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Program Objectives

Â Identify different types of leg ulcers

Â Identify characteristics of venous leg ulcers

Â Initiate a management plan for healing

ÂDifferentiate among venous, arterial, and neuropathic 
ulceration

Â Identify key risk factors for lower extremity ulcerations



Pre-Test

ÂAll patients with venous leg ulcers require 
compression

ÂVenous ulcers are not painful

ÂVenous ulcers have a punched out appearance

ÂVenous ulcers are the result of chronic venous 
hypertension

ÂHigh compression should be used for arterial ulcers



3M

Etiology- Leg Ulcers Treated

72 % 8 % 14 % 6 %

venous        arterial          combined    other



Why Do We Care?

Â Predominate in the aging population

Â Interfere with mobility

ÂOften painful

ÂDecrease quality of life

ÂMay be chronic, long term

Â Expensive to treat



Sorting it Out

Â Arterial 

Â Neuropathic

Â Venous

Â Other?



Do You Know the Difference?



What about Arterial Ulcers?

ÂResult from LOWER-EXTREMITY ARTERIAL DISEASE 
(LEAD)

ÂInsufficient arterial perfusion to the lower extremities Ÿ 
arterial ulcers



Arterial Ulcers - Risk Factors

Â Atherosclerosis

ÂDiabetes

Â Smoking

Â Age

ÂHyperlipidemia

ÂGENETICS

ÂHypertension



When Arterial Flow is Diminished:

ÂMinor injuries can become non-healing wounds

ÂUlcers occur often at distal locations

ÂMay progress to gangrene or tissue necrosis Ÿ 
amputation



Clinical Presentation of LEAD

Â Pain

Â Ischemia of toes

ÂMinimal exudate

ÂMinimal granulation tissue

ÂWound size may be small, 
but deep



Clinical Presentation

Â Punched out appearance

Â Localized edema

Â Skin temperature ï
decreased

ÂDependent rubor, elevational
pallor

Â Skin ïShiny, thin, taut, hair 
loss on lower extremity

Â Absent or diminished 
peripheral pulses

Â ABI < 0.9 



Arterial Ulcers - Treatment 

Â Vascular consult ïRe-establish perfusion
Ã Surgical intervention ïbypass / angioplasty, 

skin grafts, amputation

ÂReduce risk factors
Ã smoking cessation

Ã increased activity

Â Prevent infection

Â Pain management:
Ã Walking, specialist referral

Ã Aspirin, Cilostazol, Prostaglandins?, Pentoxifylline?



Nursing Management

Â Avoid debridement until perfusion is determined

ÂChoose appropriate dressings.  May need frequent 
visualization and inspection of wound

ÂDetermine proper use of antiseptics to assist with 
maintenance of stable eschar

ÂDo not rely on topical antibiotics to treat infected, 
ischemic wounds



Diagnostic Evaluations

Â Ankle Brachial Index (ABI)

Â Toe Pressure (TP) measurements ïfor patients 
with diabetes and suspected LEAD

Â TranscutaneousOxygen (TcPO2)

Â Angiography or Arteriographymay be ordered



Arterial Pathways



ABI Study

Â A method for comparing 
blood pressure in the arm to 
blood pressure in the leg

ÂReflects the degree of 
perfusion loss in the leg

Â Should be a resting pressure 
obtained with the patient in a 
supine position 



ABI Interpretation*

Â > 1.0 Normal

Â < 0.9 LEAD

Â < 0.6 to 0.8 Borderline

Â < 0.5 Severe Ischemia

* WOCN Guideline for Management of Wounds in Patients with Lower-Extremity Arterial Disease 2002



Management

Â Avoid debridement until perfusion is determined

Â Choose appropriate dressings.  May need frequent visualization and 
inspection of wound

Â Determine proper use of antiseptics to assist with maintenance of stable 
eschar

Â Do not rely on topical antibiotics to treat infected, ischemic wounds

Â Pain management ïwalking, specialist referral 

Â Medications: Aspirin, Cilostazol, Prostaglandins?, Pentoxifylline?

Â Surgical intervention ïbypass / angioplasty, skin grafts, amputation



Management of Edema

Â In patients with mixed venous and arterial disease, 
use reduced compression under close supervision

Ã ABI >0.5 to <0.8: modified compression, 23 ï30 mm / 
Hg 
at the ankle, may promote healing

Ã ABI <0.5: compression should not be used



Nutrition Education

Â Individualize to each patient

ÂRefer for nutritional consult

ÂNew evidence*: 
Ã Cholesterol reducing diets (Use of Vitamin E, garlic and fish oil 

has NOT been shown to be directly beneficial for LEAD)

Ã Niacin has been shown to increase HDL-C and decrease 
triglycerides

Ã L-Argininehas been shown to increase pain free walking 
and  vasodilationof the femoral artery

* WOCN Guideline for Management of Wounds in Patients with Lower-Extremity Arterial Disease 2002



Lower Extremity Neuropathic Disease (LEND) 

Wounds? 

Mechanism of damage:

ÂNeuropathy (loss of protective sensation

Â Peripheral vascular disease (decreased blood 
perfusion)
Ã Vascular changes (occlusion & calcification)

Â Tissue injury 

*WOCN Guideline for Management of Wounds in Patients with Lower-Extremity Neuropathic Disease 2004



Neuropathic Damage is Progressive Due 

to Uncontrolled Hyperglycemia 

Â Sensory
Ã Loss of protective sensation

ÂMotor
Ã Gait, muscle weakness

Â Autonomic
Ã Loss of sweat - dry skin

Ã Rigid arteries ïischemia , edema
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Diabetes ïCommon presentations

ÅNOTE:  Neuropathic ulcers 

are NOT pressure ulcers!  

ÅThink of their etiology ï

NEUROPATHY!



Wound Characteristics

Â Location:
Ã Plantar surface or areas exposed 

to trauma

ÂWound Base:
Ã Red or pale, ischemic

Â Sensation:
Ã Numbness, loss of feeling

Â Pain:
Ã Burning, tingling, may improve with 

walking



Neuropathy ïNursing Management

Â Assessment ïuse of 5.07 monofilament

Â Initiate LEAP model (lower extremity amputation model)

Â Education ïprevention strategies

ÂMultidisciplinary approach is recommended ïvascular 
referral for LEAD, debridement

ÂOptimize healing process through management of blood 
glucose levels



Diabetic Ulcers ïNursing Management

ÂWound care
Ã Offloading, referral, education & support

Ã Provide moist environment for healing

Ã Dressing selection ïperiodic reevaluation

Ã Maintain dry stable escharon noninfected, ischemic   wounds

ÂObserve clinical manifestations of infection ï
may be subtle due to reduced blood flow

Â Pain management

ÂMonitor patients receiving compression therapy due to 
decreased sensation of pain

ÂNutritional support, control of blood glucose



Venous Ulcers - Incidence

Â Account for 70-90% of all 
leg ulcers

Â Prevalent in 1-2% of 
population

ÂCommon in women

ÂMore common in aging

Â $ 1 Billion/year in US



Venous Ulcers - Impact

ÂQuality of life issues
Ã Inability to work

Ã Social isolation

Ã Housebound

Ã Depression



Normal Venous Anatomy

Deep

Deep veins - within calf muscle 

along arteries

ÅFemoral

ÅPeroneal

ÅPopliteal

ÅTibial

Superficial veins ïwithin 

subcutaneous tissue and 

muscle fascia

ÅGreater saphenous

ÅLesser saphenous

Perforator veins - connect the 2, 

lie outside the fascia at the 

medial malleolusregion



Venous System

Â deep veins

Four components, working

together against the 

force of gravity

Â superficial veins

Â venous valves

Â calf muscles inside
the inelastic fascia



Venous System

Â there is a continuous column        
of blood from foot to heart

Â ñthe battle against gravityò

the ñcalf muscle pumpò



VenousSystem

Â the calf muscles inside the 
inelastic fascia

muscle systole: 

Â every time the calf muscles
contract, the veins are
compressed and the blood
is pushed upwards



Venous System

Donôt forget the foot pump!
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Venous System Pressures

Supine= pressure in veins is 

approx 0-10 mm/Hg

Upright= hydrostatic pressure:

at base of foot = 80-90mm/Hg

30 mm Hg

40 mm Hg

50 mm Hg

60 mm Hg

70 mm Hg

80 mm Hg

90 mm Hg

100 mm Hg

Venous pressure equals the weight 

of the blood column between the 

foot and the heart.



ValvularIncompetence

Normal One-Way Flow



Normal Venous Circulation in Review

Â Blood flows from the superficial venous system to 
the deep venous system 

Â Is a low pressure system

Â Assisted by pressure-influenced unidirectional valves 
and calf muscle contraction



When Damage Occurs to the Venous Systemé.

Â Incompetent valves

ÂDamaged or dysfunctional veins

Â Impaired calf muscle pump

Chronic ambulatory venous hypertension occurs
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Chronic Venous Hypertension

Underlying cause of 
venous leg ulcerôs



Role of the lymphatics

ÅNetwork of capillaries, ducts, nodes and organs 

ÅInterspersed  between arterial and venous 

capillaries

ÅAssist in managing the  fluids that leak into the 

tissues

ÅMajor component of the immune system



Tissue fluid dynamics

ÅBlood vessels are semi-permeable membranes

Å16-18 Liters of fluid filter out of the capillaries daily

Å14-16 liters are reabsorbed by the venous capillaries

Å2-4 liters are transported by the lymph vessels (which allow 

proteins to pass through)



When fluids are not in balanceé

Edema 

ÅAcute  - short lived and self limiting, high filtration 

with low reabsorption

ÅChronic  - lasting >3 months, may be due to 

systemic condition

Lymphedema   

ÅPrimary

ÅSecondary



Fluid balance

Through filtration and reabsorption, the cells are 

bathed in fluids bringing nutrients and removing 

waste products

Fluids are kept in balance by:

ÅHydrostatic pressures ïñpushò forces

ÅOsmotic pressures ïñpullò forces



Etiology of Venous Leg Ulcers

Â Exact mechanism of ulceration unclear:
Ã Fibrin Cuff Theory

Ã White Cell Rheology

Ã Trap Theory 

Venous leg ulcers are the most serious complication 
of chronic ambulatory hypertension



Venous leg ulcers: 

potential mechanisms leading to ulceration

ÅòTrapó hypothesis

ïMacromolecules trap growth factors

ïGrowth factors unavailable to repair or maintain tissue

ÅLeukocyte trapping

ïLeukocytes accumulate and occlude capillaries

ïActivated leukocytes release toxic metabolites

ïFree radicals and proteolyticenzymes damage endothelium

ÅFibrin cuff hypothesis

ïFibrinogen leaks through endothelial pores

ïPericapillaryfibrin cuff prevents oxygen and nutrient diffusion

Browse NL, et al. Lancet. 1982(8292);2:243-245. Falanga V, et al. Lancet. 1983;341:1006-1008. Coleridge Smith PD, 

et al. Br Med J (Clin Res Ed). 1988;296(6638):1726-1727.



Clinical Presentation of Lower Extremity 

Skin Changes



Clinical Conditions Present with LEVD 

Â Edema

Â Pain

Â Periwoundmargins

Â Skin condition



Common Characteristics of the Venous Ulcer

Â Location 

ÂWound edges

ÂWound Bed

Â Exudate



Effects of edema/lymphedema fluid

ÅInactivates normal antistreptococcalproperties of skin  

ÅInhibits mitogenicactivity and DNA synthesis

ÅHas higher levels of proinflammatorycytokines

ÅHas higher levels of protease activity

ÅHas reduced levels of growth factors

Sieggreen,MY, Kline RA Current concepts in Lymphedema Management Advin Skin and Wound Care;Vol 17, 

No.4,pages 174-180



Dermatitis

ñInside - out problem.

Only way to heal it is to remove the edemaò

Dr. David Keast, Enhancing Wound Healing with Compression Therapy 

Presentation  at Wounds International 2011, Cape Town Africa



Management of LEVD 

Â Assessment

Â Interventions
Ã Increase venous return

Ã Manage wound environment

Â Preventing recurrence



Comprehensive Assessment*

Â Review health history 
Ã Risk factors

Â Wound history 
Ã Description

Ã Onset 

Ã Duration

Ã Previous treatment

Ã Compression

Ã Recurrences

Â Examine leg from knee to medial malleolusfor clinical presentation 
of LEVD

Â Determine characteristics of the ulcer

*www.guidelines.gov



Lower Extremity Exam

Â Perfusion
Ã Pulses - palpate both dorsalispedisand posterior tibialpulses

Ã Venous refill time - normal is 20 sec. 

Ã Ankle-brachial index (ABI) using doppler

Ã Duplex imaging ïW or W/O color imaging

ÂObserve Skin/Characteristics of VLU

Â Impeding factors

Â% of healing, 4 week response

* www.guidelines.gov



Â Interpretation

> 1.0 Normal

> 0.8 LEVD

< 0.6 to 0.8   Borderline

< 0.5 Severe Ischemia

ABI Study
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100 110 120 130 140 150 160 170 180 190 200

20 0.20 0.18 0.17 0.15 0.14 0.13 0.13 0.12 0.11 0.11 0.10

30 0.30 0.27 0.25 0.23 0.21 0.20 0.19 0.18 0.17 0.16 0.15

40 0.40 0.36 0.33 0.31 0.29 0.27 0.25 0.24 0.22 0.21 0.20

50 0.50 0.45 0.42 0.38 0.36 0.33 0.31 0.29 0.28 0.26 0.25

60 0.60 0.55 0.50 0.46 0.43 0.40 0.38 0.35 0.33 0.32 0.30

70 0.70 0.64 0.58 0.54 0.50 0.47 0.45 0.41 0.39 0.37 0.35

80 0.80 0.73 0.67 0.62 0.57 0.53 0.50 0.47 0.44 0.42 0.40

90 0.90 0.82 0.75 0.69 0.64 0.60 0.56 0.53 0.50 0.47 0.45

100 1.00 0,91 0.83 0.77 0.71 0.67 0.63 0.59 0.56 0.53 0.50

110 1.10 1.00 0.92 0.85 0.79 0.73 0.69 0.65 0.61 0.58 0.55

120 1.20 1.09 1.00 0.92 0.86 0.80 0.75 0.71 0.67 0.63 0.60

130 1.30 1.18 1.08 1.00 0.93 0.87 0.81 0.76 0.72 0.68 0.65

140 1.40 1.27 1.17 1.08 1.00 0.93 0.88 0.82 0.78 0.74 0.70

150 1.50 1.36 1.25 1.15 1.07 1.00 0.94 0.88 0.83 0.79 0.75

160 1.60 1.45 1.33 1.23 1.14 1.07 1.00 0.94 0.89 0.84 0.80

170 1.70 1.55 1.42 1.31 1.21 1.13 1.06 1.00 0.94 0.89 0.85

180 1.80 1.64 1.50 1.38 1.29 1.20 1.13 1.06 1.00 0.95 0.90

190 1.90 1.73 1.58 1.46 1.36 1.27 1.19 1.12 1.06 1.00 0.95

200 2.00 1.82 1.67 1.54 1.43 1.33 1.25 1.18 1.11 1.05 1.00

brachial systolic pressure (mmHg)

very 

severe 

ischemia

severe 

ischemia

moderate

ischemia

mild

ischemia

normal

ankle

systolic

pressure

(mmHg)

ABI (ankle-brachial index)

1

2

Interpretation
>1.0 Normal

>0.8 LEVD

<0.6 to 0.8   Borderline

<0.5 Severe Ischemia



Skin ïWhatôs Wrong?

ÂDifferentiate between
Ã Dermatitis

Inflammation of epidermis 
and dermis

Ã Cellulitis

Diffuse acute inflammation 
and infection of the skin and 
subcutaneous tissues that 
signifies a spreading infectious 
process



Topical Therapy Choices

ÂWound management -follow basic principles
Ã Debridenecrotic tissue - no one method optimal

Ã Pain management - EMLA=B

Ã Appropriate dressings (control exudate, bioburden, 
prevent periwoundcomplications)

ÂControl infection
Ã Evidence:

Â No clear evidence of duration, efficacy or safety of topical antibiotics

Â >10.5 bacteria -short course (2 weeks) of topical antimicrobial 
may be beneficial=B

Â CadexomerIodine maybe beneficial in slough removal and Ź bioburden=A



Topical Therapy Choices

ÂCreate healing environment - evidence
Ã Hydrocolloid beneficial in pain=B

Ã Foam beneficial in pain=B

Ã No optimal type or frequency

Ã Hydrocolloid not more beneficial than non-adherent 
dressing=A

Â Protect surrounding skin
Ã Non alcohol barrier film, ointment

Ã Topical corticosteroids to reduce inflammation

Ã Bland emollients for moisturization

Ã Avoid fragrances, dyes 

Â Promote comfort



Provide Compression 

ÅUse to reduce, control and minimize effects of 
venous hypertension

ÂMost essential  component of venous leg ulcer   
treatment



Overall Compression Effects

Â Reduce edema 

Â Decrease exudate/weeping of the leg

Â Improve wound healing

Â Decrease aching and heaviness of the leg



ƴCompressionincreases venous ulcer healing  
rates compared with no compression

ƴMulti-layered systems are more effective 
than single-layered systems

ƴ High compression is more effective than low 
compression buté..

ƴ There are no clear differences in the 
effectiveness of different types of high 
compression

CullumN, Nelson EA, Fletcher AW, Sheldon TA. 

Compression for venous leg ulcers (Cochrane Review). 

In: The Cochrane Library, Issue 1, 2004. Chichester, UK: John Wiley & Sons, Ltd. 

Evidence-Based Recommendations 

for Venous Leg Ulceration



Patient Education

ÅRecurrence of venous leg ulcers may be as high as 69%.

ÅCompression - forever

ÅPatient lifestyle modification 

ÅPrinciples of Venous Leg Ulcer Prevention
ǒWear your bandages or stockings

ǒElevate legs for 15+ minutes several times a day

ǒExercise ïwalk, cycle  

ǒAvoid standing in one position 

ǒDonôt wear constricting clothing

ǒProtect legs from trauma

ǒPay attention to your legs.
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Compression therapy is a ñmobile 

therapyò and its success largely 

depends on patient compliance

The longer, more 

frequent and regular the patient moves, 

the more the natural 

function of the muscle pumps 

is activated and supported


