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Abstract

Approach

Pressure injuries are a serious quality-of-life and clinical
challenge. They can be debilitating and life-threatening to
patients, and they can increase length of stay and hospital
costs.1, 2 However, pressure injuries are potentially under-reported
in Canadian hospital administrative data. These injuries are
most likely to be documented by nurses, but they are captured
in hospital administrative data as a significant diagnosis only
when documented by a physician and when they meet the
criteria for significance. CIHI investigated ways to improve
pressure injury data to reflect their prevalence more accurately.

In collaboration with external stakeholders such as the National Coding Advisory Committee
(NCAC), which includes representatives from all provinces and territories, CIHI investigated
opportunities to improve pressure injury data to ensure that it is more accurately and completely
collected. This included

Introduction

•

A multi-year review of pressure injury volumes; and

•

A discussion with stakeholders to better understand

–
–
–
–

Physician documentation is used for code assignment and
determination of significance. The criteria for significance
include “the condition requires treatment beyond maintenance
of the pre-existing condition; increases the length of stay
(LOS) by at least 24 hours; and/or significantly affects the
treatment received.”3

For more information
classifications@cihi.ca
21265-0922
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Opportunities to expand data collection at the time of coding; and
The impact of data collection on hospital indicator reporting (e.g., frailty, hospital harm).

DAD and NACRS directive statement
N Assign a code category L89 Decubitus [pressure] ulcer and pressure area whenever a diagnosis
D
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.

Figure 2 Example of pressure injury documented by wound care specialist

For an ICD-10-CA code to be assigned, the diagnosis must be
documented by a physician and it must be mandatory to code
or meet the criteria for significance outlined in the Canadian
i
Coding Standards for Version 2022 ICD-10-CA and CCI.
The fact that the diagnosis must be documented by a physician
presents a challenge, as information about pressure injuries is
most likely to be documented by a nurse, such as a wound care
specialist, or by another regulated allied health professional
(e.g., physiotherapist). Due to the potential under-reporting,
CIHI investigated ways to improve pressure injury data.

i.

Best practices for data collection, including clinical documentation;

Figure 1 Pressure Ulcers coding standard directive statement

Pressure injuries are a serious quality-of-life and clinical
challenge. They can be debilitating and life-threatening to
patients, and they can increase length of stay and hospital
costs.1, 2 Pressure injuries are preventable, and they pose
a risk to vulnerable populations (e.g., seniors, patients who
have mobility issues).
Canadian hospital administrative data is used for decisionmaking, health care planning, funding allocation, performance
and outcome measurement, and so forth. However, pressure
injuries are potentially under-reported in Canadian acute
care hospital data submitted to CIHI’s Discharge Abstract
Database (DAD) and National Ambulatory Care Reporting
System (NACRS).

Pan-Canadian data collection practices;

D Example: The patient is admitted to hospital with penumonia. On day 15 of the patient’s stay,
they are seen in consultation by a wound care specialist who documents that the
patient has a stage III coccygeal decubitus ulcer. Treatment involves cleaning
and dressing the ulcer three times a day.
Prefix

N

Code

DAD

Code title

J18.9

(M)

Pneumonia, unspecified

L89.2

(2)

Stage III decubitus [pressure] ulcer

Rationale: Pressure ulcers must be coded whenever documented. It is acceptable
to use regulated allied health professional documentation to fulfill this
mandatory coding requirement. Prefix N is applied, mandatory, to identify
that this diagnosis was noted only by a regulated allied health professional.
The patient was seen in consultation by a wound care specialist, and the
pressure ulcer meets the criteria for significance. The condition arose
post-admission; therefore, diagnosis type (2) is applied.

Results
Based on this investigation, opportunities
to improve data collection for pressure
injuries were identified.
One observation was that the presence
of a pressure injury and its specific stage
are more likely to be documented by a
nurse or a wound care specialist than by
a physician. In some cases, there was no
physician documentation about the pressure
injury during that episode of care.
This presented an opportunity to expand
data collection of the ICD-10-CA code
L89.– Decubitus [pressure] ulcer and
pressure area by allowing coders to use
documentation by regulated allied health
professionals to better capture pressure
injury data.
The minimum requirements to ensure
national comparability of the data submitted
to CIHI’s DAD and NACRS databases
are specified in the Canadian Coding
Standards. Therefore, to support the
expanded coding of pressure ulcers when
documented by regulated allied health
professionals, a new coding standard was
developed in collaboration with stakeholders
and tested by hospital coders as facilitated
through the NCAC. The new
coding standard directs coders that
it is mandatory to assign the ICD-10-CA
code from category L89 Decubitus
[pressure] ulcer and pressure area for any
pressure injury, whenever documented by
a physician and/or a regulated allied health
professional (see Figure 1). The coding
standard also directs coders to apply
the diagnosis prefix Nii in addition to the
ICD-10-CA code when the pressure injury
is documented only by a regulated allied
health professional. The use of this prefix
will allow CIHI to identify the impact of the
new coding standard on pressure injury
data collection. See Figure 2 for an example
that demonstrates application of the new
coding standard.

Note
L89.2 Stage III decubitus [pressure] ulcer is assigned and prefix N is applied.

ii.

cihi.ca

A diagnosis prefix is a 1-character data element that is applied to an ICD-10-CA code recorded on a DAD or NACRS abstract. It provides additional
information related to the ICD-10-CA code to which it is applied. Prefix N is applied when a pressure injury that is classified to an ICD-10-CA code
from category L89 Decubitus [pressure] ulcer and pressure area is documented only by a regulated allied health professional (non-physician).

The new Pressure Ulcers coding standard came into effect on April 1, 2022.
The coding standard’s direction is mandatory in all provinces and
territories that submit data to CIHI’s DAD and NACRS databases.
Documentation by regulated allied health professionals may be
used to assign L89.– Decubitus [pressure] ulcer and pressure area.

Of encounters submitted as of August 1, 2022, where pressure
ulcers were identified (N = 5,017), 9.6% (n = 93) of ambulatory care
encounters and 15.3% (n = 618) of inpatient encounters had prefix N
applied. This demonstrates that there are encounters where the only
documentation of L89.– is by a regulated allied health professional.

Further analysis is necessary to determine the effect of the
new Pressure Ulcers coding standard on pressure injury data
collection. This is provisional data, and not all jurisdictions
have submitted all their 2022–2023 first quarter data.

Figure 3 Pressure injuries documented by physicians and regulated allied health professionals

Physician documented
100%

9.6%
(n = 93)

90%

Limitations

Regulated allied health professional documented

Code assignment is based on clinical documentation. Variations in
documentation practices by physicians and allied health professionals
at the facility, regional and provincial/territorial levels may impact the
application of this coding standard and ultimately the data available
for reporting purposes.

15.3%
(n = 618)

80%
70%
60%
50%

Conclusion

40%
30%
20%
10%

90.4%
(n = 879)

0%
Ambulatory care
(NACRS)

Better data can support improved pressure injury reporting across
Canada. This initiative offers a path to further assess the capture
of pan-Canadian pressure ulcer data as well as to identify future
opportunities to use documentation by regulated allied health
professionals to inform code assignment.

84.7%
(n = 3,427)

Inpatient
(DAD)

This data can also contribute to decision-making processes
by signalling where actions or improvements may be required
to support quality patient care in Canada.

Note
2022–2023 provisional data submitted as of August 1, 2022.
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Muscle Pump Activator Device:
A Case Study in Chronic Leg Lymphedema and Papillomas
Authors: Reeves, J., LPN, Gosse, M., RN, IIWCC (C), Sinclair, H., OT, IIWCC, Swindell, J., RN, Gates, T., LPN
Aim
To evaluate the geko™ wound therapy device to reduce
chronic lymphedema and papillomas prior to initiating
compression therapy.

Procedure/Method

•
•
•
•

A 60-year-old lady resided in a Long-Term Care (LTC)
setting since 2017.1 She was confined to bed for 4
years, developed papillomas over the lateral aspect
of the right thigh with recurring infections secondary
to chronic lymphedema.2
Previous treatment modalities included best
practices and evidence-based therapies. In 2021,
the geko™ wound therapy device was implemented
as an adjunctive therapy. Consent for photos and
reproduction for publication was obtained from
the resident.
The geko™ wound therapy device was placed
over the right fibular head as directed in the
Manufacturers Instructions for Use to stimulate the
common peroneal nerve which activates the calf and
foot muscle pumps.
This action improves venous return, reduces edema,
increases microcirculation, blood flow velocity and
pulsatility.3

October 13

October 19

to initiating the geko™ wound therapy
• Prior
device average daily urinary output was 800-

•
•
•

1000cc’s per day.
During four weeks of geko™ wound therapy
treatment the urinary output was 4-5L/day with a
weight loss of 60lbs.
There was no impact on the patients’ serum
potassium (pre geko™ -3.6mmol/L, post geko™
-4.8mmol/L).
The resident tolerated the fluid shift well, the
papillomas reduced in size and scaled off with light
friction during cleaning.

Findings/Results

to initiating the geko™ device, she was unable to
• Prior
tolerate high compression therapy due to pain.
the reduction of edema, she was fitted with
• Following
tubular elastic compression. Her caregivers reported

•

that she experienced an improved quality of life and
was able to sit in a chair for 2-hour intervals.
Psychologically, the resident indicated that she “feels
great,” and was pleased to become more engaged in
her care by moving independently in bed.

October 28

Implications/Applications

outcome and potential application of the geko™
• The
wound therapy device used as an adjunctive therapy

•

can significantly reduce edema, and decrease pain to
comfortably initiate compression therapy that wasn’t
previously tolerated.3
The staff expressed that the geko™ wound therapy
device was easy to use, they were happy with the
results. This was a positive experience for both the
caregivers and the resident.

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. Harris C, Rabley-Koch C, Ramage D and Cattryse R. Debilitating
chronic veno-lymphoedema: using a muscle pump activator
medical device to heal wounds and improve skin integrity.
Case Study Online available: https://www.gekodevices.
com/wp-content/ uploads/2019/06/Debilitating-chronicvenolymphoedema- using-a-muscle-pump-activatormedicaldevice- to-heal-wounds-and-improve-skin-integrity.pdf
3. Manufacturers Information for Use. Firstkind Ltd. Online available:
https://www.gekodevices.com/userinformation/ ifus/w3-english/
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Clinical Outcomes Using New Hybrid Drape with Negative Pressure Wound Therapy for Various Wound Types in Difficult Anatomical Locations:
Case Study
Rosemary Hill, BSN, CWOCN, WOCC (C)
Lions Gate Hospital, North Vancouver, BC, Canada
Clinical Problem
• Negative pressure wound therapy (NPWT) is
traditionally applied using an adhesive acrylic drape,
which can present challenges for patients and clinicians.

Results

Results (Cont’d)

Case 1. A 71-year-old female with deep abdominal wound with ostomy.

Case 2. A 78-year-old female with skin graft after surgical excision of
squamous cell carcinoma.

Case Age Sex

• Removal of the standard drape can harm surrounding
tissue and cause pain and discomfort for patients.1,2
• Additionally, applying the drape can be cumbersome,
and it cannot be re-positioned after placement.

Past Management
• Since the introduction of NPWT, a standard acrylic adhesive
drape, included in all dressing kits, has been applied over
the foam dressing for all wounds managed with NPWT at our
hospital.

Current Clinical Approach

A. Presentation post total abdominal
colectomy, lysis of adhesions and
end ileostomy.

B. Hybrid drape applied over NPWT
foam dressing, achieving a seal
despite abdominal creases and close
proximity to ostomy.

Case 3. A 67-year-old female with split-thickness skin graft (STSG)
following a thermal burn.

A. Full-thickness skin graft (FTSG)
reconstruction post wide excision for
carcinoma.

B. Hybrid drape applied over NPWT
dressing as bolster over FTSG.
There was no evidence of epidermal
stripping at drape removal.

• The drape was repositioned as necessary upon dressing
application.

A. STSG placed over left medial thigh
and groin.

B. Hybrid drape applied over NPWT
dressing used as bolster over STSG.
Seal remained intact for 5 days
despite challenging groin location.

A. Abscess following failed fixation of
left midshaft humerus and removal of
hardware.

Total abdominal
colectomy; lysis of
adhesions; end ileostomy

F

Deep abdominal
wound with ostomy

2

78

F

Skin graft after
surgical excision
of squamous cell
carcinoma

____

FTSG reconstruction
post wide excision (6 x 6
cm) for carcinoma of left
dorsal forearm

3

67

F

Thermal burn and
skin graft

____

STSG to left medial thigh
and groin

4

78

M

Failed fixation of left Hypertension; diabetes;
midshaft humerus
multiple myeloma; MSSA
positive. Failed hardware
post fall; left arm abscess
with osteomyelitis
secondary to pathological
fracture

ORIF of proximal
humerus fracture;
removal of all hardware,
subsequent to revision
ORIF left IM nail fixation

5

68

M

DFU

Irrigation and
debridement of left
foot osteomyelitis with
abscess

Type II diabetes (20 years)

• In our experience, dressing application and removal
were simplified with the new hybrid NPWT drape versus
the standard drape.

Case 5. A 68-year-old male with a diabetic foot ulcer.

• At dressing changes, all patients experienced
improved comfort due to easier removal of the hybrid
drape.

A. Left foot abscess following
irrigation and debridement.

B. Osteomyelitis was treated and
NPWT applied.

C. To ensure suitable offloading, the
foam dressing was bridged to the
dorsal aspect of the foot and secured.

Presented at Wounds Canada National Conference, October 14-16, 2022, Toronto, Ontario
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.
The author thanks 3M for assistance with poster preparation.

Morbidly obese; abdominal
dehiscence; MRSA positive

71

Conclusions

• In all cases, a tight seal was maintained between dressing
changes and until dressing removal over the graft.

14

Procedures prior
to NPWT

B. Hybrid drape applied over NPWT
foam dressing.

Patient Outcomes
• Neither replacement nor repositioning of the drape was required
during therapy.

Comorbidities

NPWT = negative pressure wound therapy; MRSA = Methicillin-resistant Staphylococcus aureus; FTSG = full-thickness
skin graft; STSG=split-thickness skin graft; MSSA= Methicillin-sensitive Staphylococcus aureus; ORIF: open reduction
internal fixation; IM=intramedullary; DFU=diabetic foot ulcer

• Demographics and wound etiologies are shown in Table 1.
• Dressings were changed every 2-3 days for wounds and removed
after 5 days for grafts.

Wound Type

1

Case 4. A 78-year-old male with arm abscess secondary to pathological
fracture and removal of hardware.

• Recently, we began using a new hybrid NPWT drape with a low
tack acrylic adhesive and silicone perforated layer as a first line
NPWT drape for complex wounds, primarily in difficult anatomical
locations.
• We present outcomes with the acrylic-silicone hybrid NPWT
drape utilized in five complex wound cases (Cases 1-5): (1) deep
abdominal wound close to an ostomy; as a bolster over split- or
full-thickness skin grafts in the (2) forearm, (3) groin area, and (4)
lower leg; and (5) a diabetic foot ulcer.

Table 1. Patient demographics, wound type, comorbidities and
procedure prior to negative pressure wound therapy.

D. Hybrid drape was applied over
the entire foam dressing, including
tubing connector pad and 4 cm foam
bolster.

References:

1. Collier M. Minimising pain and medical adhesive related skin injuries in vulnerable patients. Br J Nurs. 2019; 28(15): S26-S32.
2. Fumarola S, Allaway R, Callaghan R, et al. Overlooked and underestimated: medical adhesive‐related skin injuries. J Wound
Care. 2020; 29 (Suppl. 3: S1-S24).
3. Fernández LG, Matthews MR, Benton C, Buresch R, Sutherland A, Tillison N, Brooks J. Use of a novel silicone-acrylic drape
with negative pressure wound therapy in anatomically challenging wounds. Int Wound J. 2020; 17(6):1829-1834.
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COVID-19 and Hospital Acquired Pressure Injuries (HAPIs): A Systematic Review
*Adrienn N. Bourkas1 (MSc), *Michele Zaman1(MScPH), R. Gary Sibbald2 (MD, MEd, FRCPC, MACP, FAAD, MAPWCA, DSc (Hons))
* Authors contributed equally. 1School of Medicine, Queen’s University, Kingston, ON, Canada; 2Dalla Lana School of Public Health & Division of Dermatology, Department of Medicine, University of Toronto, Toronto, ON, Canada

• The COVID-19 pandemic has significantly increased intensive
care unit (ICU) admissions of patients with acute respiratory
distress syndrome (ARDS) worldwide1

Identification of studies via databases and registers

• ICU patients are at higher risk of developing Hospital
Acquired Pressure Injuries (HAPIs)2,3
• There are very few studies that currently explore the link
between COVID-19 and HAPI incidence
Hypothesis: Intrinsic and extrinsic factors play a role in HAPI
development in COVID-19 patients

COVID-19
Infection

Intrinsic Factors
Extrinsic Factors

Identification

$

Methods

COVID Pathophysiology
Patient Characteristics
Mechanical Ventilation
Prone Positioning
Hospital resources

MEDLINE (n = 200)
EMBASE (n = 381)
Cochrane (n = 8)

HAPI

A systematic summary of specific COVID-19 patient data is
important to fully quantify and understand the risk of HAPIs
in this population.

Records removed
before screening:
Duplicate records removed (n = 254)

CINAHL (n = 153)

(5040 / 5440)

Considering our findings, here is a list of key
recommendations for HAPI management:
• Screen in-patients with COVID-19 for
comorbidities including T2D, compromised
circulation, and impaired nutritional status.

Range (y): 48 - 79
Female gender, range: 4% - 66.4%
BMI ranges: 18.6 - 41.1

• Patients with limited mobility and activity
have a higher potential for friction, shear, and
poor moisture control, therefore increasing
risk of HAPIs.

HAPI Incidence (No. studies, N patients)
Global range (19 / 19, N = 811 / 5,440):

Google Scholar (n = 1)

Records screened
(n = 489)
Reports sought for
retrieval (n = 170)

Reports assessed
for eligibility
(n = 170)

Objective

1. Calculate the incidence of HAPIs in ICU patients positive
for COVID-19
2. Report incidence rates of HAPIs in patients with different intrinsic (age, sex, comorbidities, BMI) and extrinsic factors (positioning (prone vs. supine), MDRPIs)
3. To provide evidence-informed recommendations for patient care

Methods

Four databases (Cochrane, MEDLINE, EMBASE, and CINAHL) were
searched.

0.99% - 75.9%

• Patients should be screened for HAPI risk
on admission using validated instruments including the Braden scale.

Studies included in
review (n = 19)
Reports of included
studies (n = 0)

Records excluded
(n = 319)
Reports not retrieved
(n = 4)
Reports excluded (n = 151):
Editorial (n = 45)
Abstract (n = 27)
Review (n = 21)
Sample size < 5 (n = 14)
Wrong study design
(n = 12)
Wrong outcomes (n = 10)
Wrong objective (n = 6)
Wrong patient population
(n = 5)
Incidence rate could not be
calculated (n = 4)
Could not find full text
(n = 4)
Duplicate (n = 2)
Language (n = 1)

Figure 1. PRISMA 2020 Flow chart

HAPI incidence rate

0.99% - 91.9%

(6 studies were 40% or greater)

Supine rates (2 / 19, N = 10 / 159):

1.20%, 23.0%

Countries: USA 42% (9 / 19); Europe, UK 37% (6 / 19); Iran 10%
(2 / 19); Brazil 5% (1 / 19); United Arab Emirates 5% (1 / 19).

Sudy design: Retrospective cohort 62% (14 / 19); Case control

Extrinsic factors
• 11 papers explored the dynamics between
prone positioning and HAPI incidence.
• 938 patients were in either prone (N=880) or
supine (N=159) position during the study. The
results demonstrated that prone positioning
and mechanical ventilation were strongly associated with HAPI frequency.
• Of the 880 prone patients, 214 developed
HAPIs and of the 159 supine patients, 10 developed HAPIs during hospital or ICU stay.
• Patients in prone positions were more likely to
get HAPI on anterior locations including the
face (170 HAPIs) due to medical devices, with
the chin and cheekbones affected most frequently with Non-Invasive Ventilation and high
flow nasal cannula. • Grade I and II HAPIs
were most common in prone patients.

Results

• 21 unique patient groupings were identified across the 19 included studies. A total of 28,102 patients were included in the studies, and 5,440 patients met our inclusion criteria. HAPI incidence ranged from 0.99% to 75.9% (globald incidence range).

Inclusion criteria

Mortality rates from HAPIs

Human participants, hospitalized patients with confirmed COVID-19,
mention of HAPI incidence rate or provide values needed to calculate
incidence.
Articles published before April 2022, included a patient population of
five or more.
Case studies, series, editorials, commentaries, animal studies or systematic reviews, studies not published in English, and studies on
other foot ulcers such as diabetic or neuropathic ulcers.

Triggering event

15% (3 / 19); Prospective cohort 10% (2 / 19)

The literature search contained key terms such as: COVID-19, Hospital Acquired Pressure Injuries, pressure ulcer, pressure injury, and
decubitus ulcer.

Exclusion criteria

Conclusions

Summary

Age at HAPI diagnosis Value, N patient
Mean (y): 62.4 ± 6.97 (SD)

Prone range (11 / 19, N = 214 / 880):

We wanted to explore intrinsic factors such as obesity, comorbidities, age, and sex. We also wanted to explore external factors such as high workload/staffing ratios, less experienced staff
handling excessive workloads, medical device related pressure
injuries (MDRPIs), and longer pronation cycles (over 12 hours)
as risk factors for HAPIs.

Search

Records identified from:

Screening

!!

Background

Included

0013

• Data on mortality ranged from 0% to 72.1% and almost all mortality events were COVID-19 or ARDS related.

Intrinsic factors

• The age range of the patient population was 48 to 79 years old, and the mean age was 62.4 ± 6.97 (SD).

• These studies predominantly included older males in their patient population, with one study reporting as low as 4% female
patients.

• The lowest BMI reported was 18.6, while the highest was 41.1, and over half of the patient population reported a BMI over 25.

Tissue
deformation

• Address common burdens to care including difficulty maneuvering heavier patients
manually, the lack of manpower to address
emergencies during night shift and risk mitigation between ARDS management and HAPI
development.
• Mechanical ventilation and prone positioning are strong risk factors, and anatomical distribution is linked to ventilation type and device.
• HAPI prevention should focus on protecting
high pressure points.

Limitations

•The authors had to manually calculate some incidence
rates from vaguely worded data.
• Difficulty identifying MDRPI rates as studies did not specifically state device-related incidence.
• Publication bias because grey literature search was extended only to Google Scholar. All screened publications
were written in English.

Future directions

• Future studies evaluating HAPI frequencies should report
whether HAPI etiology was linked to certain medical devices
and if staff were compliant with hospital policies on HAPI
prevention in restricted conditions like the pandemic.
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• Majority of hospitalized COVID-19 patients had comorbidities, including diabetes mellitus (11 / 19 studies), type 2 diabetes mellitus specifically (T2D), and comorbidities falling under the broader umbrella of compromised circulation (7 / 19 studies).
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The geko™ Wound Therapy Device:
A Case Study of a Radiation Induced Lower Leg Ulcer
Authors: Lyver, M., MD, FRCPC, FCFP
Aim
To evaluate the geko™ wound therapy device in the
treatment of a non-healing lower leg ulcer secondary to
radiation therapy.

Procedure/Method

90-year-old lady who has been co-followed in
• AHyperbaric
and Wound management clinics for a

•
•
•
•
•
•
•

non-healing wound of the left lower leg.
A biopsy was taken in 2019 which indicated a
squamous cell carcinoma.
Treatment modalities over the past have included
best practices, surgery, radiation therapy and a failed
skin graft.1
In 2020 she was referred to Hyperbaric Oxygen clinic.
The wound was located on the lateral aspect of the
left lower gaiter area and measured 14cm x 8 cm with
exposed tendon.
She was unable to tolerate many therapies due to
contact dermatitis.
In 2022 it was approved to implement the geko™
wound therapy device as an adjunctive therapy.
The geko™ wound therapy device is placed over the
fibular head to stimulate the common peroneal nerve
which activates the calf and foot muscle pumps.2

March 18, 2020

May 25, 2020

•

References
This improves venous return, reduces edema, and
increases bloodflow, velocity and pulsatility, and
microcirculation to the wound and peri-wound.3

Findings/Results

wound responded positively to the geko™
• The
wound therapy device following an 8 week course of
treatment.

was improved granulation tissue, the tendon
• There
was no longer visible, and the wound size reduced to

•

1. Wei J, Meng L, Hou X, Qu C, Wang B, Xin Y, Jiang X. Radiationinduced skin reactions: mechanism and treatment. Cancer Manag
Res. 2019;11:167-177. Online available: https://www.dovepress.
com/radiation-induced-skin-reactions-mechanism-andtreatment-peer-reviewed-fulltext-article-CMAR
2. Manufacturer User Information Guide. Firstkind Ltd. Online
available: geko User Information
3. Bosanquet D, Ivins N, Jones N, Harding K G, Microcirculatory Flux
and Pulsatility in Arterial Leg Ulcers is Increased by Intermittent
Neuromuscular Electrostimulation of the Common Peroneal
Nerve. Elsevier: Clinical Research 2020 https:// pubmed.ncbi.
nlm.nih.gov/32768540/

11 cm x 6cm.
The wound continued to show progress using the
geko™ wound therapy device.

Implications/Applications

outcome and potential application of the
• The
geko™ wound therapy device as an adjunctive
therapy in conjunction with Hyperbaric Oxygen
therapy demonstrated that early intervention
with the geko™ wound therapy device offered this
patient improved healing outcomes in treating her
radiation-induced wounds.

May 4, 2022

June 8, 2022
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OPTIMIZING BIOFILM MANAGEMENT OF HARD-TO-HEAL WOUNDS USING A PURE
HYPOCHLOROUS ACID (pHA) PRESERVED WOUND CLEANSER

MICHELE LABBIE,
WOUND CONSULTANT, EDMONTON, ALBERTA

AIM

CASE 1

CASE 2

Purposeful cleansing of the wound and the area 10-20 cm around the wound is
the first step in performing wound hygiene and is an important part of a biofilm
management strategy. The use of anti-microbially preserved wound cleansers
containing a surfactant and/or pH-balanced solution with low toxicity are encouraged.
In fact, some very recent guidelines strongly suggest the use of cleansing agents such
as those based on safer antimicrobial preservative ingredients, for example pure
Hypochlorous Acid (pHA). Guidelines also the discuss the toxicity of agents such as
sodium hypochlorite that is present in some products such as Dakin’s solution which
has 5000 ppm of the toxic hypochlorite agent, also present in bleach. It is now known
that even 5 ppm of hypochlorite is cytotoxic, and thus to be completely avoided.
Therefore, choosing a recommended wound cleanser was an important consideration
in optimizing wound hygiene practice in our ambulatory wound clinic.

44-year-old male with history of Type 1 diabetes and previous foot ulcerations
presented with acute infection with new onset wounds related to footwear.
Appropriate antibiotics was initiated with wound culture & sensitivity indicative of
poly-microbial infection including presence of pseudomonas aeruginosa. Optimized
plantar offloading and an individualized wound management plan including topical
antimicrobialy preserved cleansing was implemented. This included use of pHA
preserved wound cleanser as a 10 minute soak with each dressing change. This was
continued in the home setting. Pseudomonas aeruginosa colonization temporarily
returned when pHA preserved wound cleanser was stopped during wound
management, but with resolution of this pathogen when pHA preserved wound
cleanser application resumed.

57 year-old female with with
chronic venous insufficency and
long history of leg ulceration,
presented with wounds >1 year
old. Recurrent wound infections
with chronic wound biofilm was
the history. Optimized therapeutic
compression and an individualized
wound plan including a topical
antimicrobial preserved cleanser were
implemented. Therapeutic wound
cleansing with pHA preserved wound
cleanser including a 10 minute soak
to the wound and peri wound was
performed with each dressing change.

PROCEDURE

Initial implementation

Pure Hypochlorous Acid (pHA) solution is a non-cytotoxic, non-irritating, nonsensitizing wound solution which is evidence based, and which uses a formulation
containing the same molecule (hypochlorous acid) present in the human immune
system to kill pathogens. As a wound cleansing solution or soak, it exerts rapid and
selective removal of germs and necrotic debris, thereby helping to address biofilm and
bacterial burden. With a pH range of 3.0-5.5, it is skin and wound friendly.
The pHA wound solution was chosen for evaluation over a three-month period
in February 2021. It was used on hard-to-heal wounds with signs of biofilm
colonialization, and with a delayed wound healing trajectory. It was applied as a
wound soak for 10-15 minutes after initial cleansing and after conservative sharp
debridement. It was also used to actively cleanse the peri wound area.

Four diverse case studies are presented. Positive results are evidenced through
pictorial sequencing.

CONCLUSIONS AND IMPLICATIONS
Pure Hypochlorous Acid (pHA) wound solution provides clinicians the opportunity
to optimize wound cleansing and wound bed preparation when combined with
the concepts of wound hygiene and comprehensive patient care. In ambulatory
circumstances, it is not unusual that some wound treatment will not be optimal, for
example pHA cleanser use may not as regular as it could be. Our experience, and
some of the cases show, that coupled with other standard wound improvement
techniques, once the pHA use is resumed on a regular schedule, wound health may be
salvaged though it may have suffered due to inconsistent treatment previously.
The ease of use of pHA isn notable, as is the high amount of patient acceptability and
lack of adverse episodes.

CASE 4
59 year-old female with traumatic injury to left leg with edema and chronic venous
insufficiency. Presented for acute care of the injury. Optimized compression therapy
and individualized wound management including an topical antimicrobial based
cleanser were implemented over a course of 5 weeks. Wound developed friable
hypergranulation tissue which bled easily when the pHA preserved wound cleanser
had been used sporadically. However, this was resumed with every dressing change
with a soak to the wound and peri wound x 10 minutes. No additional interventions or
changes in care were made other than this addition. Hypergranulation tissue subsided
with improvement in peri wound. The wound went on to close.

4 Weeks

Initial implementation

4 Days

6 Weeks

CASE 3

RESULTS
Clinical signs of reduced bacterial load in the wound were evidenced by a healthier
granular wound tissue and decreased redness and irritation. Peri wound health
stabilized or improved. pHA was implemented as a standard component of wound
hygiene practice following the trial.

Initial implementation

6 Weeks

10 year-old male with numerous complicaitons related to H1N1 at age 8, including
right below knee amputation and amputation of left 5th toe. Presented following
surgical remodelling of left 5th toe amputation site to facilitate wound healing and
minimize callus build-up in the area. Active and independent. Ongoing infection
concern by care team and parents. Optimized offloading and an individualized wound
plan were implemented. Thorough wound cleansing of the wound and peri wound
was implemented with daily dressing changes using pHA based wound cleanser. This
was performed by the parents in the home setting. Parental feedback was that the
“wound stayed clean without getting gunky or infected and that he (the patient) had
no discomfort”. The wound went on to close.
Initial implementation

4 Weeks

Poster was created with support from Urgo Medical North America
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The geko™ Wound Therapy Device:
A Case Study Report on Treating Diabetic Foot Ulcers
Authors: Burrows, C., RN, BScN, MScCH (Wound Prevention & Care), Duong, R., RN, BScN, IIWCC, MHA
Aim
To evaluate the impact of the geko™ wound therapy
device to treat a Diabetic Foot Ulcer (DFU).

Procedure/Method

69-year-old male with a history of insulin
• Adependent
diabetes for 20 years, who had numerous

•

•

•

co-morbidities (cardiac, renal, hematologic),
developed DFU’s secondary to a pressure injury from
ill-fitting footwear.
The left plantar foot ulcers over the 2nd, 4th, and
5th metatarsal heads started in August 2020, and
the right plantar foot ulcer started in March 2021.
The right foot wound advanced to osteomyelitis
and required below knee amputation (BKA) in
November 2021.
The left leg was revascularized at the same time as
the amputation and both incisions became infected.
The infections were treated successfully with 3
courses of antibiotics. The patient was non-weight
bearing and was fitted for off-loading footwear to
accommodate a Charcot Foot.
Homecare nurses then changed dressing 3x/week.
Wound treatments included iodine based and silver
dressings. In April 2022, the geko™ wound therapy
device was added to the treatment plan to treat the
DFU’s on the left foot, the right BKA stump wound
and the left medial calf incision.

geko™ wound therapy device was placed over
• The
the fibular head to stimulate the calf and foot muscle
pumps and worn for 12 hours per day, 7 days/week.

geko™ wound therapy device increases blood
• The
flow and decreases edema which promotes wound

healing.1,2,3 The primary caregiver (spouse) was able
to apply the geko™ wound therapy device daily.
Consent for photos and publication was obtained.

Findings/Results

primary caregiver reported that there was pink
• The
tissue in the wounds within the first week of initiating

Left leg incision
open

Left leg incision
July 2022

Left foot
April 2022

Left foot
July 2022

the geko™ wound therapy device.

July 2022 the right BKA wound, the left medial calf
• Inincision
and the left foot ulcers over the 4th and 5th

•

metatarsal head ulcers closed following 8 weeks of
geko™ wound therapy when added to standard care.
The primary caregiver described the geko™ wound
therapy device as ”easy to use.” While the patient
reported “the geko™ wound therapy device was
comfortable to wear, and they are very happy with
the results.”

Implications/Applications

Right stump: depth of hole

outcome and potential application of the geko™
• The
wound therapy device in practice is to increase blood
flow, reduce edema, decrease time-to-heal, and is
user-friendly as described by the primary caregiver.

References
1. Williams KJ, Davies AH. The use of a novel neuromuscular electrical stimulation device in peripheral vascular disease.
Int J Case Rep Images 2014;5(11):744–747.
2. Bosanquet D, Ivins N, Jones N, Harding K G, Microcirculatory Flux and Pulsatility in Arterial Leg Ulcers is Increased by Intermittent
Neuromuscular Electrostimulation of the Common Peroneal Nerve. Elsevier: Clinical Research 2020
https:// pubmed.ncbi.nlm.nih.gov/32768540/
3. Das SK, Dhoonmoon L, Chhabra S. Neuromuscular stimulation of the common peroneal nerve increases arterial and venous
velocity in patients with venous leg ulcers. Int Wound J. 2020;1–7. https://pubmed.ncbi.nlm.nih.gov/33236847/

Right stump July 2022

Right stump September 2022
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Muscle Pump Activator Device:
A Case Study in treating a Diabetic Foot Ulcer (DFU)
Authors: Parsons, A., RN, BN, IIWCC
Aim
To evaluate the impact of the geko™ wound therapy
device in treating a non-healing DFU.

geko™ device was placed over the fibular head
• The
to stimulate the common peroneal nerve which

Procedure/Method

device was used to increase venous return,
• The
reduce edema, and increase microcirculation to the

activated the calf and foot muscle pumps.

91-year-old lady, living in a Long-Term Care setting
• Awith
NIDDM and many co-morbidities.
developed a DFU secondary to wearing ill• She
fitting shoes resulting in a blister, then cellulitis/

•
•

•
•

osteomyelitis and was treated with antibiotics.
The resident was removed for 9 months in a wound
care clinic.
She was placed in an off-loading boot and the
wound was managed with evidence-based
treatment modalities such as iodine based products,
silver dressings, and foam dressings, but the wound
remained open. Due to positive healing outcomes
in an LTC evaluation by Harris et al, it was decided
to initiate the geko™ wound therapy device.1
Vascular studies indicated vascular disease
(ABPI Rt =0.61, Lt =0.46).
Consent was obtained for photos and reproduction
prior to starting the geko™ device.
The device was used for 6 hours/day for 6 days/week,
as per manufacturers instructions.2

MDPOCAN0638
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36

wound and peri-wound.

Findings/Results

5 days of starting the geko™ wound therapy
• Within
device the wound developed hypergranulation

•

tissue and callous to the periwound area.
This was debrided by the Nurse Practitioner. The
wound was closed in 53 days. The final photo was not
obtained due to COVID restrictions.

Implications/Applications

application of the geko™ wound therapy device
• The
as an adjunctive therapy improves wound healing

•

members expressed that they were
• Family
pleased with the outcome of using the geko™
wound therapy device.

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. Williams K. Section 7.3 NMES in the management of diabetic
foot ulcers (ULCERS). Neuromuscular Stimulation of the Leg.
PhD Thesis, Imperial College London for the degree of Doctor of
Philosophy. April 2017. Pages 289-302. Available at:
https://spiral.imperial.ac.uk/bitstream/10044/1/49202/1/
Williams-K-PhD-Thesis.pdf

outcomes in DFU’s by increasing blood flow to the
wound and periwound area, reducing edema, and
significantly decreasing the healing time.3
The nursing staff reported “the geko™ wound therapy
device was easy to use and they were very impressed
with the results.”

Started geko™ December 5, 2019

December 16, 2019

January 6, 2020

0037

Implementing Electrical Stimulation in Long Term Care in Ontario

Table of Contents
NATIONAL CONFERENCE

Wounds Canada 2022: From Knowledge to Action

37

0038

38

Virtual Wound Care Clinic (VWCC) Pilot in Two Ontario Home and
Community Care Support Services Areas

Table of Contents
NATIONAL CONFERENCE

Wounds Canada 2022: From Knowledge to Action

Feasibility of Using a Pure Hypochlorous Acid (pHA)-Preserved Cleanser in Remote
Indigenous Communities

0039

FEASIBILITY OF USING A PURE HYPOCHLOROUS ACID (PHA)-PRESERVED CLEANSER
IN REMOTE, INDIGENOUS COMMUNITIES

INTRODUCTION
In Canada, several health systems co-exist that dictate the need for clinicians to recognize and understand the environment of the
communities that we work in. For remote Northwestern Ontario, that means utilizing the Federal Insurer, Non-Insured Health
Benefits (NIHB) for the purposes of obtaining medical supplies and equipment in support of Indigenous populations. While NIHB
can be comprehensive in coverage, navigation of this system can pose a particular challenge to frontline clinicians.
There is now adequate evidence to support the safe use of the preserved wound cleanser, pure hypochlorous acid (pHA), yet is not
widely implemented in the Sioux Lookout region. Hypochlorous acid-based cleansers are also mentioned favorably by several very
recent guidelines such as the International Wound Infection Guidelines (IWII) and the Chronic Wound Care consensus guideline
recently published in the journal Wound Repair and Regeneration. These guidelines are particularly critical of the use of sodium
hypochlorite which is present in bleach and Dakin’s due to its relatively high cytotoxicity.
In this system, normal saline, chlorhexidine, and povidone iodine have been used by preferred wound cleansers as evidenced by
the ordered treatment plans and product availability in community and in facility. Wound care expertise has limited availability,
care is often remotely delivered through telehealth networks or patients must be flown out of their home communities to receive
basic care. In a population suffering with the highest rates of limb loss at very young ages, clinicians need to be armed with any
tool at their disposal to meet patients’ needs in their home communities. The feasibility of implementing something new, as well
as convenient, in this geographical location is of utmost importance; practice change is not easy in light of the above background
information and a high turnover of care providers.

BACKGROUND
This study aimed to determine the feasibility of implementing a new wound cleanser in an isolated area where professionals
working for numerous micro agencies are transient and keeping up the levels of best practice knowledge can be challenging.

METHOD
In stable, community-based patients with chronic and surgical wounds, pHA was offered as part of the treatment plan for all Primary
Care Team patients in a 3-month period. After assessment by an advanced practice wound care clinician, patients were provided
consultation by face to face, or remotely via telemedicine, and/or by proxy through a frontline nurse in their home community.
Patients were informed of the cleanser’s purpose, effect, and availability. Care was delivered by self-management, or by attending
a clinic or nursing station for routine dressing changes. Wounds were documented using clinical photography and wound tracking
technology, and care plans were faxed to the appropriate location for continuity of care. For the purposes of obtaining supplies,
with consent: a prescription/recommendation and clinical documentation are shared with the NIHB authorized vendor (pharmacy)
where prior approval is obtained, supplies are ordered and delivered to the patient or provider.

RESULTS

Demographics
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CASE HIGHLIGHTS
Case
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CASE 2
PreTreatment

PostTreatment

Notes

1 (13166)

64yo male, non-healing surgical wound (9 months old), risk factors
for delayed healing (Type II DM, Stroke with left sided weakness)
Left foot digit 4&5 amputation site.

1.09 cm2

0 cm2

Chronic infected, multiple courses of IV abx over course of
healing. Wound was closed almost 1 year to the date of the
original surgery.

2 (13502)

52yo male, infected traumatic wound, risk factors for delayed healing (Type II Dm, history of non-healing ulcers)
Right Achilles

3.11cm2

0 cm2

Withdrawn early, wound healed in 3 weeks. Initial treatment of short course of oral antibiotics

3 (14343)

48yo male, non-healing surgical excision of sinus secondary to hidradenitis suppurativa
Left Axilla

23.99 cm2

Wound remains clean, tissue quality is excellent (100%
14.45 cm2 granular), wound has not become re-infected during the
study period.

4 (23663)

65yo male with 2-year-old non-healing diabetic foot ulcer.
Right plantar forefoot.

0.97 cm2

0.69 cm2

Complicated by intermittently accessible routine sharp debridement and consistent nursing support. Offloaded with
removable cast walker.

5 (26570)

43yo male, chronic recurrent DFU. Risk factors for delayed headlined including history of non-healing ulcers, Type II DM
Right foot, 1st digit

1.2 cm2

0 cm2

Wound closed without antibiotics, without need to travel
out of home community. Supported with basic offloading
shoe and routine footcare to reduce callous post closure.
Patient then prescribed and fitted for therapeutic footwear.

6 (26864)

48yo male, infected DFU. Risk factors for delayed headlined including history of non-healing ulcers, Type II DM
Right foot digit 3

6.57 cm2

2.01 cm2

Did not require antibiotics after the first course. Remains in
community for healing with standard care.

CASE 4

CASE 5

Poster was created with support from Urgo Medical North America
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CASE 1

CASE 6

None of the patients in the study refused the treatment. Frontline providers who assisted patients with dressing changes were
also satisfied with results and were adherent to the treatment protocols. Patients and providers reported common themes of
satisfaction such as immediate improvement in wound odour, as well as confidence in receiving care remotely (avoiding travel out
of home community). The pHA cleansing solution was well tolerated by the patients, having caused no harm nor pain.

DISCUSSION /IMPLICATIONS:
Non-Insured Health Benefits poses a unique opportunity to navigate through the benefits list and choose the right products for the
right patient at the right time despite traditional nature of formularies and systemic barriers to health.
For the Indigenous population, these case studies highlight the need for more data to assess equitable care delivery and the
competency of providers who must advocate for patients who are generally living with adversity. Given the safety and tolerance of
the wound cleansing solution, and it’s accessible nature more research may be warranted on the use of pHA in this population.
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