

documentation to inform code assignment
 – The impact of data collection on hospital indictor reporting (e.g., frailty and 

hospital harm)

The investigation yielded 2 key findings:

• Pressure injuries are more likely to be documented by a nurse than by a physician.

• There wasn’t an ICD-10-CA diagnosis code to identify suspected deep 
pressure-induced tissue damage.

Figure 5 Percentage of pressure injuries documented by a physician versus 
a non-physician, 2022–2023

Physician documentation

Non-physician documentation

19.4%

80.6%

Figure 3 ICD-10-CA v2022 pressure injury codes

Analysis
The data is presented as a percentage of total discharges with an ICD-10-CA code recorded on the DAD abstract using 2022–2023 records 
received as of the year-end closing date June 30, 2023. A fiscal year is defined as April 1 to March 31 of a given year.

Results
Actions taken to improve pressure 
ulcer data were successful
• Since the release of the Pressure Ulcers coding standard, there has been an increase 

in the percentage of cases with a pressure ulcer recorded on the abstract — from 0.8% 
of total hospital stays submitted to the DAD (n = 24,812 of 3,193,402) for 2021–2022, 
to 1.3% (n = 32,222 of 2,524,639) for 2022–2023 (Figure 4).

• The increase may be partially explained by the new coding direction in the Pressure Ulcers 
coding standard and partially explained by the reduction in the denominator. It is now 
mandatory to record an ICD-10-CA code for a pressure injury whenever it is documented, 
regardless of whether the pressure injury is documented by a physician or a non-physician.

• In 2022–2023, there were 32,222 cases with a pressure injury submitted to the DAD.
 – 19.4% (n = 6,248) of the cases were documented by a regulated allied health 

professional (Figure 5). These nearly 20% of cases may not have been captured 
prior to the new coding standard. 

 – 62.2% (n = 20,038) of the cases had the stage of the pressure injury documented:
• • 22.8% (n = 4,560) were identified as documented by a regulated allied health 

professional (prefix N was applied to the code from category L89 Decubitus 
[pressure] ulcer and pressure area).

• • 77.2% (n = 15,478) were documented by a physician.

• For the 37.8% (n = 12,184 of 32,222) of cases where the stage of the pressure injury was 
unspecified, 86.1% (n = 10,496) were documented by a physician and 13.9% (n = 1,688) 
were documented by a regulated allied health professional.

• The stage was identified in 73.0% (n = 4,560 of 6,248) of the cases of pressure injuries 
documented by a regulated allied health professional, and in 59.6% (n = 15,478 of 25,974) 
of the cases of pressure injuries documented by a physician. Knowing the stage improves 
the quality of the data.

• The new ICD-10-CA v2022 code L89.6 Suspected deep pressure-induced tissue damage, 
depth unknown was recorded on 7.2% (n = 2,335 of 32,222) of abstracts with an ICD-10-CA 
code for pressure injury recorded.

Figure 4 Percentage of discharges with pressure injuries submitted 
to the DAD, 2018–2019 to 2022–2023

0.5%

0.6%

0.7%
0.8%

1.3%

0.0%

0.2%

0.4%

0.6%

0.8%

1.0%

1.2%

1.4%

2018–2019 2019–2020 2020–2021 2021–2022 2022–2023

(n = 21,574 of 3,395,817)

(n = 22,555 of 3,022,249)
(n = 24,812 of 3,193,402)

(n = 32,222 of 2,524,639)

(n = 18,649 of 3,402,663)

In response to the challenges related to data collection, CIHI developed the following:

• Effective April 2022, a new Pressure Ulcers coding standard that directs 
coders that

 – It is mandatory to assign an ICD-10-CA code from category L89 Decubitus 
[pressure] ulcer and pressure area for any pressure injury whenever documented 
by a physician or a regulated allied health professional (Figure 2).

 – In addition to the ICD-10-CA code, they must also apply the diagnosis prefix N 
when the pressure injury is documented only by a non-physician regulated allied 
health professional.

• A new ICD-10-CA code to identify suspected pressure injury: L89.6 Suspected deep 
pressure-induced tissue damage, depth unknown (Figure 3).

• These changes were implemented for data submissions to the DAD starting 
April 1, 2022. This informed 2022–2023 data, which has been used for this analysis.

Addressing data collection challenges

For more information
classifications@cihi.ca

38661-0823
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A Pressure Injury Prevention (PIP) Quality Improvement (QI) Pilot of Sub-Epidermal Moisture (SEM) in Acute Care
# 0011

Jacqueline Frost BScN, CNE; Marlene Varga MSc, BScN; Misha Jadoo BScN, Sebastien Normandin, BHK, Dale Commerford, BScN, Jennifer Roach, ISWA

Abstract

The Provizio SEM Scanner is a non-invasive, portable skin 
assessment device used to augment pressure injury risk and skin 
assessment by detecting inflammation within damaged sub-
epidermal tissue four to five days before the signs of a pressure 
injury are visible1,2.

Introduction / Background

Early pressure-induced cell and tissue damage begins at a 
cellular level3.

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 strains4. There 
may be clinically significant tissue damage before visual or tactile 
symptoms, such as discoloration or changes are observed on the 
skin surface. The current approach of visual skin assessment is 
a macroscopic observation attempting to identify microscopic 
changes, which identifies existing damage rather than preventing 
it5. Tissue inflammation is the first response to damage and 
causes increased dilation and permeability of surrounding blood 
vessels. This leads to leakage of plasma and fluid, creating a 
layer of sub-epidermal moisture (SEM). Increased vascular 
permeability allows fluid to enter the extravascular space leading 
to a build up of edema, which is not visible to the naked eye6. 
SEM is a biophysical marker, a product of the leak of plasma 
after the inflammation process, which increases local vascular 
permeability3. This objective biomarker can potentially allow for 
the detection of pressure injuries before visual manifestation 
occurs1.

The objectives of the Provizio SEM Scanner Pilot were to:
1. Evaluate the impact of SEM assessments on facility-acquired 

pressure injuries
2. Evaluate the impact of SEM assessments on the current 

standard of care

Methods and Materials

The QI proposal was developed and submitted to the University 
of Alberta Research Ethics department for review by the PIP 
Program Lead; ethical approval was not required. One 33-bed 
Medicine unit at the Misericordia Hospital (Covenant Health) 
was purposefully selected to implement and evaluate the 
technology within the current practice. This decision was based 
on having baseline data, PIP champions, engaged leadership 
providing operational approval and an engaged Clinical Nurse 
Educator (CNE). 

In partnership with ARJO, an implementation and education plan 
was developed to conduct the six-week pilot of the Provizio SEM 
Scanner from September 6th-October 14th, 2022. A baseline 
pressure injury audit of all patients using a head-to-toe method 
was conducted one month prior to the pilot.

One-hour education sessions were available to all disciplines 
working on the unit for a two-week period. The in-person 
education sessions, in collaboration with the PIP leads and 
industry, included a standardized PowerPoint presentation 
about the technology, a review of the current standard of care 
within the SSKIN+ bundle (skin and risk assessment using the 
Braden Scale, support surface, keep turning and repositioning, 
incontinence and moisture management, nutrition and additional 
(+) interventions such as sacral prophylactic dressings and 
patient education), hands on scanning on a heel and sacral 
model, and one return demonstration on one consenting patient. 
All educational resources were made available on the unit during 
the implementation. Staff support was provided by daily (during 
day and evening) in- person support from ARJO, the CNE and  
PIP Lead.

SEM assessments were conducted based on inclusion/exclusion 
criteria (Figure 1) and a co-designed assessment protocol 
(Figure 2) Scans were completed during morning risk and skin 
assessments and documented on a paper patient data record 
(Figure 3)

Results

Post-pilot facility acquired rate decreased from 9% at one month 
baseline to 0%. A total of 2039 scans were completed on 97 
patients. A total of 69 patients had a SEM Delta of 0.6 or greater, 
no skin discoloration and were assessed at low risk for the 
development of pressure injuries with the Braden Scale. 74% of 
clinical decision-making was changed due to SEM scans.

SEM Delta results in the sacrum and heels trended downwards 
over 6 weeks. (Figures 4, 5 and 6)

The assessment protocol was modified week four based on 
feedback from the implementation team. No adverse events were 
reported. No patients refused to participate in the pilot and no 
patients requested written consent to participate. Two patients 
developed pressure injuries due to non-adherence to preventative 
interventions. All assessments and interventions were performed 
by Nursing staff and nursing students. A total of 20 staff, 8 
student and 1 patient evaluations were received with most of the 
staff stating they would adopt this technology into practice and 
that the pilot was worth the effort. A cost-avoidance analysis 

identified an annual cost savings of $1,446, 991 for pilot unit. 
These projected cost-savings are currently undergoing an 
independent validation within the organization.

Discussion

The pilot was successful in completing the objectives and 
identified adaptations, barriers and facilitators related to 
the technology in practice. The main facilitators included 
having a dedicated implementation team including a pilot and 
implementation lead, champions, leadership, and industry 
support. Two groups of nursing students were highly engaged in 
the pilot. Operational leadership was critical to support the time 
required to implement the pilot within the allotted time frame. 
Leadership played a pivotal role in being receptive to exploring 
the targeted innovation in practice. The main barrier identified 
by both front-line teams and leadership was the perceived cost 
of prevention and the technology. Front-line nurses expressed 
concerns about the cost of preventative interventions such as 
support surfaces and prophylactic dressings. Some staff were 
concerned about the time and effort to upgrade support surfaces 
and there was no algorithm available nor support surfaces 
to provide surface upgrades to patients. Projected sensor 
consumption was not calculated pre-pilot and the incremental 
cost required ongoing approval from financial stakeholders.

The second critical barrier was the lack of collaborative 
practice as nursing was the only discipline to participate in the 
assessments and interventions. Staff continued to perform 
scans without reviewing the previous scans and interventions 
to evaluate the response to the interventions. All disciplines 
must be aware and involved in assessments, strategies, and 
evaluation of the response to the interventions. A multi-
disciplinary approach is also important to support patient and 
family awareness, engagement, and education in pressure injury 
prevention. Additional barriers included lack of time, workload, 
competing priorities and confidence in technology.

Three scanners were provided however the staff suggested that 
more scanners would be helpful. The pilot took place September 
2022 and according to the leadership, teams were experiencing 
post-pandemic fatigue. During weeks 4 and 5 some patients 
were diagnosed with COVID-19 increasing workload and stress. 
Staff did report that participation in the pilot was a welcome 
change as they were excited to participate in the evaluation 
of a technology that had the potential to make a difference. 
Adaptations to the protocol were made during week 5 based 
on feedback to reduce sensor consumption while continuing to 
monitor SEM responses. These included modifying the inclusion 
criteria with a Braden score of <18 rather than 18 or<, consulting 
Allied Health teams for independent patients who had a SEM 
Delta of 0.6 or >, scanning until the SEM Delta was <0.6 for 
two rather than three consecutive days, and scanning patients 
on one side of the unit on evening shift to reduce workload. 
This adaptation did not negatively impact pilot outcomes. Staff 
responded favorably to this adaptation as there was a better fit 
within the current work flow processes.

Conclusion

The Provizio SEM Scanner technology informed providers of 
the objective risk for the development of pressure injuries and 
enhanced early and targeted anatomy specific interventions. 
SEM assessments contributed to higher quality care, elimination 
of preventable facility-acquired pressure injuries and an 
estimated cost avoidance of $1,446,991 annually which is 
currently under internal review. This small pilot identified the 
gaps in the teams collaborative practice model of care and 
highlighted the need for further education and engagement 
related to role clarity and implementation and evaluation of the 
SSKIN+ bundle. In collaboration with operational leadership, 
front line teams and the Pressure Injury Prevention Program, 
current care processes related to pressure injury prevention 
interventions are currently being updated.

The organization is reviewing the results and recommendations 
and will determine how this technology can add value and 
translate into capacity and workload benefit. Covenant Health 
is collaborating with Alberta Health Services to determine next 
steps in alignment with research and QI provincial road maps for 
potential scale and spread within the province of Alberta, and 
exploring funding opportunities. Assessment of organizational 
readiness related to predefined evaluation parameters and unit-
level readiness related to collaborative practice and application 
and evaluation of the SSKIN+ bundle through regular education, 
are key lessons learned. Taking time to adapt and self-organize 
knowledge to the local context may improve acceptance and 
adherence to best practice changes7. When end users are 
engaged in the process of adapting knowledge to the local 
environment, there is a greater sense of ownership over its’ use. 
The Provizio SEM Scanner 6-week pilot was a successful QI 
initiative conducted in partnership with Covenant Health teams 
at all levels and ARJO. Knowing the patient’s individual responses 
to pressure and shear forces, using technology, such as SEM 
measurement, will enable the detection of anatomical areas 
responding adversely.8

Thank you to the Covenant Health Clinical and Operational 
Leadership, front line teams and ARJO for their participation and 
support.

Figure 3.

Provizio® SEM Scanner Evaluation
PATIENT DATA RECORD SHEET

Complete this section if ∆ Reading is Equal or Greater than 0.6

Please tick additional intervention made today

Date Risk Score Area Skin Redness ∆ Reading
Has the Provizio SEM 
Scanner changed your 
clinical decision today?

Did you increase 
turning or 
mobilisation today?

Was a specialist 
surface or mattress  
introduced today?

Was heel support or 
elevation of heels 
introduced today?

Was a prophylactic 
dressing or barrier 
cream introduced 
today?

Notes

Sacrum   Yes   No
  Yes

Right Heel   Yes   No
  No

Left Heel   Yes   No

Sacrum   Yes   No
  Yes

Right Heel   Yes   No
  No

Left Heel   Yes   No

Sacrum   Yes   No
  Yes

Right Heel   Yes   No
  No

Left Heel   Yes   No

Sacrum   Yes   No
  Yes

Right Heel   Yes   No
  No

Left Heel   Yes   No

Site Name: 

Ward/Unit Name: 

Ward/Unit Specialty: 

Risk Score Method:   Braden       Waterlow       Purpose T       Norton       Other  

Arjo ID number: 

The delta (∆) is Equal or Greater than 0.6 in conjunction with clinical judgement, alerts HealthCare Practitioners to increased risk for PI/PUs Arjo.A00442.1.0.INT.EN

References
1. Gefen, A. and Ross, G. 2020. The subepidermal moisture scanner: the technology explained. Journal of Wound Care 29: S10-S16. 
2. Moore, Z. et al. 2017. Subepidermal moisture (SEM) and bioimpedance: a literature review of a novel method for early detection of pressure induced damage 

(pressure ulcers). International Wound Journal 14 (2): 331-337. 
3. Oomens C, Bader D, Loerakker S, Baaijens F. Pressure induced deep tissue injury explained. Ann Biomed Eng 2015; 43: 297-305.
4. Gawlitta D, Oomens C, Baaijens F. The relative contributions of compression and hypoxia to development of muscle tissue damage: an invitro study. Ann Biomed 

Eng 2007; 35: 273-284.

 
5. Burdi A, Moore Z, Patton D, O-Conner T, Nugent L, Avsar P. Sub-epidermal moisture measurement: an evidence-based approach to the assessment for early 

evidence of pressure ulcer presence. International Wound Journal 2020; 17; 1615-1623. 
6. Gefen A, Alves P, Ciprandi G, et al. Device-related pressure ulcers: SECURE prevention. Journal of Wound Care 2020; 29 (sup2a): S1-S52. 
7. Harrison M, Legare F, Graham I, Fervers B. Adapting clinical practice guidelines to local context and assessing barriers to their use. CMAJ 2010;182 (2): E78-E84. 
8. 3. Byrne, S. et al. 2022. Subepidermal moisture management and targeted SKIN Bundle Interventions, a winning combination for the treatment of early pressure 

ulcer development. International Wound Journal November: 1-13. 
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SEM Scanning Trigger: 
Admission or Transfer to 8E 

SEM Scanning Trigger:  
Braden Scale Score Less than 18 

SEM Scanning Trigger: 
Clinical Judgment Indicates Scanning 

Need (i.e. change in condition)  

   

 
  SEM Scanning Flow Points: 

 
1. If at any time any above triggers occur (i.e. Braden of 18 or less; clinical judgement indicates need) re-initiate scanning as per trigger(s) above and follow map. 
2. Continue to do daily care and pressure-injury prevention interventions based on results and document all changes in SEM Data Record. 
3. Please provide patient and/or family and caregiver(s) to complete SEM Evaluation Form prior to discharge/transfer outside of 8E 
4. ALWAYS complete scan on patient discharge OR transfer to another unit outside of 8E and communicate risk level to discharge team using SEM Discharge Communication Form 
5. If pressure injury observed at any point; classify pressure injury and re-evaluate interventions, inform patient/family and SEM pilot team, notify MRHP and consider consult to 

wound care team – RLS to be completed. 
6. If any adverse event occurs during SEM scanning, STOP scanning and report to Provizio Pilot Team Lead: Jacqueline Frost, Marlene Varga or ARJO Rep 

 

Provizio™ SEM Scanner Process Map Daily “Must-Do’s” 

1. Complete Braden and Skin Assessment on admission/transfer to 8E and daily as per Nursing Assessment and Care Record 

2. Review inclusion/exclusion criteria for SEM  

3. Follow below SEM Scanning Trigger Map(s) and see SEM Scanning Flow Points below 

4. Appropriate SEM Scanning sticker (Initiate x 2 days or Maintenance) to be placed in physician’s orders QMonday and whenever changes occur according to the SEM Scanning Trigger Map below. 

5. Night Shift Staff are to update hub white board on Team 1 and 2 who is requiring scanning during the day/evening time – referencing sticker in physician’s orders. 

Place Appropriate SEM Scanning Sticker in Physicians 
Orders/Provizio Data Record behind VS Sheet in patient chart. 
Obtain Consent as below: 

Verbal/Implied Consent: Attach “Consent Received” sticker to 
Scanner Data Record  

Written Consent: If patient and/or family requesting written 
consent - Obtain Provizio SEM Scanner Consent Form, Attach 
“Consent Received” sticker to Scanner Data Record 

Provide Patient Teaching Information; Document and Track 
Consent 

IF Delta is 0.6 or greater AND 
patient is INDEPENDENT Patient: 

refer to OT/PT for consult 

Non-Independent Patient: 
Continue scanning until 2 

Consecutive Days of Less than 0.6 

Perform SEM Scan to intact skin on BOTH 
HEELS AND SACRUM daily x 2 days 

SEM Delta is 
less than 

0.6= No risk 

SEM Delta is 
0.6 or above 

=At Risk 

If SEM Delta less than 0.6 
for 2 consecutive days: 

Initiate maintenance SEM 
Scan Mondays and 

Thursdays 

Reassess current care plan and 
review Clinical Interventions 

Document changed 
interventions on SEM Data 
Record & continue to scan 

DAILY  

Perform SEM Scan to intact skin on BOTH 
HEELS AND SACRUM daily x 2 days 

Perform SEM Scan to intact skin on BOTH 
HEELS AND SACRUM daily x 2 days 

SEM Delta is 
less than 

0.6= No risk 

SEM Delta is 
0.6 or above 

=At Risk 

SEM Delta is 
less than 

0.6= No risk 

SEM Delta is 
0.6 or above 

=At Risk 

If SEM Delta less than 0.6 
for 2 consecutive days: 

Initiate maintenance SEM 
Scan Mondays and 

Thursdays 

Reassess current care plan and 
review Clinical Interventions 

Document changed 
interventions on SEM Data 
Record & continue to scan 

DAILY  

If SEM Delta less than 0.6 
for 2 consecutive days: 

Initiate maintenance SEM 
Scan Mondays and 

Thursdays 

Place Appropriate SEM Scanning Sticker in Physicians 
Orders/Provizio Data Record behind VS Sheet in patient chart. 
Obtain Consent as below: 

Verbal/Implied Consent: Attach “Consent Received” sticker to 
Scanner Data Record  

Written Consent: If patient and/or family requesting written 
consent - Obtain Provizio SEM Scanner Consent Form, Attach 
“Consent Received” sticker to Scanner Data Record 

Provide Patient Teaching Information; Document and Track 
Consent 

Place Appropriate SEM Scanning Sticker in Physicians 
Orders/Provizio Data Record behind VS Sheet in patient chart. 
Obtain Consent as below: 

Verbal/Implied Consent: Attach “Consent Received” sticker to 
Scanner Data Record  

Written Consent: If patient and/or family requesting written 
consent - Obtain Provizio SEM Scanner Consent Form, Attach 
“Consent Received” sticker to Scanner Data Record 

Provide Patient Teaching Information; Document and Track 
Consent 

If patient is 
INDEPENDENT; 
do not continue 
to scan unless 
other trigger 

occurs 

Figure 2. 

www.covenanthealth.ca

INCLUSION CRITERIA EXCLUSION CRITERIA

• Minimum age 18
• New admission to unit 
• Braden Scale Total Score 18 

or less, or if clinical judgment 
indicates 

• Patient, family, or legal 
representative able to provide 
verbal implied consent (written 
optional) 

• Heels and sacrum accessible  
to scanning and skin is intact

• Physical act of performing 
inspections and measurements 
contraindicated due to patient 
condition (for example, safety 
risk or end of life)

Figure 1. 
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Muscle Pump Activator (MPA) Device:
A Case Study in Managing a Non-Healing Lower 

Leg Wound and Pain

Author: Angela Arsenault RN, BN, IIWCC-CAN, MN, NP

Aim

To treat a non-healing lower leg ulcer and 
manage pain using an MPA device

Procedure/Method

• An 81-year-old female admitted to a Long-
Term Care facility from a Rehabilitation
Centre presented June 13, 2022 with a
right leg below knee amputation (July
2021) and a left leg 20x14cm
circumferential ulcer.

• The wounds had been present for greater
than 3 years. Her pain was 10/10 using
a Visual Analog Scale (VAS). Multiple
treatment modalities were used with no
improvement.

• Comorbidities were hypothyroidism,
hypertension, atrial fibrillation, and obesity.
Medications were ASA, levothyroxine,
metropolol, and hydromorphone.

• The MPA device was chosen based on
Harris et al 2020.1 Consent for photos and
publication was obtained. It was initiated
September 2022 and placed over the left
fibular head.2

• Worn 7 days/week, 12 hours/day, the MPA
activates calf and foot muscle pumps
generating 60% of the blood flow of
continuous walking. This action augments
venous return, reduces edema, increases
microcirculation, and improves blood flow
to the wound and periwound area.

Findings/Results

•

•

Within the first day of treatment the resident
described improvement in pain from 10/10
to 2/10 VAS. Wound surface area decreased
by 1cm2 in the first week. Following 4 weeks
of therapy the MPA therapy was reevaluated
and the resident’s pain returned to 10/10
VAS when the therapy was off.

• It was decided to continue the MPA device to
manage pain. In August 2023 the wound
dimensions decreased by half and were no
longer circumferential, the wound tissue was
granulating, and the resident no longer
required hydromorphone with a VAS of
0/10..

References
1. Harris C, Ramage D, Boloorchi A, Vaughan L, Kuilder G, Rakas S. Using a muscle pump activator device 

to stimulate healing for non-healing lower leg wounds in long-term care residents. Int Wound J. 
2019 Feb;16(1):266-274. doi: 10.1111/iwj.13027. Epub 2018 Nov 20. PMID: 30460740; PMCID: 
PMC7379663. Online available: https://pubmed.ncbi.nlm.nih.gov/30460740/

2. Manufacturers Information for Use. Firstkind Ltd. Online available: geko User Information

3. Bull RH, Clements D, Collarte AJ, Harding KG. The impact of a new intervention for venous leg ulcers: 
A within-patient controlled trial. Int Wound J. 2023;1‐9. doi:10.1111/iwj.14107 MDPOCAN0703

Implications/Applications

• In 2023, Bull et al reported that the MPA 
device improved the rate of wound healing 
twofold over a four-week period in a 60 
patient RCT.

• In the same study, reduction in VAS pain 
score was greater for patients who received 
the MPA device when compared with 
patients who received Standard of Care 
(SOC) only.3

• The application of the MPA device can 
significantly improve wound healing 
outcomes and decrease/alleviate pain. The 
resident expressed that using the MPA 
device was a positive experience, and she 
was pleased to have her pain managed.

August 1, 2023January 28, 2023December 21, 2022June 13, 2022
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April 18, 2023

May 30, 2023

March 7, 2023

July 7, 2023

August 22, 2023

Patient 3

April 11, 2023

June 16, 2023

July 21, 2023

July 28, 2023

August 8, 2023

Patient 1

Investigating Reasons for Healing and Non-Healing Ulcers Using Multispectral
Near-Infrared Imaging: A Case Series

The case series included four patients with ulcers of varying etiologies, sizes, and durations. Multispectral NIRS analysis demonstrated significant differences in tissue oxygenation levels between healing and non-healing ulcers. The results revealed factors
such as impaired tissue perfusion and compromised oxygenation with non-healing ulcers. Additionally, NIRS data provided valuable insights into the effectiveness of ongoing treatment interventions by monitoring changes in tissue oxygenation over time.

Objective Methods 

Ulcers pose a significant challenge in healthcare, often leading to prolonged suffering, increased
healthcare costs, and reduced quality of life for patients. The ability to accurately assess tissue
oxygenation and identify factors influencing ulcer healing is crucial for implementing appropriate
treatment strategies. Mobile multispectral near-infrared spectroscopy (NIRS) has emerged as a
promising non-invasive tool for evaluating tissue oxygenation levels and investigating the reasons
behind healing and non-healing chronic ulcers. This case series aims to explore the utility of mobile
multispectral NIRS in understanding the factors contributing to the healing or non-healing status of
ulcers.

Introduction

RESULTS

Matthew Regulski*, DPM, FFPM RCPS (Glasg), ABMSP, FASPM and Karen Cross**, MD PHD FRCSC
*Medical Director of the Wound Care Institute of Ocean County, LLC and Partner of Ocean County Foot and Ankle Surgical Associates, Toms River, NJ, USA

**Adjunct Professor, Department of Surgery , Dalhousie University and Innovator in Residence, Nova Scotia Health Authority, NS, Canada 

A retrospective case series design was employed, involving patients with ulcers who underwent evaluation using
multispectral NIRS. A hand-held multispectral NIRS imaging device* that measures tissue oxygenation was used.
The device also measured temperature. Patient demographics, clinical characteristics, NIRS findings, wound
characteristics, and subsequent healing outcomes were collected and analyzed.

The findings from this case series highlight the potential of mobile multispectral NIRS in investigating the reasons
behind healing or non-healing chronic ulcers. By providing real-time and objective information on tissue
oxygenation, NIRS aids in identifying underlying factors that influence ulcer healing outcomes. This knowledge
enables clinicians to implement targeted interventions, such as optimizing perfusion and modulating oxygenation
levels, thereby promoting wound healing and improving patient outcomes. Furthermore, the portability and ease
of use of mobile NIRS devices allow for convenient monitoring of tissue oxygenation at various stages of ulcer care.

Discussion

Explore the utility of mobile multispectral NIRS in understanding the factors contributing to the
healing or non-healing status of ulcers.

Patient 1 – A 63 year-old man presented with a callus
on the tip of the 2nd toe caused by his diabetes,
hammer toe and a history of neuropathy, venous
insufficiency and PVD. A wound eventually formed. The
patient is receiving radiation and chemotherapy for
pre-existing lung cancer. The patient is a smoker. The
foot was revascularized on June 4th and July 20th.
Though the second toe continued to show adequate
oxygenation, the wound still persists. 

Patient 3 – A 64-year-old man with a wound caused by his diabetes.
The patient is a smoker. As a result of gangrene, he required a
transmetatarsal amputation (TMA). Post amputation he presented
with a diabetic foot ulcer, just above his TMA. Blood flow and his A1C
were good. His oxygenation levels fluctuated but were adequate
overall. The wound above the TMA site was slow to heal, even with
healing ultimately plateauing. 

Patient 2 – A mid-70s male with a history of diabetes, chronic kidney
disease, and small vessel disease presented with a gangrenous helix with
exposed bone. The patient was revascularized and subsequently
underwent a toe amputation. Post the toe amputation, a secondary mid-
foot amputation was necessary. Due to continued healing issues the
patient was admitted to the hospital for a proximal Chopart’s procedure.
The patient received a graft and began hyperbaric oxygen therapy,
supported by Vacuum-Assisted Closure (VAC) and total contact casting.
The patient then underwent an open Achilles tenotomy and subsequent
wound VAC. The patient just completed 40 hyperbaric oxygen treatments
and is on a healing trajectory. 

Patient 4 – A 62-year-old man with a history of smoking,
alcoholism, significant PVD and venous insufficiency presented
with a foot ulcer over his left lateral malleolus (March 28th, 2023).
The patient was revascularized on June 26th. Treatments
included use of an antimicrobial gel, hydroconductive dressing
with multilayered compression, and offloading. The wound
progressed well and is close to healing.

May 2, 2023

March 28, 2023

June 6, 2023

July 7, 2023

August 11, 2023

Patient 4

May 1, 2023

April 17, 2023

May 22, 2023

June 26, 2023

August 28, 2023

Patient 2

MIMOSA Pro. 
MIMOSA Diagnostics Inc. 
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Older Adults Aging in Place: The impact of remote monitoring and
education in the prevention of lower extremity wounds 

 Diabetes in Canada: Facts and Figures from a Public Health Perspective. Public Health Agency of Canada; 2011. 
 Diabetes in Canada: Backgrounder. Diabetes Canada; 2022. www.diabetes.ca 12
Patel J, Zamzam A, Syed M, et al. A Scoping Review of Foot Screening in Adults With Diabetes Mellitus Across Canada. Canadian Journal of Diabetes. 2022;46(5):435-440.e2. doi:10.1016/j.jcjd.2022.01.004
Embil JM, Albalawi Z, Bowering K, Trepman E. Foot Care. Canadian Journal of Diabetes. 2018;42:S222-S227. doi:10.1016/j.jcjd.2017.10.020
Phillips A. Avoiding amputation in people with diabetes. Nursing in Practice. Published online March 29, 2016. Accessed February 3, 2023. https://www.nursinginpractice.com/clinical/diabetes/avoiding-amputation-in-people-with-diabetes/
Phillips A, Mehl A. Diabetes mellitus and the increased risk of foot injuries. Journal of wound care. 2015;24:4-7. doi:10.12968/jowc.2015.24.Sup5b.4 
Botros M, Kuhnke J, Embil J, et al. Best practice recommendations for the prevention and management of diabetic foot ulcers. In: Foundations of Best Practice for Skin and Wound Management. Canadian Association of Wound Care (Wounds Canada); 2021:68 pp. www.woundscanada.ca/docman/ public/health-care-professional/bpr-workshop/895-wc-bpr-prevention-andmanagement-of-
diabetic-foot-ulcers-1573r1e-final/file.
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Objective

Methods 

Diabetic Foot Ulcers (DFU) are one of the most serious and common complications of diabetes accounting for
70% of all non-traumatic lower limb amputations in Canada (1,2) and are documented as one of the top five
most costly hospital admissions (3). Research shows that regularly scheduled interventions can prevent 80%
of all DFUs (4-6). Yet, Canada was reported to have the lowest rate of high-risk diabetic foot screening
among the UK, USA, New Zealand, Australia, and Germany (7). Through the Mobile Seniors' Wellness Network
(MSWN) a multidisciplinary team focused on a holistic assessment, education, and problem-solving with the
older adult to enhance their ability to remain in their home safely and with confidence. Approximately 50% of
the older adults in the MSWN project are living with diabetes, and many struggle with self-management due
to limited income, access to health services, and transportation. Foot care is a service that many older adults
cannot afford and have not experienced, thus the MSWN team was able to step-in and fill the gap. We
focused on the needs of older adults living rurally and within a 90-minute radius of Fredericton, NB, Canada. 

Background

RESULTS
366 older adults enrolled, 313 completed with a mean age 75.6
(95% Cl +/- 0.89). 6% were living with active DFUs 
53.8%  were high or urgent risk based on the InLow, with the
score after 3 visits significantly lower (Mdn = 1; moderate risk)
than the baseline (Mdn = 2; high risk), z = -2.09, p = .036 with
preliminary analysis.
Education provided by RNs fostered improved understanding of
how to protect the at-risk feet of older adults. 
It was found that overall depression, anxiety, and loneliness
scores improved with the team’s interventions. 
Older adults were provided with crucial social supports and
services to support ongoing aging in place.
Using the MIMOSA scanner provided RNs with data that
influenced therapy decisions and consultations with specialists.

Tracey Rickards,* Christina Roberts*, Surajudeen Shittu*, Tracey Smith*, Karen Cross**
*Faculty of Nursing, University of New Brunswick, NB, Canada , *Faculty of Medicine, Department of Surgery, Dalhousie University, NS, Canada

The MSWN is an intervention study that took place between November 2020
and December 2022 and engaged English-speaking people, 55 years of age
and older, in their homes, during the global pandemic. The foot care trained
registered nurse visited older adults on six occasions to provide foot care,
health assessments, education, and complete wellness referrals. During this
timeframe, the Registered Social Worker focused on addressing holistic needs
related to quality of life and connected the older adult with required home
support services. Validated tools were used to assess anxiety, depression,
diabetic knowledge, fall efficacy, frailty, loneliness, quality of life, and diabetic
foot ulcer wound classification. The mobile multispectral near-infrared
spectroscopy device (MIMOSA) paired with a smartphone was integrated into
foot care to provide tissue oximetry and temperature of the feet. This
additional quantitative data was valuable to the RN’s assessment, foot care
interventions, and consultations with specialist physicians.

This program was funded by
the Healthy Seniors Pilot Project

“It was nice to have someone check in on you. Not just
the foot care – it's a social thing. It was nice to have
access to information if we needed it. I felt wanted –

like old people finally matter. We sometimes feel like
we are part of the scrap pile.”

Implementing a widespread diabetic foot screening strategy in Canada such as RNs being deployed to the homes
of older adults as outlined in the MSWN project has the potential to save healthcare resources while preventing DFUs
and other limb- and life-threatening foot ulcers.

Conclusion

Outreach foot care in the community can be used as a tool for engagement with older adults, 
enabling healthcare professionals to gain entry to older adults’ home to facilitate care and support in aging.

June 23, 2022

January 12, 2023
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 HELP WITH 'THE LITTLE THINGS' GOES A LONG WAY

Tracey Rickards*, Joshua Allen*, Monnah Green*, Christina Roberts*, Tracey Smith*, Surajudeen Shittu*, Lynsey Wilson Norrad*,  Karen Cross**
*Faculty of Nursing, University of New Brunswick, NB, Canada , **Faculty of Medicine, Department of Surgery, Dalhousie University, NS, Canada

This program was funded by
the Healthy Seniors Pilot Project

Results 

Focus on quality of life with older adults receiving mobile footcare and social
support services at home

2nd oldest population with 21.9% aged over 65 (1-3)
With a prediction of 31% by 2038 (4)

3rd highest percentage of rural-dwelling citizens. (2,3)
1 in 9 older adults living below the poverty line (5)
2nd highest household food insecurity  (6). 
30% increased use in local food banks in the past year (6)

In New Brunswick, Canada: 

The Mobile Seniors’ Wellness Network (MSWN) is a person-centered, multi-
disciplinary mobile health and social support service aimed to address social
isolation, frailty, and vulnerability while supporting aging in place for older adults
living in New Brunswick. We used footcare as a tool for engagement with older adults.
Rural living compounds stressors for older adults such as home maintenance,
transportation, food insecurity, financial constraints, lack of social support, and
decreased access to healthcare services. 

This intervention study enrolled older adults aged 55 years plus living
in rural communities within a 90-minute drive of the province's
capital city during the COVID-19 pandemic. 
The foot care trained Registered Nurse (FCRN) visited older adults six
times with an interval of four-six weeks while Registered Social
Workers (RSWs) visited at baseline, three-months, and six-months
post-enrollment, and as needed. The FCRN and RSW assessed the
older adults’ health status and collected data using validated tools
including the InLow 60-Second Diabetic Foot Screen (InLow), World
Health Organization- Quality of Life Survey (WHO-QOL), MIMOSA Foot
Scanner, Brief Patient Health Questionnaire (Brief PHQ), Geriatric
Anxiety Inventory (GAI-20), The Falls Efficacy Scale, deJong Gierveld
Loneliness Scale, Pictorial Fit-Frail Scale, and The Diabetes
Knowledge Questionnaire. Referrals were made to services within the
older adults' community through the collaboration of the FCRN and
RSW.

366 older adults enrolled, 313 completed with a mean age 75.6 (95% Cl
+/- 0.89)
Depression scores after 3-months (M = 4.49, SD = 5.44) are
significantly better than at baseline (M = 5.31, SD = 5.50), p = .01. The
positive effect at 3-months was sustained at 6-months with no
significant change.
The mean anxiety score decreased significantly from 5.15 (SD = 6.17)
before the intervention to 4 (SD = 5.24) after the intervention of 3-
months, t(332) = 5.92, p < 0.001.
The mean loneliness score decreased from baseline at 1.95 (SD = 1.738)
to 1.87 (SD= 1.659) after 3-months of the intervention but was not
statistically significant.

“The social worker was very helpful and made
me feel like I wasn’t going to be left behind or

that I wasn’t falling through the cracks.” 

With the mobile interdisciplinary team collaboration,
older adults had positive outcomes when connected
to services and programs supporting aging in place.
New connections included services and programs to
assist older adults to age in place including home
repair grants, food baskets, transportation, home
assistive devices, community support, and social
engagements. All of which enhanced their confidence
to age in place. In the current healthcare crisis,
deploying an MSWN model provides quality in-home
supports to older adults and is cost-effective.
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Aim

Through successful partnership, PharmaCare and the TCC working group have made the first step towards a program
to treat and manage DF conditions through effective treatment of the wound, followed by an appropriate offloading
device. Local, regional and provincial/ territorial processes need to designate human, material and financial resources
to support the program.

A 56-year-old presents to clinic with a DFU. They begin TCC. Once the
DFU is closed, the patient visits an orthotics provider for an offloading
device and footwear.

MAKING ORTHOTIC OFFLOADING DEVICES ACCESSIBLE
for people with diabetic foot conditions

A collaboration between BC PharmaCare and health authority professionals
Lori Haggstrom (Ministry of Health) | Shannon Handfield RN BSN WOCC (C) | Rosemary Hill, BSN CWOCN WOCC (C)

June 2022: PharmaCare partners with the provincial total contact
cast (TCC) working group (nurses specialized in wound ostomy
continence, occupational therapists, a physiotherapist and an
orthopedic surgeon) to provide full-service treatment and post-
treatment maintenance care for people with a DFU or DF
conditions.

Decision made to develop the program in steps.

Canadian Agency for Drugs and Technology in Health (CADTH) review
Health technology assessment (HTA)

Offloading devices are effective
Patients face financial barriers to obtain a device

2019: B.C. requests two studies on the use of DFU offloading devices:

The studies highlight that:

January 2023: Step 1 of the program launches.
PharmaCare covers offloading devices for patients
who have a DFU successfully closed with TCC. 

Patients must be referred to a PharmaCare-enrolled
orthotist by the health authority outpatient/
community clinic that is providing the wound care
treatment. The orthotist applies for coverage of the
offloading device.

The referral form, a list of currently approved clinics
and orthotists, plus information for patients is
available on the PharmaCare website.

Early 2024 (projected): Evaluation of step 1 of the
program.

Method

Case study

Conclusion

March 22 April 3 April 11

May 29 June June

“Offloading is of paramount importance. Inappropriate pressure must be

modified or removed.” — Wounds Canada, 2021

To develop a Ministry of Health/health authority program that ensures access to offloading devices for people recovering from a
diabetic foot ulcer (DFU) or other diabetic foot (DF) conditions. 

Results

Botros M, Kuhnke J, Embil J, Goettl K, Morin C, Parsons L, et al. Best practice recommendations for the prevention and management of
diabetic foot ulcers. In Foundations of Best Practice for Skin and Wound Management. A supplement of Wound Care Canada; 2017. 68
pp. Retrieved from: www.woundscanada.ca/docman/ public/health-care-professional/bpr-workshop/895-wc-bpr-prevention-and-
management-of-diabetic-foot-ulcers-1573r1e-final/file
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Effect of a Lipidocolloid Dressing on Extracellular Matrix Synthesis 0030

Urgotul®, a lipido-colloid dressing, showed a stimulating effect 
on fibroblast proliferation. During wound healing, the function 
of fibroblasts is to reconstitute the extracellular matrix network 
consisting of collagens, elastin, glycosaminoglycans (GAGs), 
fibronectin, etc. The aim of this study was to investigate the effect 
of Urgotul® on the extracellular matrix synthesis.

Fig. 1 - Effects of Urgotul on the production/release of 
soluble (pro)collagen I and fibronectin; ELISA essays

Fig. 3 - Immunolabelling of cell layers after treatments; 
for each marker, first row shows total layers 
(extracellular matrix & incellular proteins; protocol 1, cell 
permeabilisation); second row represents the label of the 
extracellular proteins only ( no permeabilisation, protocol 2)

Fig. 2 - Effects of Urgotul on the neosynthesis of total GAGs 
(glucosamine incorporation in the GAGs fraction) and 
sulfated GAGs (sulfate incorporation in the GAGs)

* not statistically significant because of a rather high level of fluctuation 
and a strong stimulation observed with the reference compound (TGFβ)

In all these experiments, Urgotul® did not significantly modify the 
overall viability of the confluent fibroblast cultures (MTT assays, 
not shown). Neosynthesis of some components of dermal matrix 
were stimulated or modified.

Urgotul® stimulated the production/release of soluble (pro)
collagen I significantly.(Fig. 1)

Urgotul® moderately stimulated the neosynthesis of glycosami-
noglycans by fibroblasts since it stimulated both glucosamine 
and sulfate incorporation into GAGs from total (soluble + layer) 
cultures. (Fig. 2)

In contrast, the concentration of soluble fibronectin was shown 
reduced after Urgotul® application. (Fig. 1)

These differences suggested a possible modification of the 
extracellular matrix produced by the cells after Urgotul® 
treatment. Fig. 3 shows immunolabelling of selected markers in 
cell layers. Acccording to the protocol with cells permeabilisation, 
no clear effect of Urgotul® could be observed.

According to the other protocol, Urgotul® seemed to increase the 
density and the organization of collagen fibres, especially collagen 
III. In addition, Urgotul® could increase the amount and labelling of 
fibronectin molecules associated to extracellular matrix. This last 
result could be in relation with the decrease in soluble fibronectin 
molecules observed previously. These visual results should be 
confirmed and precised in further studies.

Urgotul®, a contact layer used in acute and chronic wounds, 
stimulates fibroblast proliferation and has an influence on dermal 
matrix synthesis; both activities are potentially crucial for an 
optimal promotion of wound repair.

Normal Human Dermal Fibroblast (NHDF) were cultivated at 37°C 
in DMEM supplemented with 10% fetal calf serum to confluency.  
A piece of dressing or a reference compound (positive control) 
were applied onto the cell layers for 72 hours.  Neosynthesis of 
total GAGs was measured by [3H]-glucosamine incorporation in 
GAG fraction and sulphated GAGs by 35S-sulfate incorporation; 
collagen and fibronectin were quantified using specific ELISA 
assays; matrix organization was visualized by immunofluorescence 
according to two protocols, one with permeabilisation of cells 
before labeling (for the detection at the same time of the proteins 
in cells and of those already secreted and associated for forming 
the extracellular matrix) and the other without permeabilisation 
focused on only the extracellular proteins.

INTRODUCTION

RESULTS
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CONCLUSION

MATERIALS AND METHODS:

Effect of a Lipidocolloid Dressing on Extracellular Matrix Synthesis
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A LARGE REAL-LIFE STUDY ON THE USE OF A NOVEL GENTLE SILVER ANTIMICROBIAL BARRIER 
DRESSING, TLC-AG* IN THE MANAGEMENT OF WOUNDS DURING THE COVID-19 PANDEMIC

This study aimed to evaluate the clinical outcomes of wounds at risk of infection or presenting with clinical signs of local infection in an unselected cohort of patients, when treated 
with…treated with two antimicrobial contact layers impregnated with silver, TLC Ag* (Technology LipidoColloid-Ag healing matrix), under real-life conditions during the COVID-19 
pandemic.

The Technology LipidoColloid (TLC) matrix consists of a proven gentle atraumatic non silicone adhesive that incorporates within it the gel forming agent carboxymethyl cellulose.  This 
matrix is coated on to a perforated polymer membrane to allow exudate to freely pass through. The matrix is also incorporated with a powerful yet gentle ionic silver antimicrobial 
barrier agent that is designed to prevent infection and the construct is then called the TLC-Ag* matrix.  In contact with wound exudate, the carboxymethyl cellulose component in 
TLC or TLC-Ag forms a gentle, nonadherent gel layer that is ideal for placement on sensitive wounds.  The matrix can also be applied to an absorbent foam, and then provided with an 
atraumatic/gentle border to form the bordered version of the TLC Ag bordered products. 

Both the TLC technology and the silver containing TLC Ag technology have been studied via randomized controlled trials (RCTs). Due to its very gentle nature, the TLC technology 
has also been studied, demonstrating excellent results, on the pediatric population which is deemed a population particularly sensitive to pain for obvious reasons.  Remarkably, it is 
one of the very few dressing technologies which have been studied on a large cohort of pediatric patients with epidermolysis bullosa, a condition that is associated with much pain 
and misery.  RCTs on the technology that have been done, consisted of well structured inclusion and exclusion criteria that may exclude some patients who present with wounds at 
the clinics and are still good candidates for the novel dressings. This study reported is a somewhat different in that it is a large observational study with an “all comers” approach, an 
approach that is true to real life, in the sense physicians will use the product as they deem it fit for any patient they treat.  

The objective of this study was to check if clinical effectiveness, a hallmark of observational studies, could be established on a large population of patients treated with all the variables, 
such as serious advanced age, comorbidities, the use of immunosuppressive drugs, etc. that are screened out of tightly controlled randomized controlled trials that are more designed 
show clinical efficacy than clinical effectiveness. 

These results are consistent with previous clinical evidence on TLC-Ag dressings. They support the good efficacy, good
tolerability and usefulness of these antimicrobial dressings in the management of patients with wounds at risk or with clinical signs of local infection, in association with appropriate 
standard of care.

1. Bernard FX et al. Stimulation of the proliferation of human dermal fibroblasts in vitro by a lipidocolloïd dressing. Journal of Wound Care, May 2005; 14 (5): 215-220

2. Meaume S et al. The importance of pain reduction through dressing selection in routine wound management: the MAPP study.  J Wound Care. 2004;13(10):409-13

3. Lazareth I., Meaume S., Sigal-Grinberg M-L, et al. The Role of a Silver Releasing Lipido-colloid Contact Layer in Venous Leg Ulcers Presenting Inflammatory Signs Suggesting Heavy Bacterial Colonization: Results of a Randomized Controlled Study. WOUNDS 2008;20(6):158–166. 

4. Benbow M, Iosson, G. A clinical evaluation of UrgoTul to treat acute and chronic wounds. Br J Nurs. 2004;13:2,105-9. 

5. Bisson JF, Hidalgo-Lucas S, Bouschbacher M, Thomassin L. Effects of TLC-Ag dressings on skin inflammation. Journal of Dermatology 2013; 40: 1–8

6. Lazareth I, Meaume S, Sigal-Grinberg ML, Combernale P, Le Guyadec T, Zagnoli A, et al. Efficacy of a silver lipidocolloid dressing on heavily colonised wounds: a republished RCT. Journal of Wound Care 2012,21:96-102.

A large (728 patients), prospective, multicentered, observational study with two TLC-Ag dressings (TLC-Ag, and TLC-Ag bordered) was conducted between May 2020 and May 2021. 
After recording the description of the treated patients and wounds, the main objectives were to assess the wound healing outcomes, the changes in wound infection status over a 
maximum period of four weeks of treatment.  Also, the overall clinical assessment of performance, local tolerance and acceptability of dressings were studied.  All patients received 
adequate standard of care, judged appropriate by the investigating physicians, considering their expertise in this field of wound care. Reduction of antibiotic usage over time was 
monitored.  

A total of 728 patients with wounds of various etiologies and wound infection status were treated with the evaluated dressings in 39 centers for a mean duration of 26±19 days, 
with an intermediate visit conducted in 712 (97.8%) patients after a mean period of 12±9 days. At the initial visit, it was established that the majority of patients (60.4%) had a wound 
infection, based on direct indicators and/or clinical signs, while the remaining cohort presented first one or some (not all) clinical signs of a local wound infection (25.1%) or were at risk 
of wound infection based on clinical judgment (13.2%) (unclear status in 1.2%). Throughout the study period, all the parameters of wound infection continuously decreased, resulting at 
the final visit in a reduction by 78.9% of the prevalence of local wound infections and by 72.0% of the clinical signs of wound infection, the most rapidly diminished clinical sign being 
wound deterioration. Table 1 and Figure 1 shows the change in wound infection, direct indicators and clinical signs of wound infection over the treatment period.  
 
Concurrently, in terms of the healing process, 92.1% of the wounds healed or improved, 3.2% remained unchanged and 1.7% worsened (data missing for 3.0%), and an improvement 
of the periwound skin was reported in 65.7% of the patients (Figure 2). Overall, the two dressings were ‘very well accepted’ by the majority of patients, with no uncomfortable feeling 
at wearing and no pain at dressing removal.  The TLC Ag technology was assessed by the physicians as ‘very useful’ in the majority of the cases with a ‘very good’ efficacy in terms 
of antimicrobial activity and promotion of the wound healing process. Similar results were reported regardless of the wound type treated or of the TLC-Ag dressing evaluated.  Final 
results of these patient and clinician inputs are shown in Figure 3. Success of the dressing seen under the challenging times of COVID 19 when many patients had to change dressings 
at home shows that this TLC Ag technology is patient friendly enough for them to learn how to use the product, and to use it successfully at home without visiting a clinic. 
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Healing rate and time to closure of VLUs: a real-world 
evaluation of a Muscle Pump Activator (MPA) device 

as an adjunct to compression therapy
Authors: Holly Murray BNSc RN WOCN NSWOC WOCC(C), Rochelle Duong RN, BScN, IIWCC, MHA

Aim

A service evaluation of a muscle pump activator (MPA) as an 
adjunct to compression therapy.

Procedure/Method

₀ 

Fifteen (15) patients with venous leg ulcers (VLU) were 
prescribed MPA, using the geko™ device (W-2) for 6 
hours per day, 6 days per week.1

₀ 

Wounds were selected for size, with an inclusion 
criterion of maximum 12cm.2

Wound progress was compared with 15 retrospective 

control patients, matched for ulcer size and age.2

Findings/Results

₀ The retrospective group had a healing rate of 
0.31mm/week (95% CI 29-37 mm/week), whereas 
the prospective compression + gekoTM group had a 
healing rate of 0.56 (95% CI 50-62 mm/week). p=0.004 
(Student t-test).

₀ All wounds in both groups healed completely during the 
course of the trial.

₀ Mean time to closure for the retrospective group was 77 
days (95%CI 66-88 days), whereas the MPA group had 
a mean time to closure of 40 days (95% CI  37-43 days) 
p=0.005 (Student’s t-test).

₀ The Kaplan Mier plot shows that the trajectory of the 
gekoTM device group diverges from the compression-only 
group within 23 days, with all patients in the gekoTM  
device group exhibiting complete healing by day 64, as 
opposed to day 195 for the compression-only group. 
The difference between the two lots is very highly 
significant (Log-rank test p=0.0001).

Implications/Applications

₀ A regimen including MPA as an intervention for the 
acceleration of wound healing resulted in significantly 
faster wound margin advance, and significantly less time 
to heal, than retrospective matched controls.3

₀ In 2023 an RCT of 60 patients by Bull et al it was 
reported that the MPA device  (the geko™ device, W-3 
the latest iteration of the geko™ devices for wound 
care) improved the rate of wound healing twofold when 
used for 12 hours/day over a four-week period both in 
terms of wound margin advance and percentage area 
reduction.4 

References
1. Manufacturers Information for Use. Firstkind Ltd. Online available: 

geko User Information
2. 
3. 

4. 

Mississauga Halton LHIN local data 2019
Bull RH, Staines KL, Collarte AJ, Bain DC, Ivins NM, Harding KG. 
Measuring progress to healing: A challenge and an opportunity. IWJ 
2021;1-7
Bull RH, Clements D, Collarte AJ, Harding KG. The impact of a new 
intervention for venous leg ulcers: A within-patient controlled trial Int 
Wound J. 2023;109. doi:10.1111/iwj.14107
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Graph 1: Rate of Wound Margin Advance

Graph 2: Time to Wound Closure

Compression + MPA (n=15)

Compression + MPA (n=15)

Compression only (n=15)

Compression only (n=15)
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Efficiency of New Smart Instillation Technology with Negative Pressure Wound Therapy in Managing Complex  
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NOTE: Specific indications, contraindications, warnings, precautions and safety information exist for these products and therapies. Please consult a clinician 
and product instructions for use prior to application. Rx only.

Aim
• We report our initial experience with a new smart 

technology integrated into a negative pressure 
wound therapy (NPWT) device with topical 
solution instillation1 in managing complex wounds 
containing large areas of devitalized tissue and/or  
yellow fibrinous slough.

Procedure/Methods
• NPWT with instillation and dwell time (NPWTi-d) 

of saline was applied via a reticulated open-cell  
foam dressing with through holes (ROCF-CC)2  
in four large complex wounds.

• Antibiotics were administered as appropriate.

• Surgical debridement was performed prior to 
NPWTi-d initiation and at dressing changes as 
needed in one wound; the other three wounds were 
not surgically debrided.

• The smart instillation software was employed to 
automatically determine solution volume according 
to wound size.

• Default settings were used to instill saline into the 
wound bed with a 10-mintue dwell time, followed 
by 2 hours of negative pressure.

• Dressings were changed three times per week.

• Therapy was switched to conventional NPWT when 
the wound bed was covered with clean granulation 
tissue.

Implications/Applications
• In this case series, new smart technology  

simplified usability by automatically estimating 
and distributing the appropriate level of instilled  
solution volume and adjusting the volume as the  
wound size decreased.

• The smart instillation feature was easy to use and 
distributed adequate volumes of topical solution  
to facilitate regular cleansing and hydromechanical 
removal of devitalized tissue through the ROCF-CC 
dressing.

Findings/Results
• Smart technology automated several therapy 

initiation steps that were previously more time-
consuming and complicated.

• The automation reduced guesswork and led to  
faster and easier NPWTi-d setup.

Findings/Results (Cont’d)
• No saline leaks occurred during therapy.

• The duration of NPWTi-d ranged from 10 to 39  
days.

• All wounds previously covered with devitalized 
tissue were converted to clean granulating wounds  
during therapy (Figures 1-4).

References
1. Kim PJ, Attinger CE, Constantine T, et al. Negative  

pressure wound therapy with instillation:  
International consensus guidelines update. Int  
Wound J. 2020;17(1):174-186.

2. Tèot L, Boissiere F, Fluieraru S. Novel foam dressing  
using negative pressure wound therapy with 
instillation to remove thick exudate. Int Wound J. 
2017;14(5):842-848.

Figure 1A. Pressure injury  
with presence of devitalized 
muscle after conservative  
sharp debridement

Case 1. A 62-year-old male presented with a pressure injury on his right  
posterior thigh. The wound was debrided, and NPWTi-d was initiated. After 39  
days of NPWTi-d, the wound was clean and considerably smaller. Therapy was  
switched to NPWT and  the patient was discharged to community care.

Cases

Case 4. A 90-year-old female presented with midline dehiscence from a bowel 
resection and ileostomy. Antibiotics were initiated. NPWTi-d was utilized for 
10 days, then switched to traditional NPWT. The patient passed away due to  
causes unrelated to wound care.

Case 2. A 23-year-old male presented with a deep infected soft tissue wound  
from an injection site. Antibiotics were initiated. NPWTi-d was utilized for 22 
days, until the wound was covered with healthy granulation tissue. Therapy was  
switched to traditional NPWT for one week, then a split-thickness skin graft was 
applied. NPWT was used as a bolster over the skin graft, and graft take was 100%.

Case 3. A 73-year-old female presented with a hematoma on her right 
shin after a fall. The eschar was lifted off and the wound bed was irrigated.   
NPWTi-d was utilized for 10 days. The patient was discharged to community care.

Figure 1C. After 6 days of 
NPWTi-d, devitalized tissue  
was softened and easier to 
debride

Figure 1D.  After 14 days, the 
wound bed was mostly clean 
and granulating

Figure 1E. After 27 days, 
the wound bed was well  
granulated; therapy was 
switched to NPWT on day 39

Figure 1F. NPWT was 
discontinued after 30 days  
and an antibacterial foam 
dressing was used until  
surgical flap closure

Figure 4A. Wound covered 
with devitalized tissue at 
presentation

Figure 4B. NPWTi-d dressing 
application

Figure 4C. After 10 days 
of NPWTi-d and 4 days of  
NPWT

Figure 2A. At 
presentation

Figure 2B. Foam 
dressing removal after 
4 days of NPWTi-d 
(second dressing 
change)

Figure 2C. After 8  
days of NPWTi-d

Figure 2D. After 15 
days of NPWTi-d, 
wound depth was  
filled in

Figure 3A. Wound covered  
with eschar at presentation

Figure 3C. After eschar  
removal and irrigation,  
NPWTi-d was initiated

Figure 3D. After 2 days of 
NPWTi-d

Figure 3E. After 6 days of 
NPWTi-d

Figure 3F. After 10 days of 
NPWTi-d

Figure 3B. Lifting off eschar 
prior to initiating NPWTi-d

Figure 1B. NPWTi-d applied 
with ROCF-CC dressing, 
bridged to the lateral thigh  
for offloading
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