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Objectives

ÅDescribe the basics of wound evaluation

ÅLearn key steps to managing wounds

ÅDiscuss specific issues with the most common 
types of wounds:

ïDFU

ïVenous

ïPressure

ïArterial

ÅHighlight a few key points



Wound Care

ÅIs as much art as it is science
ïGood data can sometimes be lacking

ïGood trials are inherently hard to design

Å¢ƘŜǊŜΩǎ ƻŦǘŜƴ ƳƻǊŜ ǘƘŀƴ ƻƴŜ άǊƛƎƘǘέ ǿŀȅ

ÅIs often best accomplished with a team

ÅThe wound itself is usually only a symptom of the 
problem

ÅThe issues I focus on may be different than others
ïLΩƳ ŀƴ L5 ŘƻŎ



Wounds by the numbers

Å6.7M patients suffer with non-healing wounds

ÅPrevalence of lower extremity ulcerations in pts 
>65 is as high as 5%

Å29.1M diabetic patients in the U.S. (9.3% of the 
population)

Å2.5M patients age 75+ acquire a pressure ulcer

Å30% of untreated wounds result in amputation. 

ÅPatients with an amputation have a 50% mortality 
rate within 5 years. 

Healogics2016
Spentzouris. SemIntervRad. 2009



Acute vs Chronic 

ÅMost of what we are discussing is chronic 
wounds (>30 days)

ÅChronic wounds are different 

ïThey fail to progress naturally 
(hemostasisĄinflammationĄproliferationĄ
granulationĄremodeling)

ïGoal to address the reason for this failure



Wound Examination

ÅLocation

ÅSize

ÅShape

ÅMargins

ÅDepth

ÅAlignment with skin 
lines

ÅNeuro function

ÅVascular function

ÅTendon function

ÅUnderlying structures

ÅWound contamination

ÅForeign bodies



The Wound Care Basics

ÅIf you take nothing else from thisΧ

ïSome things are universal to managing most every 
chronic wound

ÅBlood flow

ÅPressure 

ÅHost Factors

ÅDebridement

ÅColonization and Infection management

ÅPick a reasonable dressing



Adequate Blood Flow

ÅThis is a cornerstone of any wound assessment

ÅPhysical Exam a good place to startΧpulses?

Å!.LΩǎ ƻŦǘŜƴ ǳǎŜŘ
ïABI <0.9 and >1.3 generally accepted as abnormal

ïCan be misleading in diabetics

ÅArterial duplex
ïHelps with stenosis vs occlusion

Å¢/haΩǎ όǳǎǳŀƭƭȅ ƛƴ ǎǳǊƎŜǊȅ ƻǊ ǿƻǳƴŘ ŎƭƛƴƛŎύ

ÅPrompt referral to for vascular evalis key if arterial 
disease 

Goldberg. SurgClinN Amer. 2010. Spentzouris. SeminIntervRad. 2009



Offloading

ÅWhether pressure ulcer or neuropathic foot 
ulcers removing pressure is essential

ïtǊŜǎǎǳǊŜ ǳƭŎŜǊ ǿƻƴΩǘ ƘŜŀƭ ƛŦ ǘƘŜǊŜΩǎ ǎǘƛƭƭ ǇǊŜǎǎǳǊŜ

ÅOften requires increased caregiver attention 
as well as assistive devices

ïSpecialty shoes/casts

ïSpecialty beds/custions



Host Factor Optimization

ÅAddress nutrition 

ï30 to 35 calories/kg/day

ï1.25 to 1.5 g of protein/kg/day

ÅReplace vitamins and minerals in those who are 
deficient

ÅSmoking cessation

ÅDiabetes Control

Whitney. Wound Rep Reg. 2006.



Host Factor Optimization: work up

HealogicsHealsource. 2016



Wound Debridement

ÅEstablishing a clean wound is essential

ÅNecrotic tissue and devitalized tissue are bad

ïAre often full of bacteria

ïLƴƘƛōƛǘ ǿƻǳƴŘ ƘŜŀƭƛƴƎ ŀƴŘ ǘƘŜ ōƻŘȅΩǎ ƴŀǘǳǊŀƭ ŘŜŦŜƴǎŜ

ïAre a culture medium for bacteria

ÅDebridement addresses this while removing 
senescent cells 

ïConverts molecular and cellular environment from 
chronic to acute wound

Schultz. Wound Rep Reg. 2003.  Sibbald. Ostomy/Wound Manage.2000.   
Robson. Wound Rep Reg. 2006 Steed. Wound Rep Reg. 2006



Wound Debridement

ÅMethod has to do with type of wound and capabilities 
of the provider

ÅSharp
ïScalpel, curette

ÅEnzymatic
ïCan be expensive, is less painful

ÅAutolytic
ï¦ǎŜǎ ōƻŘȅΩǎ ƴŀǘǳǊŀƭ ǇǊƻŎŜǎǎΣ ǎƭƻǿ

ÅMechanical
ïWet to dry dressings; not used as often in wound centers

Schultz. Wound Rep Reg. 2003.



Manage Wound Infection

ÅAll chronic wounds are colonized with bacteria

ÅPresence of bacteria in wounds does not 
indicate infection
ïLŦ ŀ ǿƻǳƴŘ ŘƻŜǎƴΩǘ ƭƻƻƪ ƛƴŦŜŎǘŜŘΣ ƛǘ ǇǊƻōŀōƭȅ ƛǎƴΩǘ

Å106 CFU of bacteria in wound generally 
considered abnormal 

ÅIs a balance between bacteria and host 
defense

ÅInfection results when this balance is lost



Culturing that woundΧ

Two most commonly accepted methods:

10 point Method
Å Cleanse bed 

Å ZigZagand rotate 360o

Å Avoid debris and frank pus

Levine Method:
Å Cleanse bed

Å Rotate over 1cm sq

Å Press firmly into tissue
C

Levine. Advances in Skin & Wound Care. 2004



Wound Infection

ÅLocalized (to the wound) infection: 
ïNon-healing, bright red granulation tissue, new breakdown or necrosis, 

Increased exudate, foul odour

ÅSpreading infection:
ïDeep wound infection: Pain, induration, Erythema (> 2 cm), Wound 

breakdown, Undermining or tunnelling, Probing to bone

ÅSystemic infection
ï Fever, hypotension, etc



Managing Infection

ÅMust have a sense of degree of tissue involved

ÅFor superficial infection there is little benefit 
to systemic antibiotics
ïPoor penetration

ïSystemic exposure for a localized problem

ÅSpreading and systemic infection 
ïAntibiotics

ïFurther evaluation for complications
ÅMRI/CT scanning when indicated

Steed. Wound Rep Reg. 2006



Topical Anti-infectivesfor Superficial 
Infections

ÅStop topical antimcrobialswhen wound back 
in balance to limit tissue toxicity

Gram Positives Gram Negatives Fungi Resistance

Chlorhexidine +++ ++ + +

Honey +++ +++ +++ 0

Iodine +++ +++ +++ 0

Silver +++ +++ + +

Steed. Wound Rep Reg. 2006 Lipsky, ClinInf Dis. 2009



Pick The Right Dressing

ÅLǎƴΩǘ ŀǎ ƘŀǊŘ ŀǎ ƛǘ ǎƻǳƴŘǎ ƛŦ ȅƻǳ ƪŜŜǇ ŀ ŦŜǿ 
things in mind

ÅMaintain adequate wound moisture

ï¢ƘŜ άDƻƭŘƛƭƻŎƪǎέ ǇǊƻōƭŜƳ

ÅCost effective

ÅPatient can apply



HealogicsHealsource. 2016.

Wound Dressings



Wound Dressings

Dressing Wound Type Change Frequency Special Properties

Santyl Necrotic Daily Debriding

Hydrogel Dry to moist wounds Every 1-3 Days Depending on Drainage
Moisture and 
Debriding

Therahoney Dry to moist wounds Every 1-3 Days Depending on Drainage
Moisture, Debriding 
and Pain Reduction

Xeroform Dry to moist wounds Up to three days depending on drainageMoisture, AM

Hydrocolloid Superficial or shallow with necrosis Every 3 to 5 days
Autolytic Deb, 
Moisture

Honey CaliumAlginate Mod. Drainage with small necrosis or pain Every 3 to 5 days

Absorbtion, 
Debridement and 
Pain Reducation

Maxorb Mod to Heavy Drainage Every 3-7 Days Absorption

MaxorbAg Mod to Heavy Drainage with signs of inf Every 3 to 7 Days Absorption, AM

Drawtex Heavy Drainage Up to 7 days depending on drainage Absorption

HydroferaBlue Mild to heavy Drainage Up to 7 days.  Will turn white when due
Absorption, Debriding 
and AM

Mepitel Hypergranulated Up to 7 days.  Cover with another dressing

Iodosorb Moderate to Heavy Up to 7 days,  Will turn white when dueAbsorption, AM

Purachol Needs moisture Up to 7 days depending on drainage
Ideal for stalled 
wounds

PuracholAg Needs moisture Up to 7 days depending on drainage
Ideal for stalled 
wounds



Å[ŜǘΩǎ ŦƻŎǳǎ ƻƴ ŀ ŦŜǿ ƻŦ ǘƘŜ Ƴƻǎǘ ŎƻƳƳƻƴ 
types of chronic wounds



de Araujo, T. et. al. Ann Intern Med 2003

Clinical Aspects of the Most Common Types of 
Ulcers of the Lower Limbs



Diabetic Foot Ulcers

ÅAre usually caused by a combination of
ïNeuropathy 
ÅSensory, motor and autonomic

ïDeformity
ÅCharcot joints, bunyons, hammer toes, etc

ïTrauma
ÅEpisodic (nail, rock, etc), Chronic (ill fitting shoes)

ÅOften complicated by presence of PAD

ÅAddressing these issues and managing infection 
are key to healing 

Steed. Wound Rep Reg. 2006. Spentzouris. SeminIntevRad. 2009



Development of Ulcers

ÅTypically painless, 
even with severe 
infection

ÅOften just report 
soiled socks

Å10-15% of those with 
DM will get a foot 
ulcer



Assessment of DFU

ÅWhen, where, how

ïPresence of foreign body still?

ïPlain films

ÅEvaluate for evidence of:

ït!5 ό!.LΩǎΣ ¢ƻŜ-Brachial index, arterial duplex)

ïNeuropathy (monofilament)

ïGlycemic control and other host factors

Steed. Wound Rep Reg. 2006. Spentzouris. SeminIntevRad. 2009



Evaluating and Grading DFU

ÅHow bad is it

ÅIs it infected

ÅThe Wagner grading system



Managing Infection in DFU
ÅLow threshold for further evaluation
ÅWho should you be worried about?
ïWounds > 2 cm
ïHigh ESR
ïNo improvement in 2-3 weeks

ÅProbe to bone
ïVarying reports of sensitivity from 12-80%
ïNegative predictive value decent

ÅMRI or bone scan?
ïThe MRI is more sensitive and specific
ïCan often localize disease better

Steed. Wound Rep Reg. 2006. Lozano. Diabetes Care. 2010
Lavery. Diabetes Care. 2007 Lipsky. ClinInfect Dis. 2012



Managing DFU w/ Osteomyelitis

ÅAre optimally managed with surgery and antibiotics
ïDebridement and 2-4 weeks of antibiotics, ideally based on 

cultures

ÅProlonged medical management alone vs surgery not 
well studied 
ïSuccess rates 60-80%
ïMust consider 
ÅaƻǊŜ ǘƻ ƛǘ ǘƘŀƴ Ƨǳǎǘ ŀƭƛƎƴƛƴƎ άōǳƎ ŀƴŘ ŘǊǳƎέ
ÅToxicities of antibiotics
ÅRisk of the line
ÅLǎƴΩǘ ǊŜŀƭƭȅ ŀ ƎƻƻŘ ƻǇǘƛƻƴ ŦƻǊ ǇŀǘƛŜƴǘǎ ƘŀǾŜ ŜȄǘŜƴǎƛǾŜ ōƻƴȅ 

destruction or who have failed previous courses of abx

ÅConsider Hyperbaric Oxygen Therapy (HBO)

Steed. Wound Rep Reg. 2006. Lipsky. ClinInfect Dis. 2012
Lipsky. Diabetes MetabRes Rev. 2012.



DFU: What about offloading?

ÅIs a key aspect of management

ÅCan be done with therapeutic shoes, 
cast walkers 

ÅTotal Contact Casting
ïIs gold standard

ï90 vs 60% healing rate at 12 weeks w/ 
shoe

ï/ŀƴΩǘ ōŜ Ǉǳǘ ƻƴ ŀŎǘƛǾŜƭȅ ƛƴŦŜŎǘŜŘ 
wound

ïRequires some expertise to put on 
Steed. Wound Rep Reg. 2006. Armstrong. DiabtesCare. 2001



Diabetic Foot Ulcer: Follow UP

ÅA DFU shouldheal if:
ïThere is adequate arterial inflow

ïAny infection is appropriately managed

ïPressure is removed from the wound and its margins

ÅFailure to achieve 40% improvement at 4 weeks is 
a poor prognostic indicator and alternatives 
should be considered
ïBiologic wound coverings

ïRe-evaluate for infection

ïConsider if offloading is sufficient

Steed. Wound Rep Reg. 2006. 



Diabetic Foot Ulcer: Follow Up

ÅOnce an ulcer is healed there should be a 
focus on prevention

ïFitting for appropriately fitted footwear

ÅGive them an rx before they leave your office and keep 
the offloading that worked until the shoe is available

ïPatient education

ÅGlycemic control

ÅDaily foot checks

ÅAvoid walking in bare feet



Venous Leg Ulcers

ÅCan account for about half of all lower 
extremity ulcers

ÅCan affect about 4-5 % of adults > 65

ÅTypically take longer to heal

ÅUsually lower limb above medial malleolus 
Are sometimes mixed arterial/venous 
(remember that arterial testing!)

Word. Surg Clin N Amer. 2010. Robson. Wound Rep Reg. 2006



Venous Leg Ulcers

ÅVeins:
ïHold 75% of the blood 

volume

ïAre organized into 
superficial and deep 
veins connected by 
perforating veins

ïHave valves for 
unidirectional flow

ïAre low pressure 
systems (10-15mmHg)

Word. SurgClinN Amer. 2010. Robson. Wound Rep Reg. 2006
http:// www.apligraf.com/professional/wound_facts_and_prevention/aboutVLU.html



±Ŝƴƻǳǎ LƴǎǳŦŦƛŎƛŜƴŎȅ ƛǎΧ

ÅValvularincompetence and venous obstruction.

ÅSymptoms worsen as more sites are involved.

ÅVenous hypertension leads to 
ïDilation of capillary beds, fibrinogen leak, formation 

of a fibrin cuff that then stops delivery oxygen, 
nutrients, growth factors. 

ïWBC entrapment in the capillary wall, setting up an 
inflammatory reaction, injuring the vein and valves. 

Word. SurgClinN Amer. 2010. Robson. Wound Rep Reg. 2006
http:// www.apligraf.com/professional/wound_facts_and_prevention/aboutVLU.html



Symptoms and Signs

ÅNocturnal pain, restless legs

ÅOrthostatic pain

ÅEdema,          Varicosity,  Hyperpigmentation, ulceration

http:// www.upstate.edu/surgery/healthcare/vascular/cvi.php



Venous Stasis DermatitisΧNOT 
CELLULITIS



Venous Leg Ulcer: Treatment

ÅCompression is the cornerstone of treatment
ÅCompression is the cornerstone of treatment
ÅRange of 10-60mmHg (TED hose 18mmHg)
ÅKnee-High as good as Thigh-High. 
ÅWraps typically used while ulcer present
ÅCompliance very difficult 
ÅCaution with 
ïVolume sensitive patients
ïArterial insufficiency
ïUncontrolled infectiony

Word. SurgClinN Amer. 2010. Robson. Wound Rep Reg. 2006



Venous Leg Ulcer: Treatment

ÅMultiple wrap 
options are 
available

ÅDownside of 
wraps are that 
compression 
can be variable

Word. SurgClinN Amer. 2010. Graphic-Sloane-Rivera. Podiatry Today 2012
Zarchi. JAMA Dermatology. 2014

Tubigrip 2 layer lite 2 layer Three layer Four Layer Unna Boot

8mmHG/layer 20-25mmHg 30-40mmHg 35-40mmHg 40mmHg 20-30 mmHg

ABI > 0.5 ABI > 0.8 ABI > 0.8 ABI > 0.8 ABI > 0.8


