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Chronic Wounds

 Major strain and challenge in every health care setting

 Multiply with aging and increasingly obese population

 Chronic wounds affect 6.5 million people every year

 Billions of dollars of health care cost

 Chronic wounds become stagnant

 Vicious cycle

 Exacerbated by numerous comorbidities, mixed etiologies, 

intrinsic and extrinsic factors



By 2030, 550 million people will 
have diabetes

39-80% of patients 

die within 5 years 

following an 

amputation



Scary statistics…

 A foot ulcer is the initial event in more than 85% of major amputations that 

are performed on people with diabetes.

 Throughout the world, it’s estimated that every 30 seconds one leg is 
amputated due to diabetes.

 10% of people with diabetes have a foot ulcer.

 Between 10-15% of diabetic foot ulcers do not heal

 25% of these will require amputation

 In the United States, the cost to care for diabetic foot ulcers is about $11 

billion per year

 Approximately 20% of hospital admissions in people with diabetes are due 

to foot ulcers



Simon et al.  2016



What goes wrong with chronic 

wounds?
 Biology of chronic wounds (present >3 months) is different than that 

of acute wounds

 Hallmark  chronic, persistent inflammation

 Inflammatory phase typically resolves quickly in acute wounds

 Large influx of innate immune cells into chronic wounds

 Inhibits many repair processes

 Build up of chronic necrotic debris at wound edge

 Result of reduced phagocytic capacity of immune cells at a chronic 

wound

 Why routine DEBRIDEMENT is an essential part of treatment



Build up of 

tissue 

degrading 

MMPs





Therefore, chronic wound 

management should aim to…

 Control biofilm

 Treat infection

 Routinely remove accumulated debris

 Control patient comorbidities which contribute to stalled wound 

healing



Wounds by Etiology

 Diabetic foot ulcers / neuropathic wounds 

 Venous Leg Ulcers

 Arterial Ulcers

 Pressure Ulcers 

 Traumatic/Surgical wounds



Diabetic Foot Ulcers (DFUs)

 15% of all individuals with DM will be affected by a foot 

ulcer

 Recurrence rate of 70% within 5 years (Reiber et al. 1998)

 85% of diabetic limb amputations are preceded by an 

ulcer (Pecoraro et al. 1990).

 Multifactorial in etiology:

 Ischemia

 Bony abnormalities

 Neuropathy

 Systemic barriers to wound healing

 Infection





Treatment

1. Offloading / Compression

2. Appropriate Dressings

3. Debridement

4. Antibiotics

5. Control of blood glucose

6. Evaluation and correction of arterial insufficiency



Offloading

 Loss of protective sensation  lack of awareness 

of developing or actual ulceration

 Motor neuropathy  affects muscles required for 

normal foot movement

Alters distribution of forces during walking

Callous formation in areas of increased pressure

 Ischemic necrosis of tissue beneath callous leads 

to breakdown of skin and SubQ

Neuropathic ulcer with “punched out” 

appearance 



Offloading



Offloading





Offloading

 Noninfected, nonischemic neuropathic plantar forefoot ulcers 

should heal in 6 to 8 weeks with adequate offloading.

 Lots of options for offloading…what’s best?

 Recent meta analysis and systemic reviews show that nonremovable

knee-high deveices are most effective. 

 Removes the temptation of non-compliance

 What about removable cast walkers (RCW)?

 May actually be more efficient at offloading (Bristol et al)

 However, issues is compliance

 Can be made non-removable 



Non-removable devices



RCW rendered non-removable

New gold standard?

Pre-fabricated removable 

walkers that are rendered 

“irremovable” have been shown 

to be as effective as the TCC 

(Bus et al, 2016)



When a non-removable device is 

contraindicated…

 Heavily exudating plantar foot ulcers

 Active mild infection not yet under control

 Plantar foot ulcers with mild/moderate PAD

 Concern for iatrogenic wounds

 If this is the case…

 Consider offloading with a forefoot offloading shoe, cast shoe, custom-

made temporary shoe 



Types of offloading

 Surgical shoe



Types of offloading

 Felted foam



Surgical offloading

 Achilles tendon lengthening

 Joint arthroplasty

 Single or pan metatarsal head resection

 Osteotomy 



Surgical offloading

 56 y/o DM male

 Hx of Charcot/midfoot deformity

 Chronic recurrent plantar midfoot 

ulceration

 TCC, custom footwear, good glycemic 

control

 Opted to attempt surgical correction of 

deformity prevent reoccurence



Surgical offloading

 Underwent plantar exostecomy

with Achilles tendon lengthening 

for surgical offloading



Surgical offloading

 6 weeks post-op

 Remains healed >1 year from 

surgery



Dressings

 Many different choices

 Different dressing types indicated for different wound types based 

on etiology, stage, presence/absence of infection, amount of 
drainage, etc.

 Overwhelming amount of choices

 Try to keep it as simple as possible 

 Use wound clinic for assistance with dressings for patients who have 

difficulty with compliance



Wet-to-dry gauze

 Benefits: readily available, inexpensive, simple application increases 

compliance, mechanical debridement

 Downfalls: bandage trauma, no anti-microbial properties, does 
create ideal wound healing environment, often not adequate for 

highly exudative/draining wounds

 Outdated!



Alginate Dressings

 High absorptive, non-occlusive

 Made of soft, non-woven calcium alginate 
fibers

 Pad or rope form

 Gel on contact with wound exudate

 Allows for a moist wound environment, autolytic 
debridement

 INDICATIONS

 Moderate to heavy drainage

 Infection (if impregnated with silver)

 CONTRAINDICATIONS

 Dry eschar

 Third-degree burns

 Heavy bleeding 



Antimicrobial dressings

 Deliver sustained release of anti-microbial agents

 Silver, iodine, PHMB, chlorohexidine

 Silver dressings available in multiple forms

 Hydrocolloids, foam, alginates, gelling fiber

 Indications

 Draining, infected, surgical, diabetic foot ulcers, 

pressure ulcers, vascular ulcers

 Contraindications

 Silver dressings should not be worn during MRI

 Patients with known sensitivies



Collagen dressings

 Sheets, pads, particles, powders, and gels 
derived from bovine, equine, porcine, or 
avian sources

 Encourage deposition and organization of 
newly formed fibers and granulation tissue in 
wound bed

 Indications

 Partial- and full-thickness wounds such as skin 
grafts, donor sites, surgical wounds, tunneling 
wounds, minimal to heavy drainage

 Contraindications

 Dry wounds, third-degree burns



Foam Dressings

 Polymer solutions in sheets capable of holding fluids

 Can be impregnated with other materials

 Non-adherent

 Available in sheets, pads, strips, and cavity dressing

 Indication

 Minimal- to heavily-exudating wounds

 Protect intact skin over bony prominences

 Warnings

 Can cause maceration if dressing is saturated

 Not effective on dry eschar



Hydrocolloid Dressings

 Occlusive or semi-occlusive 

 Paste, powder, gel, sheet

 Gel on contact with wound exudate

 Lightly to moderately exudating wounds

 Contraindicated in burns and dry wounds, 

wounds with heavy exudate, tunneling, 

infection, exposed tenson or bone



Medical Grade Honey

 Active Leptospermum honey or Manuka 

honey as main component

 Promote optimal healing by reducing 

edema, lowering wound pH, and promoting 

autolytic debridement of slough and eschar

 Indications:

 Partial and full thickness wounds of multiple 

etiology



Advanced dressings

 Collagenases (Santyl)

 Allows for maintenance debridement

 General painless

 Great for patients with fibrous or escharotic wounds which cannot 

tolerate debridement

 Growth factors (PRP, Regranex)

 Expensive, not easily accesible



 74 y/o F

 Stage III pressure ulceration

 Painful, doesn’t tolerate debridement well



 6 weeks into use

 Granular wound base

 Transitioned to collagen 

dressing



 Healed ~ 2 months later

 Need to reassess wounds 

frequently and adjust as necessary



Advanced dressings

 Skin substitutes

 Split thickness skin grafting

 Flaps and plastic surgery

 Negative pressure wound therapy



In my practice…

 At initial treatment, generally use:

 1. Silver alginate: highly draining, venous wounds

 2. Prisma: granular, superficial, non-infected

 3. Gentamycin or similar abx cream: partial thickness, superficial 

wounds.  Unable to afford advanced wound products.

 4. Betadine/iodine: dry gangrene, grossly infected wounds in the 

hospital setting

 5. Santyl: fibrotic wounds non-tolerant to debridement

 6. Advanced wound dressings: once wounds have failed a reasonable 

trial of alternatives.

ALWAYS in the setting of appropriate offloading, 

compression, and vascular and medical 

optimization



Debridement
 “the process in which all materials incompatible with healing are 

removed from a wound”

E. Espensen, Podiatry Today, 2007



Types

 Surgical/Sharp: use of a scalpel, scissors, or other instrumentation

 In clinic or OR

 Mechanical: hydrotherapy, whirlpool, or wound irrigation

 Autolytic: use of hydrocolloids or hydrogels

 Enzymatic: exogenously derived proteolytic enzymes

 Biological: larval or maggot therapy

 Chemical: application of relatively caustic chemicals 



Debridement
 Clinician cannot properly assess or document status of 

wound until all necrotic, hyperkeratotic, and devitalized 

tissue has been removed

 Dead tissue is a medium for bacterial growth 

 Presence of foreign material provokes an inflammatory 

response

 Necrotic tissues slow wound contraction

 Surgical/sharp debridement has long been viewed as the 

“gold standard” for debridement

 Often times practitioner choses method of 

debridement based on their level of comfort



Antibiotics





Treatment based on severity

 IDSA Classification has been prospectively 

validated as predicting the need for 

hospitalization

 No infection = 0

 Mild infection = 4%

 Moderate infection = 52%

 Severe infection = 70%



Appropriate cultures

 IDSA Guidelines

 “For infected wounds, we recommend that clinicians 

send appropriately obtained specimens for culture 

PRIOR to starting empiric antibiotic therapy if 

necessary “

 “We recommend sending a specimen for culture that 

is from DEEP TISSUE, obtained by biopsy or curettage 

AFTER the wound has been cleansed and debrided.”

 “We suggest AVOIDING swab specimens, especially 

of inadequately debrided wounds, as they provide 

less accurate results.”



Appropriate cultures
 Surface swabs are bound to be a misrepresentation of actual pathogen and will be 

contaminated with surface bacteria and normal skin colonizers not contributing to 
infection

 Routine swabbing of wounds in the absence of clinical signs of infection is not 
recommended

 Will likely result in a positive culture which physician is then obligated to treat

 Ideally, a deep tissue culture following debridement of necrotic/nonviable tissue 
and irrigation

 Not always practical or convenient

 If this is not possible, for a swab culture:

 Following debridement:

 1. Irrigate the tissue with normal saline solution

 2. Moisten a swab with normal saline solution

 Swab a 1 cm square are of viable tissue with enough force to produce exudate/bleeding



What antibiotics?

 Based on severity of infection

 Mild-moderate: target aerobic GPC, usually oral

 Some moderate my require parenteral therapy

 Severe: broad spectrum parenteral therapy

 Empiric therapy directed at Pseudomonas aeruginosa usually unnecessary 

EXCEPT for patients with risk factors for true infection with this organism

 Continue therapy through resolution of signs of infection but not through 

wound healing













Glycemic Control

 Team approach to treatment

 Does glycemic control improve wound healing?

 Recent systemic review (Patil et al., Diabetes 2018) showed a 

relationship between wound healing and improvement in glycemic 

control

 Improvement in rates of healing of DFU previously resistant to 

conventional care after strictly controlling glycemia

 Worsening glycemic control during DFU treatment significantly 

decreased odds of wound healing



Management of Arterial 

Insufficiency

 Team approach

 Rutherford classification

 Classifies PAD

 Useful in communication 

with your vascular surgeon

 Baseline vascular testing in 

ANY new patient with a 

wound



Arterial insufficiency

 Palpation of pulses

 Absent pulses can be an indicator of no flow, but palpable pulses are never 

an indicator of sufficient flow

 ABI’s

 Widely endorsed, non-invasive

 Can be unreliable

 Compares pressures in brachial arteries to lower extremity pressures

 However, MANY diabetic have calcified, non-compressible vessels leading 

to falsely elevated ABI’s

 Variation in administration of exam

 Duplex arterial ultrasound, pulse volume recordings, transcutaneous 
oximetry, skin perfusion pressures



Venous Leg Ulcers (VLU)
 AKA stasis ulcers

 Risk factors

 Older age

 Obesity

 Previous leg injuries

 DVT

 Phlebitis

 Irregular, shallow, located over 

bony prominence

 Varicosities, edema, venous 

dermatitis

 Usually recurrent

 Can persist for weeks to years



Distinguishing cellulitis vs. venous 

stasis
 More than 10% of patients labeled as having cellulitis do not have cellulitis

 Key characteristics:

 Redness, warmth, tenderness, swelling

 Also…

 Trauma

 Pain

 Leukocytosis

 Underlying immunosuppression/comorbidities

 Rapid progression

 Previous episodes

 Long-standing, slowly progressive course and a history of unsuccessful 

treatment with abx are strong indicators of a condition OTHER than cellulitis



Stasis Dermatitis

 Most common mimic of cellulitis

 Ill defined pitting edema of lower 

extremities

 Erythema, hyperpigmentation, 

serous drainage, superficial 

desquamation

 Generally bilateral

 Ongoing for years

 Pitting edema

 Legs non-tender



Venous wound management

 COMPRESSION THERAPY

 Standard of care

 Inelastic, elastic, and intermittent pneumatic compression

 Reduces edema, improves venous reflux, enhances healing, 

and reduces pain

 After healing, lifelong maintenance of compression is 

necessary to prevent recurrence

 Success rates from 30-60% at 24 weeks, 70-85% at one year 

(Margolis et al, 2000)



Venous Wounds

 27 y/o DM female, A1c 6.4

 Inciting incident: trauma with fall

 Was placed on Bactrim by PCP, no cultures

 Physical exam: palpable pulses, significant 

edema, scattered minor varicosities

 Initial treatment: tissue culture following 

debridement, Santyl, serial follow-up with 

debridement



 3 months into use of Santyl

 Sporadic f/u

 Venous function 

evaluated

 Superficial reflux noted

 Transitioned to multi-layer 

compression wraps

 Forced compliance!



 6 months into initial treatment with 

compression therapy

 Aquacel Ag primary dressing

 Highly exudative wound



 Final f/u ~9 months from initial 

visit

 Transitioned to medical grade 
compression stocks

 No recurrence 



Advanced Wound Healing

 54 y/o DM male with hx of >20 year 

surgical wound with osteomyelitis to 

heal from old calcaneal fracture

 Underwent multiple debridements, 

bone biopsy, treatment of OM, local 

wound care

 Vascular intervention



Peroneus brevis 

muscle flap















In Summary…

 Determining wound etiology can help guide treatment

 OFFLOADING and COMPRESSION

 Appropriate cultures and management of infection

 Know when parental antibiotics are indicated

 Keep dressings simple

 But avoid the standard “wet to dry”

 Wound healing is a TEAM APPROACH

 Communication and appropriate referrals are key
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THANK YOU!


