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The Patient
A 97-year-old female resident of a long-term 
care facility presented to the Wound Care Clinic 
with two painful ulcers on her left foot that had 
appeared in the previous two months. On her 5th 
toe she has a small .8 x .8 cm wound that showed 
exposed bone (see Figure 1). On her heel she had 
a small wound (see Figure 2).

Past medical history included hypertension, 
asthma, hypothyroidism, osteoarthritis, B12 defi-

ciency and psoriasis on the soles of her feet. Her 
medications included: acetaminophen, amlodip-
ine, enalapril, calcium carbonate, fluticasone 
250mcg inhaler, clobetasol cream and Vitamin 
B12 100mcg IM monthly. Hydromorphone was 
used with limited success to relieve the pain.

Prior to developing these painful wounds, the 
patient was attending many recreational activities 
in the home and would go for daily walks around 
the facility with her friend. She was able to ambu-

late using her 
walker and had 
no cognitive 
impairment. 
With the onset 
of the wounds, 
her mobility 
declined, nota-
bly her ability to 
ambulate outside 
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Figure 1. Left 5th toe wound. Figure 2. Left heel wound.
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of her room. She remained independent in the 
other Activities of Daily Living (ADLs), notably 
dressing, eating, toileting and personal care and 
received minimal assistance with bathing. 

She was now spending most her time in her 
room, sitting in a recliner. The home and family 
did most of the Instrumental Activities of Daily 
Living (IADLs) for her and she was able to phone 
others with the landline phone in her room (see 
Table 2). Family members brought forth concerns 
about the impact of the wounds on her activity 
level and on her mood.

The wound on the left 5th toe became infected. 
Treatment of the wounds consisted of several 
courses of antibiotics and topical dressings. Three 
months into treatment, a third painful wound 
appeared on her left calf (see Figure 3).

She was referred to a Vascular Surgeon six 
months into treatment as the wounds were not 
healing and continued to cause pain. 

The Issue
Peripheral arterial disease (PAD) is usually caused 
by atherosclerosis that leads to stenosis or block-
age of the major vessels supplying the lower 
extremities.1 This constriction impedes blood flow 
to the legs and can result in symptoms such as 
pain, cramping and weakness, particularly dur-
ing physical activities. Approximately 10% of the 

worldwide population have peripheral vascular 
disease though the prevalence increases as we 
age,2 making age the greatest risk factor for PAD 
(see Table 1).

Other Risk Factors For PAD
Additional risk factors for PAD include:3

• Current smoking
• Previous smoking
• Diabetes mellitus
• Decreased kidney function
• C-reactive protein > 3.0
• Hypertension

Symptoms Of PAD
Some patients with PAD may be asymptomatic 
but others suffer many medical issues such as 
claudication, ischemic rest pain, ischemic wounds, 
repeated revascularizations and limb loss.4

These symptoms can lead to a general decline in 
health status, poor quality of life and decreased 
abilities to preform both ADLs and IADLs (see 
Table 2).

Consultation with a vascular surgeon and vas-
cular studies should be considered early in treat-
ment of leg wounds and symptoms of PAD to 
decrease morbidity, improve quality of life and 
address issues with pain.  The vascular surgeon 
can determine if bypass surgery or computed 
tomography angiography (CTA), with or without 
angioplasty, might be required if there is block-
age in the main arterial vessels verses the distal 
peripheral vessels.

In our patient’s case, it was determined that 
a CTA with angioplasty was indicated. The CTA 
showed that in the left leg that there was severe 
tibial arterial disease and superficial arterial sten-
osis and occlusion (see Figure 4). All were opened 

Figure 3. Left calf wound.

Age PAD prevalence
60-69 7.0% (95% CI=5.6-8.4%)

70-79 12.5% (95% CI=10.4-14.6%)

80 and older 23.2% (95% CI=19.8-26.7%)

Table 1. PAD Prevalence and Age

Source: Data from the National Health and Nutrition Examination 

Survey 1999‐2004.3
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by angioplasty to provide continuous flow to the 
angiosomes of the lesions (see Figure 4). The pro-
cedure was well-tolerated by our 97 patient and 
done under local anesthetic as a day procedure.

Angiosomes
The concept of angiosomes was introduced by Dr. 
Ian Taylor in 1987 and is now used in the fields 
of vascular surgery, plastic surgery and wound 
management.6 It is a concept that helps explain 
the relationship between arteries and the tis-
sue territories they supply.6 An angiosome is a 
three-dimensional area of tissue containing skin, 
fat and muscle that is supplied by a source artery 
and drained by specific veins.

An understanding of angiosomes is important 
in vascular procedures to help improve wound 
healing by allowing the vascular surgeon to direct 
revascularization efforts to the territory supplying 
the wound.7

The arterial supply to the leg consists of six 
angiosomes which originate from three tibial 
arteries and their branches (see Figure 5):
1. Anterior tibial artery supplying the dorsum 

of the foot.
2. Peroneal artery supplying the lateral portion 

of the foot with some contribution to the heel.
3. Posterior tibial artery supplying the plantar 

surface of the foot. The posterior tibial artery 
further divides into a medial plantar, lateral 
plantar and calcaneal branch which supply the 
medial plantar surface, lateral plantar surface 
and the heel respectively.

Adjacent angiosomes are anatomically linked 
through choke vessels and direct arterial-arter-
ial connections, establishing a unified network 
wherein a single source artery can supply mul-
tiple angiosomes.7 This arrangement allows blood 
to bypass interruptions within the vascular tree.7 
While direct in-line flow is preferred, the redun-
dancy in lower extremity perfusion allows for 
multiple lower extremity revascularization options 
when perfusion through the specific angiosome 
supplying a wound cannot be restored.7

Why Might Some Older Adults Not 
Be Sent To Vascular Surgery For 
Assessment of PAD?
Ageism is the discrimination or stereotyping of 
individuals based on their age. Health-care pro-
viders may misinterpret or downplay the symp-
toms of PAD in their older adult patients attrib-
uting the symptoms to aging or other factors.   
Health-care providers should be educated about 
the prevalence of PAD in older adults and the 
potential benefits of angioplasty. 

ACTIVITIES OF DAILY LIVING (ADLs)
Mnemonic - DEATH

INSTRUMENTAL ACTIVITIES OF DAILY LIVING (IADLs)  
Mnemonic - SHAFT

D - Dressing S - Shopping

E - Eating H - Housekeeping

A - Ambulating A - Accounts

T - Toileting F – Food Preparation

H - Hygiene T - Telephone

Table 2. Activities of Daily Living and Instrumental Activities of Daily Living.5 

Figure 4. Lower extremity angiograms. Pre-procedure 
(left, ABI=0.28); Post-procedure (right, ABI=0.57).                            
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Back To Our Patient…
All the patient’s wounds healed over a period of 
five months and pain resolved.  The patient was 
able to return to her previous mobility status – 
walking around the long-term care home using 
her walker and accompanying her friend, a fellow 
resident. Her mood also greatly improved and 
she was able to return to attending recreation-
al functions at the home. Surgical intervention 
leading to subsequent healing led to a significant 
improvement in her overall quality of life. 

She had not been referred to vascular surgery 
for the first six months of her treatment and this 
delay could have led to a permanent decrease in 
her functional capacity. She died at age 101 of 
another unrelated short illness.
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Figure 5. The Angiosome concept: Illustration of 
the lower extremity angiosomes represented as a 
topographic map divided into five territories, supplied 
by the three main arteries and their branches.8 

Andrea Moser MD MSc CCFP FCPC (COE) 
CMD is Corporate Medical Director, City of 
Toronto, Seniors Services and Long-Term 
Care Division and Associate Professor, 
Department of Family and Community 
Medicine, University of Toronto.

Giuseppe Papia MD MSc FRCSC FRSCS 
is a Vascular Surgeon, Sunnybrook Health 
Science Centre and Associate Professor and 
Chair of the Division of Vascular Surgery in 
the Department of Surgery, University of 
Toronto.

https://www.cochranelibrary.com/cdsr/doi/10.1002/14651858.CD012542/full
https://pubmed.ncbi.nlm.nih.gov/17397438/
https://pubmed.ncbi.nlm.nih.gov/17397438/
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/j.1532-5415.2007.01123.x
https://agsjournals.onlinelibrary.wiley.com/doi/10.1111/j.1532-5415.2007.01123.x
https://pubmed.ncbi.nlm.nih.gov/20592174/
https://doi.org/10.4065/mcp.2010.0133
https://doi.org/10.4065/mcp.2010.0133
https://pubmed.ncbi.nlm.nih.gov/3567445/
https://doi.org/10.1016/0007-1226(87)90185-8
https://pubmed.ncbi.nlm.nih.gov/16799395/
https://pubmed.ncbi.nlm.nih.gov/16799395/
https://journals.lww.com/plasreconsurg/abstract/2006/06001/angiosomes_of_the_foot_and_ankle_and_clinical.28.aspx
https://journals.lww.com/plasreconsurg/abstract/2006/06001/angiosomes_of_the_foot_and_ankle_and_clinical.28.aspx
https://www.tandfonline.com/doi/full/10.1586/14779072.2015.1019472
https://www.tandfonline.com/doi/full/10.1586/14779072.2015.1019472

