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an expanded mandate spanning cardiac, stroke and vascular care. CorHealth proudly
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the quality, efficiency, accessibility and equity of cardiac, stroke and vascular services

for patients across Ontario. For more information, visit ~ www.corhealthontario.ca .
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Executive Summary

Non-traumatic lower -limb amputation rates in Ontario, most commonly as a result of
vascular disease and/or diabetes , are increasingly high, vary greatly across the province
and are highest in Indigenous populations . Many of these amputations are preventable
with screening, a collaborative interdisciplinary lower  -limb preservation team approach
and culturally -safe patient education , however integrated amputat ion prevention
efforts are disjointed in many areas of the province. = CorHealth has a mandate across
cardiac, stroke and vascular care in Ontario  to drive evidence -informed practice, advise
on health -system planning and resource allocation and measure and report on quality
and outcomes . By nature of this mandate, CorHealth is well-positioned to partner with
key stakeholders to help steward a more coordinated, integrated and patient -centred
approach to lower -limb preservat ion care in Ontario.

This Ontario Framework for Lower -Limb Preservation is an evidence -informed best-
practice roadmap thatincludes:

1 System -level care pathways that highlight the key care activities for the
prevention and management of lower -limb wounds ;

f Minimum care requirements to standardize lower -limb preservation care ; and

1 Key considerations fora model of care to guide the development and delivery
of integrated regional lower -limb preservation services .

The framework provide s guidance to lower -limb preservation providers, organizations
and champions on the regional planning, development, delivery and adoption of
standardized, integrated lower -limb preservation services in Ontario , accommodating
regional needs and resources . Collaborative partnerships across the care continuum
can optimize the delivery of best -practice lower -limb preservation care, minimize health
care costs and maximize positive patient outcomes including reducing non  -traumatic
major lower -limb amputations in O ntario.

This important work could not have been undertaken without the generous
contributions of time, energy and expertise of the Lower  -Limb Preservation Strategy
Advisory Committee including key stakeholders, health care providers, patient and
family adv isors and system partners. Itis our aim that this framework begins to lay a
foundation for improved integrated and sustainable lower -limb preservation care in
Ontario at the system, provide r and patient levels.
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Introduction

Ontario Framework for Lower -Limb Preservation

This Ontario Framework for Low er-Limb Preservation is an evidence -informed best-
practice roadmap . The framework highlights the key care activities, minimum care

requirements and model of care to optimize the delivery of sustainable best

-practice

lower -limb preservation care and maximize positive patient outcomes while minimizing

health care costs. The purpose of this framework is to provide guidance to lower

-limb

preservation providers, organizations and champions around the regional planning,

development, delivery and adoption o  f standardized, integrated lower
preservation services in Ontario , accommodating regional needs and resources

-limb
. The

overall goal is to reduce non -traumatic major lower -limb amputations in Ontario.

Background

Lower -Limb Amputation in Ontario

Lower-limb amputation is one of
the most feared complications of
peripheral arterial disease (PAD)
and diabetes as well as can be a
devastating complication of non -
healing wounds . PAD, diabetes
and both PAD and diabetes
together account for between 75
and 94% (93.8%, 81.8% and
75.6% respectively) of non -
traumatic lower -limb
amputations in  Ontario , of
which up to 85% have been
estimated to be preventable. 234
Rates of non -traumatic lower -
limb a mputation are high in
Ontario compared to many other

Amputations per 100,000
person -years
N
o

Figure 1. z Major and minor lower -limb amputation rates among
patients with diabetes or PAD in Ontario and other jurisdictions with
publicly funded health care systems. 25 Ontario data for years 2011 -
2016, other jurisdiction data for 2010 -2014.
min/max range.

LHIN amputation rate

jurisdictions with  publicly funded health care systems

(figure 1) ,2°and major and minor amputation s related to PAD , diabetes or both have
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u increased significantly over the past decade
- (figure 2).! Additionally, p rovincial lower -
/\/ P\ ANATAI \'f \ \'\\/\f " limb amputation rates vary greatly , with
rates in the North East and North West
Local Health Integration Networks (LHINS) *
two times higher than the Ontario average
o vaee  —romiases and four times higher than LHINs with the
S lowest amputation rates  (figure 3).2

m
©

i
s
H

Rate per 100000 individuals aged = 40 yr
=

@

Figure 2. z Major or minor lower -limb amputation s Several recent publications have expressed
related to PAD, diabetes or both in Ontario. ! a strong need for integrated amputation
prevention efforts in the province 1267

Jurisdictions that have successfully implemented an organized interprofessional
approach to wound care and patient education have shown tremendous reductions in
lower -limb amputation rates, 910
Evidence-informed standards, guidelines
and best -practice recommendations  exist
to inform the prevention and
management of lower -limb wounds to x o P
prevent amputation .1192921 Fyrthermore,
effective initiatives have been found to
cost 10 to 40 times less, 3" and as such,
minimal investment can save limbs and
lives not to mention m illions in health

Miner or Major Amputations Among Patients with
Diabetes or Peripheral Arterial Disease 2011-2016

Figure 3. 7 Age and sex-standardized rates of minor or
care dollars annually. 7?2 major amputations for diabetes or PAD across Ontario .2

Reprinted by permission from Springer Nature,

Canadian Journal of Public Health, 2019.

" On April 1, 2021, non -patient care functions from the LHINs  transferred to Ontario Health; and following
the transfer, to ensure the ongoing stability of services while home and community care transitions into
Ontario Health Teams, LHINs began operating under the new business name Home and Community Care
Support Services to reflect a singular mandate to deliver patient care.
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Burden of Disease

Diabetes

In Ontario, there are over 1.5 million people diagnosed with diabetes, 2?4 and foot
complications affect an estimated 15 -25% in their lifetime. 34823 Foot ulcers, most often
as a result of neuropathy, can have devastating complications , including infection,
amputation and even death. 3 There is one amputation in Ontario every four hours as a
result of a diabetic foot ulcer for a total

of 2000 amputations every year, 23?*with

direct health -care costs of $70,000 per Patients living with both

limb or $140 million annually. 2* vascular disease and
Furthermore, 42% of patients that have a diabetes have been
lower -limb amputation require shown to be seven to 15

amputation of the contralateral limb in 1
to 3 years 2 and amputation confers a 5-
year mortality rate of 50 to 70%. 12131819

times more likely to
experience major
amputation following
development of a lower-
limb wound.

Vascular Disease

It is estimated that the prevalence of
PAD (referred to throughout the rest of
this framework as vascular disease) is
15-20% for those over the age of 70 years and is often asymptomatic and undetected in
the absence of other health issues .14?® Vascular disease is four times more common in
people with diabetes and up to 50% of patients with a diabetic foot complication will

have significant underlying vascular disease. 23 Vascular disease often results in tissue
ischemia and necrosis causing ulceration, and additionally arterial insufficiency is a
significant barrier to the wound healing process.  1* As such, wounds as a result of
vascular disease can result in serious complications including ongoing infection,

gangrene, amputation and death. 1 Unfortunately, given the silent nature of the
disease, awareness is not yet widespread even amongst front line health  professionals.
As such, timely referrals to vascular specialists often come too late to save the limb or
prevent extensive tissue loss and suffering. 4
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Lower -Limb Wounds

It is important to consider that patients  living with vascular disease and/or diabetes are
at considerably increased risk for the development of lower  -limb wounds that can
become limb -threatening. 34 Arterial insufficiency is a key causative factor of a lower -
limb wound, including in those living with diabetes, and significantly inhibits the wound
healing process. 3 In order to preserve limbs, accurate assessment and rapid

treatment of underlying vascular disease is essential when caring for  all patients wit h
lower -limb wounds . Patients living with both vascular disease and diabetes have been
shown to be seven to 15 times more likely to experience major amputation following
development of a lower -limb wound as compared to those without diabetes .1* As such,
lower -limb wound prevention and management, including early screening and timely
access to appropriate vascular and wound care, is key to preventing amputations.

For the purpose of this framework, a  vascular wound is defined as a wound with

arterial insufficiency. Arterial insufficiency can result from macro - and/or microvascul ar
disease as identified by clinical exam and supported by objective evaluation based on
current guidelines . Macrovascular disease is identified by non -palpable pulses and/or
an ankle -brachial index (ABI) <0.9. Microvascular disease is identified by cyanot ic
appearance despite palpable pulses, toe -brachial index (TBI) <0.7, toe pressure
<50mmHg and/or angiographical evidence. Patients with normal macrovascular blood
flow may still have microvascular disease. Arterial insufficiency frequently occurs with
diabetes-related complications, venous insufficiency or other etiologies.

A key premise for successful wound
management is that every lower -limb

Every lower-limb wound wound should be considered a vascular

should be considered a wound until proven otherwise.  This
vascular wound until important message is reflected
proven otherwise. throughout this  framework . Therefore, the

minimum care requirements outline  the

need for providers to conduct vascular
screening for poor bl ood flow on all at -risk patients including those with vascular
disease and/or risk factors including diabetes.  All patients with a positive vascular
screen should be referred for vascular studies and/or to a vascular specialist for  further
assessment. Furthermore, p atients with identified vascular insufficiency and  rapidly
evolving tissue loss or active symptoms (e.g., pain, acute wound infection, Charcot
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arthropathy, critical limb threatening ischemia, acute limb ischemia) should be urgently
referred to a vascular specialist (time is tissue) and/or other lower -limb preservation
specialists (e.g., foot, ankle, orthopedic, plastic and/or infectious disease specialists)  as
required for medical and/or surgical management to preserve the limb.

Hard -to -Heal Wounds

Another important concept  that informs the framework is that of a hard -to-heal wound ,
often calledad c hr o ni c aterm that incdrrectly signals that the wound is

expected not to resolve . A hard-to-heal wound can be defined as a wound that has

failed to respond to evidence-informed standard of care in an orderly and timely

manner 2’ and is independent of the wound type and etiology. 2% The challenge is to
identify a hard -to-heal wound as early as possible .2

For many wounds, one or more of the fol lowing three key intrinsic abnormalities will be
present and delay or prevent healing :%

1 Ischemia;
i1 Infection; and
91 Inflammation .

A wound that exhibits exudate, slough and an increase in size by the third day of its
occurrence may already be defined as hard -to-heal.?’ In most wounds, notable healing
progress should be clear within a four -week period. 2 Recognizing early wound size
reduction has been shown to be a useful general measure of healing. ~ %°

The International Diabetic Foot Care Group and D -Foot International have developed

an Jeasy-to-usej tool to direct treatment based on the severity of a diabetic foot ulcer

and comorbidities. 3! The tool supports primary health care professionals  in the prompt
referral and treatment of patients with diabetic fo ot ulcers. For a non-complicated DFU,
the standard of care includes a maximum of 2 weeks of observation and treatment

with an outcome goal of a 30% decrease of ulcer area  and signs of granulation or re -
epithelisation . If this goal is not met, referral for  specialized care is recommended. For a
complicated DFU, the standard of care includes referral for specialized care with a
maximum delay of four days. *°
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The overall goal to prevent hard -to-heal wounds is to identify and manage risk factors
early, closely manage the wound and measure and monitor wound size through
regular follow -up and arrange timely referral to specialized wound care when required
When in doubt, refer to a

credentialled wound

specialist. 2’ The earlier issues The overall goal to prevent hard-to-
are identified and th e patient heal wounds is to identify and
referred for specialized manage risk factors early, treat the

wound prevention and
management , the better the
results . This includes faster

wound, closely measure and monitor
wound size through regular follow-

healing rates , fewer antibiotic up and arrange timely referral to
prescriptions, improved specialized wound care when
quality of life and wellbeing required.

for patients , significant cost
savings and reduced risk of
amputation. 2’

Lower -Limb Amputation

While the overall goal of this framework is to reduce non  -traumatic major lower -limb
amputation , it is important to note that, in some cases despite the delivery of best -
practice care, amputation m ay be the most appropriate and safe st option. The goals of
amputation are to relieve pain, encourage wound healing and to create the most useful
limb that will supporta pati ent As ability to ca¥Whenaout
lower -limb amputat ion is indicated, selection of the correct level is of critical importance

in order to optimize healing potential and function. 32 As such, an inter professional
team approach to amputation is key, and prosthetists  /orthotists as well as
rehabilitation specia lists should be involved early in the planning and decision  -making
process to support the best possible functional outcome. It is also imperative that
patient preferences and functional goals  are discussed and considered. Following
amputation, rehabilitation care 33, community re -integration , ongoing patient education
and psychosocial and financial supports are required to help the patient and their

family successfully and positively adapt to life with a lower -limb amputatio n.3*

October 2021 11
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Indigenous Populations

Undi genous popul ations, particul ar | periebhcheose i n
lower -limb amputation rates seven times the provincial average. 3 For Indigenous
populations to benefit from this framework, there must be consideration for
Indigenous -focused approaches to care and culturally -safe care delivery. Care must be
taken to understand the existing regional Indigenous health system of care, including
health programs, key health leaders and funding sources, as an essential  first step.
Special attention must be paid to this population that receives limited support fro m
federal and provincial systems.
Government funded systems should be
Indigenous populations, carefully investigated and supported
particularly those in including the federal Non-Insured Health
Benefits (NIHB) program for First N _ations
and Inuit , and provincial Ontario Ministry
of Indigenous Affairs Aboriginal Health

Ontario’s remote
Northwest, experience

lower-limb amputation Access Centres (AHAC) and Ministry of
rates seven times the Health and Long Term Care Ontario
provincial average. Aboriginal Diabetes Strateqy (MOHLTC

OADS)initiatives and culturally

appropriate programs . It is also imperative
that the lower -limb preservation health care team understand the unique history,
experiences and struggles of Indigenous communities by educating themselves about
Indigenous history, traumas and key issues facing Indigenous peoples today. 3 Health
care teams should include members of the Indige  nous community as active
participants and must work to build relationships and trust with and incorporate
Indigenous leadership and Indigenous health program champions in lower -limb
preservation planning and decision -making. 3¢

CanadaAs hi st mnpogedonfthe Indiganous population have impacted
every aspect of life including basic human needs. Over generations, this has had
serious negative effects on Indigenous interactions with the health care system
dictating the need for systemic changestoi mprove relations and health outcomes
including reducing lower -limb amputation. By partnering and learning together we can
truly move towards truth and reconciliation. 3’
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Care Pathways

The system-level care pathways described below highlight the  evidence -informed
best-practice key care activities for the prevention and management of lower -limb
wounds. They are meant for use by lower -limb preservation organizations,
administrators, champions and leaders to guide the development and delivery of
lower -limb preservati on services in Ontario , accommodating regional needs and
resources .

Pathway for Preventing and Managing Diabetic Foot Complications

The Wounds Canada Pathway for Preventing and Managing Diabetic Foot
Complications “was developed by the Diabetic Foot Canad a Task Force. The one-
page infographic highlights the key care activities for the prevention and
management of foot complications for  patients living with diabetes. The pathway
accompanies the Wounds Canada Best Practice Recommendations for the

Prevention and Management of Diabetic Foot Ulcers (2019) *2. Together they provide
practical , leasy-to-follow } best-practice evidence to support providers, patients
families and the health care team in planning and delivering the best clinical practice
for the prevention and management of diabetic foot ulcers or other foot
complications. Many other standards, guidelines and best practice

recommendations also exist for the prevention, assessmentand ma  nagement of the
diabetic foot and diabetic foot ulcers 1112151921

Pathway for Preventing and Managing Vascular Wounds

Best-practice evidence exists for the prevention and management of  vascular
wounds , albeit awareness is not yet widespread . The Wounds Canada Best Practice
Recommendations for the Prevention and Management of Peripheral Arterial

Ulcers* provides a summary of current best -practice guidelines to optimize the
prevention and management of vascular wounds and to reduce unnecessary limb
loss. The Wound, Ostomy and Continence Nurses (WOCN) Society has also published
an evidence -informed Guideline for Management of Wounds in  Patients with Lower -
Extremity Arterial Disease 2° to guide the screening, diagnosis, treatment and
management of pati ents with wounds as a result of vascular disease.
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Described below is a new Pathway for Preventing and Managing Vascular Wounds
(figure 4). This pathway is aligned with the Wounds Canada Best Practice
Recommendations for the Prevention and Management of Peripheral Arterial Ulcers
and the Wound, Ostomy and Continence Nurses (WOCN) Society Guideline for
Management of Wounds in Patients with Lower -Extremity Arterial Disease. The
pathway highlights the key care activities for vascular wound prevention and
management in a practical one -page infographic. It emphasizes the importance of
regular screening, early identification, timely assessment and best  -practice
treatment of a vascular wound (time is tissue) to guide the development and delivery
of lower -limb preservation services to reduce preventable lower  -limb amputations.
Additionally, it includes the definition of a vascular wound  and again highlights the
importance that every lower -limb wound should be considered a vascular wound
until proven otherwise.

Care Pathways

CARE PATHWAY SERIES

Pathway for Preventing and Managing Vascular Wounds

A vascular wound is defined as a wound with arterial insufficiency with either non-palpable pulses and/or an ankle-brachial index (ABI) < 0.9, and may also be combined with
diabetic foot complications, venous insufficiency or other etiologies. All lower-limb wounds should be considered a vascular wound until proven otherwise.

Person with vascular disease or risk factors with Person with vascular disease with Person with vascular disease with
no history of vascular wounds or tissue loss current vascular wound or tissue loss remission of vascular wound

Goal: Prevent vascular wound Goal: Treat vascular wound and preserve limb Goal: Prevent recurrence of vascular wound
Time frame: Regular (every 3 to 12 months) Time frame: Urgent (within 24 to 72 hours depending on severity) Time frame: Frequent (every 1 to 12 months)
and ongoing

Assessment
« Complete holistic assessment «Vascular assessment, including lower-limb « Ongoing surveillance based on history of aso
« Full vascular screen for poor blood flow, vascular examination 2 ﬁﬂ previous vascular wound

including absent foot pulses, lower-imb ¢ dh & 3 «Wound, infection and causative factor
pain at rest, night or with walking, cool assessment
lower-limb, wounds, tissue loss

Plan of Care
« Ensure ongoing adequate blood flow to
support tissue integrity “au
+ Rapid access to vascular specialist BREVENTATIVE] | 0 inue prevention recommendations
+ Assess physical and mental heaith, for vascular medical and/or surgical a0 sTERS e ALLO
including social determinants of health, management
and make appropriate referrals «Identify and manage wound and ALBO
« Refer for vascular studies and/or to bone infection
vascular specialist (time is tissue) + Urgently treat acute infection,
« Self-management education, including abscess and/or rapidly evolving ﬂ s
exercise rehabilitation tissue loss S = T
2 g g z . to vascular specialist for
« Cardiovascular risk factor modification, « Develop a vascular wound care plan and (WORSENING) el z S
including smoking cessation and respond to wound trajectory haBH0 §oNOmo ;:(u"e?:‘ oi:‘r::is::lgelmew;?bi:sues AsBD
diabetes management - Consider advanced therapies to ASED ‘i;sgs:fm;) ' il
« Pressure relief, edema management and expedite healing

« Mobility support (e.g., preventative
orthotics, walking and A0
mobility devices)

« Rapid access (within 24 to 72 hours)
back to wound specialist for any F 1T =]

R
of
- % ly s +Every 1 to 12 months based on
N It HOOS) « Continually reassess vascular an identified risk
« Every 3 to 12 months based on wound status AssD «Monitor high risk areas for hL20O

level of risk recurrence

Relaive nancalburden: () L e (5] 6 v‘t_m. reatvefnanciat burten: () @)
1
=

Antibiotic use:

SR O e 3 & =k
location: home (Ml care clinic care clinic preservation centre care ©2020 Canadian Assocation of Wound Cae Printed In Canada 19456

Figure 4. 7 Pathway for Preventing and Managing Vascular Wounds
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Pathway Components

Care Pathways

For patients with vascular disease and/ or risk factors including diabetes with no
history of vascular wound or tissue loss, the overall goal is to
wound. Key messages include the following:

f
T

Vascular screening for poor blood flow

Assessment of mental and physical health,
cardiovascular risk factors and social determinants
of health with referrals as appropriate

A focus on p revention to minimize health care costs
and maximize individual outcomes

Culturally -safe self-management e ducation in
preferred languages for patients and families
Timely referral for vascular studies and/or to a
vascular specialist for all patients with a positive
vascular screen

prevent a vascular

Person with vascular disease or risk factors with
no history of vascular wounds or tissue loss
Goal: Prevent vascular wound

Time frame: Reqular (every 3 to 12 months)

S As

+ Complete holistic assessment

+ Full vascular screen for poor blood flow,

including absent foot pulses, lower-limb

pain at rest, night or with walking, cool

lower-limb, wounds, tissue loss

~ Phnofcare

+ Assess physical and mental health,
Including social determinants of health,
and make appropriate referrals

« Refer for vascular studies and/or to
vascular speclalist (time Is tissue)

+ Seff-management education, including
exercise rehabllitation

« Cardiovascular risk factor modification,
Including smoking cessation and
diabetes management

« Pressure relief, edema management and

ALL0

ALLO
[LTY 1=

[ T-Y =]

level of risk

Urgent (within 24 to 72 hours depending on severity) access to a vascular

and/or other lower -limb preservation specialist for all patient

or active symptoms including pain (time is tissue)

s with tissue loss

For patients with vascular disease with a current vascular wound or tissue loss, the
overall goal isto treat the wound and preserve the limb. Key messages include the
following :

T

T

Urgent (within 24 to 72 hours depending on severity)
access to a vascular and/ or other lower -limb
preservation specialist for medical and/or surgical
management (time is tissue)

Referral to a credentialled wound specialist for
development of a vascular wound care plan and
responding to wound trajectory

Continuous reassessment of vascular and wound
status

Continued prevention

October 2021

Person with vascular disease with
current vascular wound or tissue loss

Goal:Treat vascular wound and preserve limb

Time frame: Urgent (within 24 to 72 hours depending on severity)
and ongoing

«Vascular assessment, including lower-limb
vascular examination

«Wound, infection and causative factor ‘&D
assessment

« Rapid access to vascular specialist

for vascular medical and/or surgical ado
s S
«Identify and manage wound and

bone infection ALE0

- Urgently treat acute infection,

abscess and/or rapidly evolving &

tissue loss o ) .
«Develop a vascular wound care plan and

respond to wound trajectory ﬁ‘ln
- Consider advanced therapies to

expedite healing h .a a
« Continually reassess vascular and
wound status ALSD

« Continue prevention recommendations
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