
Profile	
  of	
  individuals	
  who	
  use	
  wheelchairs	
  as	
  
either	
  their	
  primary	
  or	
  secondary	
  means	
  of	
  
mobility.	
  	
  Some	
  use	
  2	
  wheelchairs	
  a	
  manual	
  inside	
  
and	
  power	
  outside.



Wheelchair	
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  and	
  produc<on	
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al.,	
  2002	
  ;	
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Chronic	
  condi<ons	
  are	
  currently	
  responsible	
  for	
  
60%	
  of	
  the	
  global	
  disease	
  burden-­‐WHO	
  Chronic	
  
Care	
  Team,	
  Innova&ve	
  Care	
  for	
  Chronic	
  
Condi&ons,	
  WHO,	
  2002
Fortunately,	
  advances	
  in	
  biomedical	
  and	
  
behavioral	
  management	
  have	
  increased	
  the	
  
ability	
  to	
  effec<vely	
  prevent	
  and/or	
  control	
  
chronic	
  condi<ons;	
  complica<ons	
  of	
  chronic	
  
condi<ons	
  (secondary	
  condi<ons)	
  can	
  also	
  be	
  
prevented.	
  In	
  fact,	
  growing	
  evidence	
  from	
  around	
  
the	
  world	
  suggests	
  that	
  persons	
  with	
  chronic	
  
condi<ons	
  improve	
  when	
  they	
  receive	
  effec<ve	
  
treatments,	
  regular	
  follow-­‐up,	
  and	
  self-­‐
management	
  support	
  in	
  their	
  living	
  and	
  working	
  
environments.	
  



SB	
  has	
  a	
  prevalence	
  of	
  over	
  70,000	
  and	
  an	
  
incidence	
  of	
  7	
  out	
  of	
  every	
  10,000	
  live	
  births	
  in	
  
the	
  U.S2.	
  

Chronic	
  condi<ons	
  are	
  currently	
  responsible	
  for	
  
60%	
  of	
  the	
  global	
  disease	
  burden
Fortunately,	
  advances	
  in	
  biomedical	
  and	
  
behavioral	
  management	
  have	
  increased	
  the	
  
ability	
  to	
  effec<vely	
  prevent	
  and/or	
  control	
  
chronic	
  condi<ons;	
  complica<ons	
  of	
  chronic	
  
condi<ons	
  (secondary	
  condi<ons)	
  can	
  also	
  be	
  
prevented.	
  In	
  fact,	
  growing	
  evidence	
  from	
  around	
  
the	
  world	
  suggests	
  that	
  persons	
  with	
  chronic	
  
condi<ons	
  improve	
  when	
  they	
  receive	
  effec<ve	
  
treatments,	
  regular	
  follow-­‐up,	
  and	
  self-­‐
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(anemia, smoking, ischemia, 
hypovolemia, low-blood pressure)

Peripheral	
  Arterial	
  Insufficiency:	
  Signs	
  and	
  Symptoms	
  

There	
  are	
  dis<nct	
  characteris<cs	
  of	
  peripheral	
  artery	
  
disease	
  that	
  enable	
  the	
  clinician	
  to	
  dis<nguish	
  arterial	
  
ulcers	
  from	
  other	
  e<ologies.	
  

The	
  clinical	
  presenta<on	
  of	
  arterial	
  disease	
  is	
  the	
  result	
  of	
  a	
  
decrease	
  in	
  delivery	
  of	
  oxygen	
  to	
  the	
  <ssues.

These	
  include:

Impaired	
  Circula<on	
  evidenced	
  by:	
  decreased	
  pulses,	
  
temperature	
  changes,	
  delayed	
  capillary	
  and	
  venous	
  filling	
  
<mes,	
  pallor	
  on	
  eleva<on,	
  and	
  dependent	
  rubor.	
  

Due	
  to	
  decrease	
  perfusion	
  the	
  inflow	
  of	
  blood	
  to	
  the	
  lower	
  
extremity	
  is	
  influenced/enhanced	
  with	
  gravity.	
  When	
  the	
  
leg	
  is	
  elevated	
  the	
  influence	
  of	
  gravity	
  is	
  removed	
  and	
  
results	
  in	
  a	
  decrease	
  delivery	
  of	
  blood	
  thus	
  pallor	
  develops.

Addi<onally,	
  when	
  the	
  capillaries	
  dilate	
  in	
  a	
  compensatory	
  
a\empt	
  to	
  increase	
  the	
  delivery	
  of	
  blood	
  resul<ng	
  there	
  is	
  a	
  
change	
  in	
  skin	
  color	
  referred	
  to	
  as	
  dependent	
  rubor.	
  



The	
  third	
  sign	
  is	
  Ischemic	
  Skin	
  Changes	
  which	
  account	
  for	
  
atrophy	
  of	
  subcutaneous	
  <ssue,	
  shiny,	
  taut	
  epidermis,	
  
thickened	
  toe	
  nails	
  and	
  hair	
  loss.	
  Each	
  of	
  these	
  can	
  be	
  
a\ributed	
  in	
  part	
  to	
  a	
  decrease	
  in	
  delivery	
  and	
  availability	
  
of	
  oxygen	
  to	
  the	
  <ssue.

Addi<onal	
  examples:

Note	
  the	
  lack	
  of	
  hair	
  growth	
  and	
  classic	
  punched	
  out	
  
appearance	
  of	
  the	
  ulcer	
  on	
  the	
  right.

The	
  ankle-­‐brachial	
  index	
  is	
  a	
  bedside	
  test	
  that	
  can	
  be	
  
performed	
  to	
  provide	
  an	
  approximate	
  value	
  for	
  the	
  
adequacy	
  of	
  arterial	
  perfusion.	
  It	
  compares	
  the	
  ankle	
  blood	
  
pressure	
  to	
  the	
  brachial	
  blood	
  pressure.





High pressure alone is not sufficient to cause 
tissue injury
Tissues can withstand higher loads for only short 
periods of time 
Effects depend on Magnitude, Duration (including 
number of times applied & rate of application) 
and Direction of stress either perpendicular or 
parallel  (shear stress)

Pressure Gradient: change in pressure over a 
distance.  If pressure across a surface is plotted on 
a graph, the slope of the curve is the pressure 
gradient= change in pressure over square cm or 
inches.  Several investigators hypothesize that 
interstitial fluid flow caused by pressure gradients 
is the primary factor in development of pressure 

Biomechanical properties linked to physiological 
and biochemical responses may be predictive of 
tissue loading tolerance



Pressure Gradient: change in pressure over a 
distance.  If pressure across a surface is plotted on 
a graph, the slope of the curve is the pressure 
gradient = Change in pressure over square cm or 
inches.  Several investigators hypothesize that 
interstitial fluid flow caused by pressure gradients 
is the primary factor in development of pressure 
ulcers.  This theory is consistent with work of 
Kosiak, Dinsdale, Reswick & Rogers.  

Despite significant gradients, boundary areas (e.g., 
edge of low pressure surface) are typically areas 
of lower risk for pressure ulcers.  This suggests 
that pressure gradient only becomes an important 
factor when combined with high pressure. 
Most researchers agree that prolonged exposure to 
high-pressure gradients causes tissue necrosis via 











By using evidence-based  practice to 
supplement your expertise, you can move 
forward from traditional “caring for wounds” to 
accomplishing the goals of care, for example 
healing them or relieving wound pain.

Sometimes it is a challenge to diagnose what 
you are looking at….

But once you know what you are dealing with, 
the course of action becomes clear.



To diagnose and remove the cause of tissue 
breakdown, start by looking up from the 
wound(s) to assess  the whole patient.

The topical care you apply will work only if the 
cause of tissue breakdown has been 
removed.

To do this you may need to consult with a 
vascular lab or surgeon
or a check blood metabolites to explore need 
for a nutritional consult
or check for diabetes or thyroid deficiencies, 
working with endocrinology
or explore the possibility of immunological 
complications of disease or the patient’s anti-
inflammatory medications which inhibit 
healing

If you can only make two measurements, 
measure the length (longest ulcer axis—not 
body axis) and width as the longest 
perpendicular to the length.



Wound bed ratings or colorimetric 
measurements can provide validated reliable 
quantitative assessments of wound surface, 
necrotic tissue, epithelization or granulation.

Reliable (i.e. repeatable), valid (i.e. measure 
what they say they measure) clinical 
assessments of the skin surrounding a wound 
can alert professionals to wound infection or 
scarring. Erythema or edema around the 
wound can also mean that the tissue is at risk 
of further breakdown due to the same factors 
that caused the chronic wound in the first 
place, so these assessments can alert you to 
ulcers at risk of further breakdown or 
recurrence.. These measures are described 
in detail in Barbara Bates-Jensen’s Pressure 
Sore Status Tool(PSST) or its adaptation for 
all wounds, the Bates-Jensen Wound 
Assessment Tool (BWAT) available free 
online with her permission.

Remember the patient and wound 
assessments we just covered? These are the 
patient and wound’s only opportunity to tell 
you what they need: the GOALS to meet.
 If you found a PU on the patient, a goal may 
be to heal it.
Or if the patient complained of pain, identify 
the source (e.g. infection or inappropriate 
dressing or materials etc.) and alleviate it
If the patient can’t perform activities of daily 
living and wants to, have a PT or OT consult 
to help them achieve their goals—they’ll 
move more and prevent PU from occurring or 
recurring 
These GOALS of care lead straight to your 
ACTION plan. For example, …next slide.





Autoly'c:
Advantages:	
  safe,	
  physiologic,	
  noninvasive.	
  	
  Uses	
  
body’s	
  own	
  wound	
  fluid	
  as	
  deriding	
  agent	
  (WBC’s	
  
enzymes,	
  etc).	
  	
  Must	
  have	
  a	
  reten<on	
  layer	
  of	
  
wound	
  fluid	
  in	
  contact	
  with	
  the	
  wound	
  surface	
  
and	
  a	
  host	
  with	
  adequate	
  WBC’s.
Disadvantages:	
  slow	
  process,	
  must	
  monitor	
  for	
  
infec<on.	
  	
  Not	
  appropriate	
  for	
  a	
  leukopenic	
  
pa<ent	
  or	
  for	
  pa<ent	
  with	
  an	
  ischemic	
  wound	
  
due	
  to	
  poor	
  blood	
  flow	
  and	
  deceased	
  WBC’s.



We’ll address wound infection here because 
diabetic foot ulcers are at high risk of 
infection, due to impaired function of the host 
immune cells. In fact, Rubenstein reported in 
1983 that infection is 5 times more likely in 
DFU than in non-diabetic chronic wounds. 
However, these principles apply to all types of 
infected wounds.
Passive mechanisms that minimize wound 
infections include isolating and protecting 
wounds. For example during an outbreak of 
Methycillin-resistant Staphylococcus aureus 
(MRSA) at their United Kingdom hospital, 
isolation rooms were all being used, so 
Wilson and Dunn isolated MRSA-
contaminated venous ulcers by dressing 
them with a hydrocolloid dressing, while 
patients stayed in ordinary hospital rooms. 



Hutchinson and McGuckin published a 
retrospective review of published literature 
from 1960 to 1990, comparing rates of clinical 
infections reported  using different categories 
of dressings.  Clinical infection was defined 
by the presence of  classical clinical signs 
and symptoms of infection: edema, erythema, 
pain, odor, purulent exudate and unexplained 
fever.

The highest infection rate, 7.1%, was 
observed for wounds dressed with gauze or 
impregnated gauze dressings, and the lowest 
infection rate, 1.3%, was observed in wounds 
for which the moist environment was provided 
with hydrocolloid dressings

We’ll address wound infection here because 
diabetic foot ulcers are at high risk of 
infection, due to impaired function of the host 
immune cells. In fact, Rubenstein reported in 
1983 that infection is 5 times more likely in 
DFU than in non-diabetic chronic wounds. 
However, these principles apply to all types of 
infected wounds.
Passive mechanisms that minimize wound 
infections include isolating and protecting 
wounds. For example during an outbreak of 
Methycillin-resistant Staphylococcus aureus 
(MRSA) at their United Kingdom hospital, 
isolation rooms were all being used, so 
Wilson and Dunn isolated MRSA-
contaminated venous ulcers by dressing 
them with a hydrocolloid dressing, while 
patients stayed in ordinary hospital rooms. 

Moreover, Lawrence and Lilly showed that 
about 1/3 the level of airborne organisms are 
released when changing a hydrocolloid 
dressing than when changing a gauze 
dressing.  Moreover these levels stay high in 
the treatment room where the dressing was 
changed for up to 30 minutes, increasing the 
potential for cross-contamination with gauze.



Published evidence supports using moist 
wound healing on a variety of acute and 
chronic wounds. So far it has not been 
sufficient for certain EB websites to endorse 
moist wound healing with film or hydrocolloid 
dressings, but clinicians who need to make 
wound dressing decisions may benefit from 
knowing that these two kinds of dressings 
have the best available evidence in controlled 
studies.



Once you have used research-based patient 
and wound assessment to identify the Goals 
of care, applied research-based Action plans 
or Algorithms to meet those goals of care, 
now its time to reap your rewards and 
measure the Progress toward the goal! 
You’ve heard of Pilgrims Progress--this is 
Patient’s Progress! This is the fun part if you 
are using good research-based assessment 
tools to develop your goals and as action 
plans, because you’ll thrill your patients, your 
management and yourself with the results.
You can use these results to support your 
care decisions and convince authorities or 
prescribing physicians to allow you to do 
quality wound care
And because there will always be some 
patients who offer special challenges, it will 










