


Objectives 
 Define non-healing wounds

 Appraise factors that stall wound healing 

 Determine appropriate approaches to non-healing 
wounds

 Think and share



M
a

n
y

 fa
c

e
s

 o
f 

c
h

ro
n

ic
 w

o
u

n
d

s



4



5

Poor quality of life 

Pain  

Disability

Life-threatening 

illnesses
Extended services 

and hospital

stays

Infection 

1. White RJ, Cutting K, Kingsley A et al. Topical antimicrobials in the control of wound bioburden. Ostomy 

Wound Manage. 2006;52:26–58.

Increased costs 

(treatment)

Chronic non-healing wounds constitute a significant burden 

for patients and healthcare systems1

Delayed 

wound

healing
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Predictors: Time to healing
 Venous Ulcers

Compression

Michaels, 2009 (n=213) 67 days (54-80)

Tawflick & Sultan,2009  (n=83) 182 days

O’Meara (n=5RCTs; n=797) 94.5 days

Szewcyk, 2009 (n=112) 84 days

Milic, 2007 (n=138) 133 days (28-464) 

AVERAGE 112 days (67-182)
16 weeks; 4 months



Predictors: Time to healing
 Diabetic Foot Ulcers

Gr. 2 Gr. 3 Gr. 4
Richard, 2008 

infected n= 188
42 days
(35-49)

98days
(77-105)

140days
(98-231)

Mars, 2008 (n=60) 82.7 ± 30.7 days

Pirayjesh, 2007 (n=20) 126 days

Moretti, 2009 (n=30) 82.2 days

Edmonds, 2009 (n=74) 84 days

Shukrimi et al., 2008  (n=80)  
Wagner Gr.2

15 days
(9-36)

AVERAGE 29 days

95 days (83-126)
13.6 weeks, 3.5 mos
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Should all wounds be 
considered healable?

What are the factors 
that define 
healability?

What are the factors 
that preclude healing



Which of  the following wounds is not 

likely to heal?

A mixed 
arterial 

venous leg 
ulcer with 
ABI= 0.65

A stage 4 
pressure 
ulcer with 

osteomyelitis

A  diabetic 
foot ulcer 

without total 
contact cast

An ulcer 
related to 
pyoderma 

gangrenosum



Healability
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Diagnose and correct or modify treatable 

causes 

16

Chronic Ulcers How to treat the cause?

Venous Leg Ulcers • Compression bandages for healing
• Compression stockings for 
maintenance
• Compression for life

Pressure Ulcers •Relief, & redistribute pressure  
•Activity and increase Immobility
•Incontinence & moisture care
•Shear and friction reduction  
•Eating & Optimize nutrition 

Diabetic Foot Ulcers •Vascular supply adequate 
•Infection control 
•Plantar Pressure redistribution 

17
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FOOT ULCERS (DIABETES)

• 2–3% PWD develop a foot 
ulcer/ year

• 25% lifetime risk of developing 
a foot ulcer 

• Cost of diabetic foot ulcers (not 
requiring amputation): US$993 
to US$17 519 (1998) 

• Foot ulcers precede 84 percent 
of all non-traumatic lower limb 
amputations in PWD

• Diabetic associated lower-
extremity ulcers are 
responsible for 92,000 
amputations annually (USA) 



Microneurovascular,
Vasomotor, Endothelial

Dysfunction
Anhidrosis

Autonomic Neuropathy

Sensory Neuropathy
Insensitivity

Increased physical stress

Motor Neuropathy
“Intrinsic minus”

Deformity
High Plantar Pressures
Imbalance of gait

Large Vessel Disease
Ischemia

Immunopathy
Infection

Multifactoral Etiology

Glycosylation of Collagen
“Stiff” joint(LJM) and soft 

tissue

Slide Courtesy of Dr. Jane Fore
DeFronzo RA, Reasner C, The Diabetes Control and Complications Trial Study: Implications for the diabetic foot, J Foot Ankle Surg, 
10=994;33:551-556.
LoGerfo FW, Gibbons GW, Vascular disease of the lower extremities in diabetes mellitus, Endocrinol Metab Clin North Am, 1996;25:439-445.
Rosenbloom AL, Silverstein JH, Connective tissue and joint disease in diabetes Mellitus, Endo and Metab Clin, 1996;25:473-483.

Joint/Bone
Osteoarthropathy

Osteopenia
Hyperostosis





Oxidative stress

Enhanced aldose reductase 
activity

production of advanced 
glycation end-products 

(AGEs)
Protein kinase C (PKC) 

activity

Hex-osamine pathway flux over-stimulation of polyol 
pathway 

Depletion of NADPH affects 
the normal synthesis of key 

antioxidant reducing 
equivalents such as nitric 

oxide and reduced 
glutathione. 



CGRP) and others u p regu lated (CRF, a -MSH and
N T) w ith the net effect being that d ow nstream
cytokines in the skin are d ysregu lated . Thu s, it
is not the gross u p regu lation or d ow nregu la tion
of cytokines that d isrup ts w ound -healing
pathw ays bu t the d isrup tion in the balance of
cytokines that lead s to im paired w ound healing .

Cu rren t p rincip les of treatm ent for d iabetic
w ound s includ e d ebrid em ent, p ressu re off-
load ing, in fection control, ju d iciou s w ound
care, tigh t glycaem ic control, and op tim isation
of cholesterol, nu trition and other lifestyle
factors (Refs 233, 234, 235). Desp ite th is cu rren t
m u ltifaceted app roach , treatm ent su ccess is
lim ited . Therefore, fu tu re therap eu tics need to
rely on the su ccessfu l in tegra tion of m ed iators
of d ifferen t p athw ays involved in w ound
healing. A com bination of d eficien t
neu ropep tid es and cytokines and inh ibitors of

u p regu lated neu ropep tid es and cytokines cou ld
be one su ch app roach . It is extrem ely im portan t
to und erscore the com p lex m olecu lar even ts
that und erlie su ccessfu l w ound healing and
thu s m onotherapy is d oom ed to fail. In the
p ast, grow th factors w ere consid ered as
im portan t poten tial targets for therapy bu t to
th is d ay the only grow th factor app roved
for treatm ent of d iabet ic w ound s is PDGF.
Com bin ing d ifferen t grow th factors or u sing
grow th factors in concert w ith neu ropep tid es
m ay be a key strategy in ach ieving high rates of
w ound healing in the clin ic. Another lim iting
factor in treating d iabetic w oun d s is the
d elivery of w ound -healing agen ts. Efflux of
these agen ts and d egrad a tion by p roteases of
p rotein -ba sed agen ts in the w ound
m icroenvironm ent is p roblem atic. Delivery of
p rotein -ba sed agen ts by gene therapy u sing

Effec t of d iabe tic  neuropa thy and  inflammatory dys r egula tion on wound  hea ling

Expe rt Reviews  in Molecula r Med ic ine  © 2009 Cambridge  Unive rs ity P r es s

DIABETES

Neuropa thy

Neuropep tid e s

Inflammatory dys regula tion

Abnorma l wound  hea ling

Leukocyte s

Fib rob la s t Endothe lia l c e ll Ke ra tinocyte Melanocyte

Remode lling and
extrace llula r ma trix

depos ition
Angiogenes is

P rolife ra tion

Re-ep ithe lia lis a tion

Cytokines

Fig ure 2. Effe c t o f d ia b e tic ne uro p a thy a nd inflamm a to ry dys re gula tio n o n w ound he a ling . Diabe tes leads
to neuropa thy and inflammatory dys regula tion, which manifes ts in decreas ed neuropeptide expres s ion and
imbalance in the inflamma tory cytokine respons e . Neuropeptides d irec tly affec t leukocytes and monocytes ,
the reby furthe r contributing to the imbalance in cytokine expres s ion. In addition, neuropeptides and
cytokines a ls o direc tly a ffec t fibroblas ts , endothe lia l ce lls , ke ra tinocytes and melanocytes , the reby reduc ing
the ir prolife ra tion and lead ing to decreas ed angiogenes is and re -ep ithe lia lis a tion. Decreas ed angiogenes is
and re -ep ithe lia lis a tion, and dys regula tion in remode lling and extrace llula r matrix depos ition (a ffec ted by
dis rup ted cytokine expres s ion), res ult in the fina l outcome of abnormal wound hea ling.

e xp e rt r e v ie w s
h t t p :/ / w w w .e x p e rt re vie w s .o rg / in m o le c u la r m e d ic in e
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&2 0 0 9 C a m b rid g e Un ive rs ity P re s s
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Causal Pathways to Ulceration

From: Reiber et al: Diabetes Care 22:157-162, 1999

Critical Triad in >63% of causal 

pathways

63%

77%
78%Neuropathy

Deformity

Trauma



Causal Pathways Associated with Foot 
Ulcers in Diabetics

Four consistent, dominant clusters

Neuropathy, deformity, callus and 

elevated peak pressure

 Peripheral vascular disease

 Penetrating trauma

 Ill-fitting shoe gear.

Lawrence A Lavery, Edgar J G Peters and David G Armstrong What are the most effective 

interventions in preventing diabetic foot ulcers? Int Wound J 5(3):425-33 (2008) 



Factors Affecting Wound Healing

V= Vascular Supply

I= Infection

P= Pressure

S=sharp 
debridement
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Vascular Supply and 

Healing Ability

Palpable pulse >80 mm Hg

Ankle-brachial pressure 

index (ABPI)
>0.5 and <1.2

Transcutaneous O2

tension
>30 mm Hg

Toe pressure >50 mm Hg
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Which of the following condition 
indicates wound infection?

1.Wound culture with 
moderate growth

2.Elevated ESR and 
CRP

3.Increased exudate

4.Increased smell

5.Increased pain 

6.Probe to bone



Speaker, Title, Hospital

PAIN AND 

WOUND INFECTION
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Figure 11

Figure 11. INFECTED VS 
NONINFECTED PERIWOUND SKIN 
TEMPERATUREOne-way analysis of 
variance between and within wounded 
noninfected and infected groups 
identified a significant relationship: F = 
44.238, P = .000.

A Clinical Investigation into the 

Relationship between Increased 

Periwound Skin Temperature and Local 

Wound Infection in Patients with 

Chronic Leg Ulcers

Fierheller, Marjorie; Sibbald, R. Gary

Advances in Skin & Wound Care. 
23(8):369-379, August 2010.

doi: 
10.1097/01.ASW.0000383197.28192.98

Copyright © 2011 Advances in Skin & Wound Care. Published by Lippincott Williams & Wilkins. 32

http://journals.lww.com/aswcjournal/Fulltext/2010/08000/A_Clinical_Investigation_into_the_Relationship.8.aspx
http://journals.lww.com/aswcjournal/Fulltext/2010/08000/A_Clinical_Investigation_into_the_Relationship.8.aspx
http://journals.lww.com/aswcjournal/Fulltext/2010/08000/A_Clinical_Investigation_into_the_Relationship.8.aspx
http://journals.lww.com/aswcjournal/Fulltext/2010/08000/A_Clinical_Investigation_into_the_Relationship.8.aspx
http://journals.lww.com/aswcjournal/Fulltext/2010/08000/A_Clinical_Investigation_into_the_Relationship.8.aspx


OS: Probing to Bone

STONES
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Level Bacterial status Treatment 

profile

Surface Contamination Infection control

Superficial Colonization

Critical colonization

Topical 

antimicrobial 

DIM

Surrounding 

and deep

Infection Systemic agents

Systemic Sepsis Parenteral 

therapy
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Many faces of  silver

 Powder

 Gel

 Cloth

 Foam

 Alginate

 Hydrofiber

 In NPWT



1. Cell wall 
rupture

When Ag+ binds to 
proteins in the 
cell wall the wall 
fractures and the 
contents of the 
cell leak out, 
resulting in 
death of the 
bacterial cell. 

3. Disturbing 
replication
Ag+ also binds to 
bacterial cell DNA 
and interferes with 
cell division and the 
replication process

2. Preventing eating and breathing
Ag+ binds to bacterial enzymes, resulting in the 
inability of the bacterial cell to carry out 
processes necessary for respiration or to take in 
or process nutrients. 

Mode of action: Ag



WHEN AND HOW TO USE SILVER 

©



Meta-analysis of  silver dressings
 Storm-Versloot et al: This review identified 26 trials (involving 

2066 participants): insufficient evidence to support the benefits 
of silver on wound healing or prevent wound infection. 

 Carter et al. : leg ulcers that were treated by silver dressings 
achieved significant wound size reduction compared to 
comparative treatments. 

 Lo et al: Silver dressings improved wound healing, mitigate 
painful symptoms, reduce exudate and odour, enhanced dressing 
wear time



Honey Technology

• Antimicrobial effect is physical & chemical1
– Very high osmotic pressure
– Dehydration of organisms & inhibits microbial growth
– main antibacterial component is hydrogen peroxide, 

formed in a slow-release by the enzyme glucose 
oxidase present in honey, which varies widely in potency

1.Source: Mwipatayi BP et al.Primary Intention. June 2004



Honey

 Even at low concentration (4%) that emulates the 
actual wound environment, honey was effective 
against common pathogens.

 Hydrogen peroxide also activates the proteases to 
facilitate the debridement of sloughy and fibrinous 
materials in wounds. 

 Gethin and Cowman: compared with hydrogel after 
4 weeks of treatment (29% vs 43%).   



BIOFILMS
Importance: 10-1000 times more resistant to 
antimicrobials

Biofilms probably play a vital role in protecting 
bacteria from host defenses (phagocytosis)

They create a  protective barrier of  external 
polysacchariden (difficult to penetrate)

Biofilm-associated infections have been shown 
unresponsive to antibiotic therapy (slow growth). 



Povidone Iodine

 A systematic review was performed of 27 
randomised clinical trials.

 Iodine did not lead to a reduction or 
prolongation of wound-healing time 
compared with other (antiseptic) wound 
dressings or agents. 

 In individual trials, iodine was significantly 
superior to other antiseptic agents (such 
as silver sulfadiazine cream) and non-
antiseptic dressings

 Adverse effects, including thyroid function 
derailment, did not occur more frequently 
with iodine. 
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http://www.genomenewsnetwork.org/articles/06_02/biofilms_image1.shtml
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comparative study

Iodine based product compared with silver and 

other antimicrobials

conclusion 





NEUROPATHY: SAM

Time in years

symptomatic

asymptomatic

PRE-DIABETIC

DIABETES DIAGNOSIS

SENSORY

MOTOR

AUTONOMIC=/- SYMPTOMS



Mean Peak Pressure Under the Metatarsal Heads

Armstrong DG, Lavery LA. Offloading the diabetic foot. 

http://www.diabetic-foot.net/id25.htm


Transitional Approach to Tissue Protection

Open Wound

• TCC / Instant Total Contact Cast
• Wound Isolation TCC
• Football Dressing

Shallow Wound 
or Newly 
Closed

• Removable Cast Walkers
• Felted Foam

Newly 
Healed 
Wound

• Carville Healing Sandal
• Diabetic Healing Shoe

Closed 
Wound x 2-4 

Weeks

• Depth Shoe with Rocker Sole



: Keeping Off- Loading Simple 



Offloaing in India:

Shankhdhar et al



Prevention- Context Specific Screening

0-15 SEC Examine for callus, colour, 

toenails and structure

15 – 30 SEC Palpate foot for pulse  & Range of  

motion

30 – 60 SEC Monofilament Test:

Sensory intactness

ASK Are your feet…

Numb, tingling, burning, insects 

crawling?



Anhydrosis 
related to 
autonomic 
neuropathy



Structural Changes of  the Foot with 

DM + Motor Neuropathy

Bernstein K, Physical signs of 
the intrinsic minus foot, 
Diabetes Care 
26(6):1945,2003

Atrophy of intrinsic 
muscles 
claw toes

Distal Migration 
of the fat pads





Structure
Digital deformity & high 

arches
Charcot – Collapse of 

midfoot



Foot Type-Lesion 
Patterns

Ankle 
Plantarflexion 

(Equinus) 
Deformity



Tinea: 

Active margin, toe webs and nails



Sensation-
Monofilament Testing

10 Points

Score out 
of 10



NEUROPATHY SCREENING

 128-Hz TUNING FORK*

 PIN PRICK

 10 GRAM FILAMENT*

 ANKLE REFLEXES

 > 87% SENSITIVITY

•PREDICTIVE OF FOOT ULCERATION
•BOULTON AJ, VINIK AL, ARREZO JC, BRIL V, FELDMAN EL, FREEMAN R, MALIK RA, MASER RE,  SOSENKO JM, 
ZIEGLER D. DIABETIC NEUROPATHIES: A STATEMENT BY THE AMERICAN DIABETES ASSOCIATION. 
DIABETES CARE, 28; 2005



Check the pulse



Diabetic Neuropathy Classifications

Large Fiber

Neuropathy

Small Fiber 

Neuropathy

Proximal 

Motor

Neuropathy

Acute mono

Neuropathies

Pressure

Palsies

Sensory Loss: 0 - 3+

(Touch, vibration)

Pain:1 + - 3+

Tendon reflex:: N-

3-

Motor deficit:: 0-

3+

Sensory Loss: 0-1+

(thermal, allodynia)

Pain: 1+-3+

Tendon reflex:: N-1-

Motor deficit:: 0

Sensory loss: 0-1+

Pain:1+-3+

Tendon reflex:: 2-

Proximal Motor 

deficit: 1+-3+

Sensory loss: 0-1+

Pain: 1+-3+

Tendon reflex: N

Motor deficit: 1+-

3+

Sensory loss in 

Nerve distribution: 

1+-3+

Pain: 1+-2+

Tendon reflex: N

Motor deficit: 1+-

3+

Vinik AJ, Mehrabyon A Medical Clinics of North America 2004:947-999.



•
Choose appropriate footwear 



Clinical techniques to improve 
adherence
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Adherence

http://photos1.blogger.com/blogger/789/1698/1600/827-184292-p.0.jpg


Orthosis and shoe modification





Awareness / Education



Maintenance: 
 e.g. lack financial resources to 

acquire appropriate footwear 
for foot ulcers

 Coexisting medical conditions 
and drugs that may stall 
healing e.g. hyperglycemia

 Goal
 Prevent further skin 

deterioration or breakdown, 
trauma, and wound infection.

 Promote patient adherence.
 advocate for patients to 

acquire appropriate resources. 
 Optimize pain and other 

symptom(s) management.

poor treatment  adherence or 

lack appropriate resources
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Serial / maintenance 
surgical debridement

Cardinal et al.2008

73



Callus care



Don’t be careless with callus



O rig in a l re se a rc h a rtic le

De b rid e m e n t p e rfo rm a n c e in d e x a n d its c o rre la tio n
w ith c o m p le te c lo su re o f d ia b e tic fo o t u lc e rs

LILIANA J. SAAP, MD a ; VINC ENT FALANG A, MD, FAC P a ,b

In re c e n t ye a rs the re h a s b e e n w id e r a c c e p ta nc e o f a g g re ssive surg ic a l d e b rid e m e n t a s a m e a ns to a c c e le ra te

c lo su re o f d ia b e tic fo o t u lc e rs. In a c lin ic a l tria l b y Ste e d e t a l.1 invo lving the use o f a to p ic a lly a p p lie d g ro w th fa c to r,

tho ro ug h surg ic a l d e b rid e m e n t o f surro und ing c a llus, ne c ro tic u lc e r b e d , a nd und e rm ine d u lc e rs’e d g e s wa s

a sso c ia te d w ith g re a te r inc id e nc e o f he a ling a nd e ffe c tive n e ss o f the the ra p e utic a g e n t. Ho we ve r, a t p re se n t the re

is no e sta b lish e d w a y to jud g e the a p p ro p ria te e xte n t o f d e b rid e m e n t a nd its p e rfo rm a nc e . He re we d e sc rib e a

sc o ring syste m to a sse ss whe the r d e b rid e m e n t ha s b e e n p e rfo rm e d a d e q ua te ly. O ur sc o ring syste m c o nsists o f the

fo llo w ing th re e c a te g o rie s: d e b rid e m e n t o f a ) c a llus; b ) u lc e r’s e d g e und e rm in ing ; a nd c ) wo und b e d ne c ro tic tissue .

We a ssig ne d a sc o re o f 0–2 to e a c h o f the se c a te g o rie s using the fo llo w ing c rite ria : 0 ¼ d e b rid e m e n t ne e d e d b ut no t

d o ne , 1 ¼ d e b rid e m e n t ne e d e d a nd d o n e , a nd 2 ¼ d e b rid e m e n t no t ne e d e d . The se th re e sc o re s a re the n a d d e d to

g ive a to ta l ra ng ing fro m 0 to 6, w ith the h ig he st num b e r b e ing the o p tim a l sc o re . Th is instrum e n t, the De b rid e m e n t

Pe rfo rm a nc e Ind e x, e va lua te s b o th the a d e q ua c y o f d e b rid e m e n t a nd w he the r the u lc e r ha s b e e n o r is b e ing

p ro p e rly d e b rid e d . To in itia te the va lid a tio n o f th is sc o ring syste m a nd d e te rm ine its p re d ic tive va lue fo r w o und

c lo sure b y w e e k 12, w e a p p lie d it to 143 p a tie n ts w ith d ia b e tic fo o t u lc e rs w ho ha d b e e n tre a te d in a c lin ic a l tria l

invo lving e ith e r sta nd a rd the ra p y (n ¼ 65) o r th e a p p lic a tio n o f a b io e ng in e e re d skin c o n struc t (n ¼ 78). We b lind ly

e va lua te d se q ue n tia l d ig ita l p ho to g ra p hs o f e a c h d ia b e tic fo o t u lc e r a nd a p p lie d the De b rid e m e n t Pe rfo rm a nc e

Ind e x sc o re a t d a y 0, b e fo re in itia tio n o f e ith e r tre a tm e n t. We fo und tha t the lo w e r the b a se line De b rid e m e n t

Pe rfo rm a n c e Ind e x the lo we r the inc id e nc e o f u ltim a te wo un d c lo sure b y we e k 12 ( p ¼ 0.0276). Pa tie n ts w ith a

De b rid e m e n t Pe rfo rm a nc e Ind e x b e twe e n 3 a nd 6 we re 2.4 tim e s m o re like ly to he a l tha n tho se w ith a sc o re o f 0–2.

Afte r c o n tro lling fo r tre a tm e n t, the De b rid e m e n t Pe rfo rm a nc e Ind e x wa s fo und to b e a n ind e p e nd e n t p re d ic to r o f

wo und c lo sure (o d d s ra tio ¼ 2.4 95% c o nfid e nc e in te rva l ¼ 1.0–5.6). In c o nc lusio n , th is no ve l sc o ring syste m fo r

d e b rid e m e n t p e rfo rm a nc e a p p e a rs to b e ve ry p ro m ising a s a p re d ic tive to o l fo r d e te rm in ing o utc o m e in c lin ic a l tria ls

a nd , m o st like ly, in c lin ic a l p ra c tic e . (WO UND REP REG 2002;10:354–359)

Diabetes affects 17 million persons or 6.2% of the

population in the United States. About 60–70% of patients

with diabetes will develop mild to severe foot neuropathy,

and 25%of subjects with diabetes will develop foot-related

problems such as ulcers and cellulitis. These complications

increase the risk of amputation in diabetics to between 15

and 40 times that of the general population. About 56,200

diabetic patients lose a foot or a leg each year.2,3

Debridement has always been considered part of

standard care in the care of diabetic foot ulcers. However,

perhaps because of lack of proof, this fundamental

principle was not uniformly applied. It was not until

BSC Bioengineered skin construct
DPI Debridement performance index
PDFG Platelet-derived growth factor

Fro m th e De p a rtm e n t o f De rm a to lo g y a n d Skin Su rg e ry,a

Ro g e r Willia m s Me d ic a l C e n te r, Pro vid e n c e ,
Rh o d e Isla n d , a n d De p a rtm e n t o f De rm a to lo g y
a n d Bio c h e m istry,b Bo sto n Un ive rsity, Bo sto n ,
Ma ssa c h u se tts.

Re p rin t re q u e sts: Vin c e n t Fa la n g a , MD, FAC P, Pro fe sso r
o f De rm a to lo g y a n d Bio c h e m istry, De p a rtm e n t
o f De rm a to lo g y, Ro g e r Willia m s Me d ic a l C e n te r,
50 Ma ud e Stre e t Pro vid e n c e , RI 02908. Fa x: (401)
456-6449; Em a il: vfa la n g a @b u .e d u .

C o p yrig h t Ó 2002 b y th e Wo un d He a lin g So c ie ty.
ISSN: 1067-1927 $15.00 + 0

354



Complications 

of  Diabetes
Neuropathy

PVD (Arteries)

Kidney

Heart

Eyes

Brain



INTER-PROFESSIONAL TEAMS



Diabetic foot in Guyana
Poster  Rambaran, Ostrow, Sibbald, Woo

International Diabetes Federation, Montreal 2009

Pre-intervention:

 Single greatest reason (10%) 
for surgical  admission at 
GPHC

 30% inpatients on surgical 
ward

 Estimate 400-500 patients 
/yr admitted

 42% amputation 

 1/2 major amputation

Currently: 
•Decreased length of stay on 
surgical unit 
•Decreased amputations by  
46% including major 
amputations

Time period

Mean # 

patient-

amputation

/month

St. Dev. 95% CI Statistical 

analysis:

Unpaired two-

way t-test

p=0.003
Before DFC 

(43 mo)

7.95 3.999 1.19

After DFC 

(11 mo)

4.45 2.944 1.74



Is this wound healable???
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Never say never, never say always

57



Pressure Ulcer 

Treatment

• Little evidence supporting:

• specific support surface

• Dressing types

• Routine nutritional 

supplementation

• Authors conclusion:

Management of  

underlying contributing 

factors is likely more valuable 

in treating pressure ulcers 

than either topical or 

adjunctive therapies. 

•103 RCT’s, methodological 

quality was variable
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Evidence on 

turning?

Limited evidence suggests that 

repositioning every 4 hours, when 

combined with an appropriate 

pressure redistribution surface, is 

just as effective for the 

prevention of  facility- acquired 

PUs as a more frequent (every 2 

hour) regimen. 

Are all pressure ulcers 

avoidable?

83

Does regular repositioning prevent pressure ulcers?
Krapfl & Gray   J Wound Ostomy Continence Nurs. 2008, 
35(6):571-7. Review



Turn Every Two Hours?

While in Bed!



Kennedy Terminal Ulcer



Venous Stasis Disease

•Varicose veins         

• Edema

•Hyperpigmentation

of gaiter area

• Atrophie blanche

•Scale and erythema

•Woody hardness

•Inverted champagne

bottle appearance

•lipodermatosclerosis



The most effective treatment for a 
venous leg ulcer is:

1 Compression Stockings

2 Leg elevation

3 Walking program

4 Diuretics

5 Thromboembolic Stockings

6 Compression Bandaging
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Compression Support

Type of System Elastic Non elastic
Pattern of
Pressure

Rest High Pressure Low Pressure

Muscle
Contraction

High Pressure but less High Pressure

Low Single Layer
Elastic bandages

Unna’s Boot

High Long stretch
4 layer

Short stretch
Modified Unna’s Boot
(Duke Boot)

Non Elastic Systems have no pressure at rest 



Should compression be used 
for the treatment of leg ulcers?

What is the appropriate 
compression for mixed venous 

arterial leg ulcers?



Ankle Brachial index and Compression

0.8 + Adequate vascular supply High compression

0.6-0.8 Some arterial compromise Modified compression

<0.6 Definite arterial compromise No compression
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Malignant Wounds Are:

1. Primary malignancies of the skin

2. Erosions, ulcers or eruptions of  the skin related to 
solid tumours such as breast, colon, lung etc

3. Metastatic spread of cancer (lesions, nodules or 
ulcers) to the skin layers.



1. Primary Skin Cancer

Lily, eg. of Squamous Cell Skin Cancer
Savage, 2009



2. Ulcerations, nodules, eruptions, 
related to a solid tumour

Susan, eg. of 
Nodules

Fiona, eg. of 
Ulceration

Savage, 2008



3. Cutaneous Metastases

Leukemia Infiltrates

Lymphoma
Christine

Joan

Cynthia

Savage, 2008





Non-healable:Palliative or malignant

 e.g. widespread metastasis including the skin,  advanced 
stages of cutaneous malignant conditions, chronic 
osteomyelitis.

 Coexisting medical conditions that would prevent normal 
healing (4), such as:

 Goal 
 Prevent further skin deterioration or breakdown, trauma, and 

wound infection.
 Keep wound dry to minimize the risk of infection
 Promote comfort 
 Optimize pain and other symptoms management.

a cause that is not treatable





Case Study

55 yo female
History of ovarian carcinoma (1997)

Chemo+Rx
Nodules x 2 years

Symptoms 
Heavy exudate, Odour
Macerating to periwound area
Itching , Bleeding, Bulky 
dressing



MAIN CAUSES OF TRAUMA AND PAIN
 Trauma to the wound and to the 

surrounding skin
 Wound bed adherence
 Skin stripping due to aggressive adhesives
 Maceration

 Pain to the patient when removing 
dressings

Gauze sticking to wound Skin stripping Maceration
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0.0

1.8

3.5

5.3

Pain  at dressing change

T1-pre change

T2-removal

T3-cleansing

T4-reapplication

T5-post change
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Pain in fungating wounds

25



Pain and Anxiety

Anxiety

Anticipatory

pain

Pain 
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Pain and stress study

 39 out-patients with a median age  of  75 years. 
 female (72%)
 Physiological and psychological measurements of  pain 

and stress  ( including numerical ratings, heart rate, blood 
pressure, respiration rate, salivary cortisol, galvanic skin 
response (GSR), 

 a questionnaire survey of  state and trait anxiety and 
chronic stress 

 recorded immediately prior to dressing change and in a 
control condition (at least 24 hours before/after dressing 
change, during a period of  rest). 



+
Results

• Mean heart rate, GSR, numerical 

pain rating, numerical stress 

rating and state anxiety scores 

were significantly higher during 

dressing change. 

• Patients with high pain levels: 

significant  relationships were 

found between chronic stress, 

acute stress and pain. 



Chronic stress as 

measured by the PSS 

questionnaire was 

found to correlate with 

pain reported at 

dressing change 

(r(18)= 0.54, p<0.01) 
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This study highlights how increased acute pain and stress at dressing 

change may be related to chronic stress, which has been shown to 

contribute to delayed wound healing.  

Conclusion:
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Speaker, Title, Hospital

Involve and empower patients to optimize pain 

control





Soaking wet

Wet

Dry and stuck

A
b

s
o

rb
e

n
c

y
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Antiseptic Agents for use in Non-Healable wounds 

cytotoxicity is less important than anti-microbial 

action

AGENT EFFECTS

Chlorhexidine Low toxicity

Povidone Iodine- Betadine Broad spectrum

Acetic Acid Pseudomonas

Dyes-Scarlet red, Proflavine Select out Gm neg. 

Na Hypochlorite-Dakins, Eusol Toxic = bleach

Hydrogen Peroxide Action = Fizz

Quaternary Ammonia- Cetrimide Very high toxicity





Wound Treated with Povidone Iodine (Betadine)

N Min Max Mean SD

Initial size (cm2) 42 .06 66 4.5 10.4

Final size (cm2) 42 .00 54 3.3 9.2

Duration (mth) 42 1.0 12 5.2 2.7

Size in % 31 1.9 100 73.6 33.7

Size in % 10 4.2 367 162 127

P<0.011

Woo, et al: Poster SAWC 2007



Keep moist

Treat 
Antimicrobial 
dressings ±

systemic 
treatment

Keep dry:
antiseptic

Keep dry:
Antiseptic ±

systemic 
treatment

Healable

Non-Healable

Low Infection risk High Infection risk

No signs of infection Signs of infection



Case Study

55 yo female
History of ovarian carcinoma (1997)

Chemo+Rx
Nodules x 2 years

Symptoms 
Heavy exudate, Odour
Macerating to periwound area
Itching , Bleeding, Bulky 
dressing


