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bstract

Bed-bound patients with pressure ulcers are almost twice as likely to die as are those without pressure ulcers. If pressure ulcers are treated
ith a comprehensive regimen upon early recognition, nearly all stage IV ulcers can be avoided. Furthermore, such a regimen can

ignificantly reduce the comorbidities, mortalities, and costs of treatments resulting from stage IV ulcers. The costs of treatments for
omorbidities after the ulcer progresses to stage IV far outweigh the costs for early treatment of the ulcer before it progresses beyond the
arly stages. We describe herein the 4 stages of pressure ulcers, as well as the pathogeneses, costs, and complications associated with these
ounds. A comprehensive 12-step detailed protocol for treatment of pressure ulcers is described; this includes recognizing that every patient
ith limited mobility is at risk for developing a sacral, ischial, trochanteric, or heel ulcer; daily assessment of the skin; objective
easurement of every wound; immediate initiation of a treatment protocol; mechanical debridement of all nonviable tissue; establishment

f a moist wound-healing environment; nutritional supplementation for malnourished patients; pressure relief for the wound; elimination of
rainage and cellulitus; biological therapy for patients whose wounds fail to respond to more traditional therapies; physical therapy; and
alliative care. Availability of the described treatment modalities, in combination with early recognition and regular monitoring, ensures
apid healing and minimizes morbidity, mortality, and costs. © 2004 Excerpta Medica, Inc. All rights reserved.
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ressure ulcers are often undertreated. A pressure ulcer is a
reak in the integument usually caused by continuous pres-
ure to skin and muscle. Although these ulcers can occur
nywhere on the body, they are often located in the trochan-
eric, ischial, heel, and sacral areas. Patients may not im-
ediately be aware of these developing wounds, because

hey often occur in bed-bound, paralyzed, and elderly pa-
ients undergoing treatment for other diseases.

The prevalence of pressure ulcers in the United States is
stimated to be 1.3 million to 3 million [1]. The incidence of
ressure ulcers is estimated to be 5% to 10% among hos-
italized patients [2–7], 13% among those in nursing homes
8], and up to 39% among those with spinal-cord injuries
9,10]. Pressure ulcers can cause pain and loss in economic
roductivity, and also can result in huge expenditures for
atients as well as hospitals [11].

Pressure ulcers are the source of numerous complica-
ions, which result in long-term, frequent, and/or multiple
ospital admissions. A new pressure ulcer is estimated to
ncrease a patient’s hospital stay by nearly a factor of 5 [12].
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atients with pressure ulcers generally have significantly
oorer physical function, are less able to perform self-care,
nd are less mobile [13]. More than half (51%) of the
ong-term care–facility patients with pressure ulcers have
ethicillin-resistant Staphylococcus aureus (MRSA) infec-

ion [14]. Furthermore, pressure ulcers are correlated with
2-fold rates of increased mortality [15,16], independent of

he source of the ulcer.
The reasons patients with pressure ulcers have increased

ength of stay are multifold. The most common reason is
hat when a patient with a pressure ulcer has a low-grade
ever and/or increased white blood cell count with left shift,
hey are misdiagnosed with pneumonia or urinary tract
nfection. Most commonly, they need an operative debride-
ent to remove all nonviable tissue with its associated
assive bacterial contamination. It is then that topical ther-

py and local wound care is most effective. The most
angerous aspect of treatment with antibiotics for a misdi-
gnosed pneumonia or urinary tract infection, and not with
ppropriate surgical debridement, is the promotion of resis-
ant bacteria within the ulcer.

All bed-bound patients are at risk for developing pres-
ure ulcers. The most important component of pressure
lcer care is daily examination of the trochanteric, ischial,

acral, and heel areas. If the slightest break in the integu-

ved.
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ent is detected, treatment must be initiated immediately,
ollowed by daily documentation of subsequent changes
eg, measurement of contraction and epithelialization) to
nsure appropriate treatment and prevent the ulcer from
rogressing.

Healthcare providers are often reluctant to diagnose pres-
ure ulcers for fear of being blamed for their development
nd because legal professionals are increasingly demanding
ccountability for healthcare interventions [17]. Although
ealthcare practitioners must be accountable for their ac-
ions, contributing factors such as age, immobility, and
railty also must be taken into account when incidence is
alculated and analyzed.

As the elderly population continues to grow at an un-
recedented rate, there will inevitably be more chronically
nd critically ill patients in the healthcare system. Because
hese populations are at higher risk of developing pressure
lcers, the establishment of a comprehensive protocol for
reatment of pressure ulcers is imperative. Whereas preven-
ion remains the ideal goal [1], our protocol emphasizes
arly detection and treatment, which may halt ulcer pro-
ression and its ensuing morbidities, mortalities, and
osts (Fig. 1).

ressure ulcer stages

Pressure ulcers are generally classified according to the
egree of tissue damage involved. Accurate initial assess-
ent of a patient’s wound is crucial in comprehensive

reatment. The following is based on the National Pressure
lcer Advisory Panel staging definitions:

● Stage I: Nonblanchable erythema of intact skin, intact
epidermis. Coloration is pink, red, or mottled after
pressure is relieved. For patients with darker pigmen-
tation, discoloration of the skin, warmth, edema, in-
duration, or hardness may also be indicators.

● Stage II: Partial-thickness skin loss involving epider-
mis, dermis, or both. The skin is broken, cracked,
blistered, and mottled in color. Necrotic tissue or
drainage also may be present. The ulcer remains su-
perficial and presents as an abrasion, blister, or shal-
low crater.

● Stage III: Full-thickness skin loss involving damage to
or necrosis of subcutaneous tissue that may extend
down to, but not through, underlying fascia. The ulcer
presents clinically as a deep crater with or without
undermining of adjacent tissue.

● Stage IV: Full-thickness skin loss with extensive de-
struction, tissue necrosis, or damage to muscle, bone,
or supporting structures (eg, tendon, joint capsule).
Undermining and sinus tracts may also be associated

with stage IV ulcers [17]. f
osts

Pressure ulcers are the second most common cause for
ospital readmissions, with treatment costs that range from
20,000 to $70,000 per wound [18]. In addition, costs of
reating the associated complications in a single hospital
tay from a pressure ulcer often exceed $200,000 per patient
this occurs in select cases in which the ulcer is not recog-
ized initially and complications from the wound develop)
19]. These costs related to pressure ulcers place a tremen-
ous financial burden on the healthcare system. An assess-
ent of cost-of-illness of pressure ulcers in the Netherlands

anged from a low of $362 million to a high of $2.8 billion,
hich accounted for approximately 1% of the total Dutch
ealthcare budget [20]. A study of 30 patients with 45
ressure ulcers reported the mean cost of treatment, includ-
ng long-term care and hospital costs, at $2,731 per ulcer.

hen hospital costs were excluded, the mean cost of treat-
ent was calculated at $489 per ulcer [21]. These figures

learly indicate that pressure ulcers present a serious finan-
ial problem.

When assessing the total cost of pressure ulcers, it is
mportant to consider the costs of nontreatment. Although a
mall ulcer (eg, stage I or II) in a critically ill patient is
enerally not considered a significant clinical problem, if
his ulcer progresses to the bone, which often occurs without
arly intervention and a well-documented and effective
reatment plan, the ulcer can result in significant costs,
orbidity, and mortality. For example, the cost of treating

tage IV ulcers has been reported to be 10 times that of
reating stage II ulcers [21]. Moreover, wounds that
rogress to stage IV are more difficult to treat effectively
han those treated successfully at earlier stages. Therefore,
arly recognition and treatment are mandatory to minimize
osts, as well as prevent progression and accelerate healing
f these pressure ulcers (Table 1).

athogenesis

A pressure ulcer is, by definition, a chronic wound and
herefore has underlying physiologic impairments that af-

able 1
osts related to treatment and management of pressure ulcers

Wound dressings
Management of bacterial colonization and systemic infection (eg,
blood cultures)
Care by health professionals
Diagnostic procedures (eg, x-rays)
Therapeutic procedures
Medications (analgesics, antibiotics)
Treatment of secondary infections (eg, renal failure, pneumonia)
Lawyer fees
Delayed treatment
ect the wound-healing process. Intervention is always nec-
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ssary to prevent progression. Pressure alone does not ac-
ount for distribution of nonhealing wounds in the lower
ack. For instance, the sacrum, which has less pressure than
he scapula, is a site in which pressure ulcers occur much
ore frequently. It has been established experimentally that

he angiogenic response is dependent on anatomical loca-
ion and is attenuated significantly in the lower, as com-

ig. 1. Pressure ulcers present with many etiologies. In the protocol outlin
t is the basis of this protocol that all new pressure ulcers be treated immed
as treated immediately, and subsequently her venous stasis ulcer healed

ypical example of how early treatment halts ulcer progression. This patie
reak in the skin. Almost all pressure ulcers present in a similar fashion,
reviously healthy 96-year-old man had also become progressively whe
perative debridement. He healed on the protocol (D) but would have avo
ecognition. This case also emphasizes that every wheelchair- or bed-bou
ecognition of a break in the skin.
ared with upper, dorsum [22,23]. Also reported is that a
ound healing is slowed in the lumbosacral area, which
ay in part be the result of decreased angiogenic re-

ponse in the area [24].
Elderly patients are generally considered to have an

mpaired ability to heal their wounds. This impairment
an further be exacerbated by their decreased capability of
andling the complications, such as cellulitis and sepsis,

treatment is almost always the same regardless of etiology. Specifically,
pon recognition. (A) A 91-year-old woman with sacral ulcer. This patient
(B) under the protocol. No debridement or culture was needed. This is a

me progressively wheelchair-bound and was instructed to report any new
a break in the skin. (C) In contrast to the case depicted in A and B, this
bound but presented with an infected stage IV pressure ulcer requiring

morbidity and expense of a stage IV ulcer if he had presented upon first
ent must be examined daily and the protocol initiated immediately upon
ed, the
iately u
rapidly
nt beca
ie, as

elchair-
ided the
nd pati
ssociated with these pressure ulcers. For this reason, it is
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rucial that therapy for the elderly be initiated immediately
25].

Chronic wounds in patients with serious illnesses are
ften allowed to progress because the main focus of hospi-
alization is on the admitting illness. Both the healthcare
taff and the patient must be trained to detect these ulcers
arly in order to prevent progression to more serious stages.
aily observation should continue at home. Patients must
e trained to evaluate themselves with palpation and mirrors
o detect newly developing pressure ulcers.

rotocol for the comprehensive treatment of pressure
lcers

It must be emphasized that our protocol to prevent de-
elopment of new pressure ulcers and promote the healing
f existing ulcers must be initiated with the patient (or
uardian) and the primary medical physician and bedside
urse. The protocol consists of the following:

1. Acknowledge that every patient with limited mobil-
ity is at risk for developing a sacral, ischial, trochan-
teric, or heel ulcer [26,27]

2. Daily assessment of the skin, particularly around the
at-risk areas, including ischial, sacral, trochanteric,
and heel areas [28,29]

3. Objective measurement of every wound by photog-
raphy (at a minimum, weekly) and thorough docu-
mentation of the wound’s progress with a graph
[30], recording the wound area, depth, and region
and degree of undermining

4. Immediate initiation of a treatment protocol upon
recognition of a break in the skin [31]

5. Mechanical debridement of all nonviable tissue
[32,33]

6. Effective wound-bed preparation and establishment
of a moist wound-healing environment [31,34,35]

7. Aggressive nutritional supplementation of all mal-
nourished/undernourished patients [36,37]

8. Pressure relief for the wound and other at-risk areas
[38,39]

9. Elimination of all drainage and cellulitis [31]
10. Consideration of biological therapies for all patients

with wounds not healing rapidly after initial treat-
ment [40–42]

11. Physical therapy [31]
12. Palliative care

cknowledge that every patient with limited mobility is at
isk for developing a sacral, ischial, trochanteric, or heel
lcer

Early recognition and intervention are vital to successful
reatment of pressure ulcers. Every patient at risk must have

he skin around the trochanteric, sacral, ischial, and heel d
reas examined daily. Any break in the skin must be doc-
mented immediately and a treatment plan initiated directly.
ogether the primary care physician and wound-care spe-
ialist must establish a definitive and comprehensive treat-
ent plan for healing the wound from the moment it is first

etected. All clinicians caring for the patient must follow
he established treatment plan to accomplish successful
ealing. Use of an interdisciplinary treatment approach that
ntegrates physicians, social workers, physical therapists,
nd clinical nurses has been demonstrated to be most effec-
ive in treating these patients [43].

aily assessment of the skin, particularly around the at-
isk areas, including ischial, sacral, trochanteric, and
eel areas

Bed- and wheelchair-bound patients are at greater risk of
eveloping pressure ulcers and must be monitored daily,
hich includes the high-risk areas, that is, ischial, sacral,

rochanteric, and heel. The patients also should be turned 2
o 3 times each day to relieve persistent pressure. In bed-
ound patients, pressure ulcers can develop in �2 hours
44]. Therefore, daily evaluation and measurement are vital
n preventing their progression.

bjective measurement of every wound (at a minimum,
eekly) and thorough documentation of the wound’s
rogress with a graph

As soon as an ulcer occurs, daily examination of the
ound and thorough documentation of the wound’s findings

n the medical charts must be initiated. A full evaluation of
he ulcer is mandatory; documentation of stage, length,
idth, depth, absence or presence of cellulitis, and amount

nd character of drainage must be performed at least once
eekly [33]. A simple recording of measurements in the
atient’s chart is minimally acceptable, although planimetry
easurements are optimal. These quantitative, objective
easurements reduce the error associated with qualitative

ssessment and notation. A wound may “look good” and
evertheless fail to contract, epithelialize, or close in a
imely manner. That wound also may be progressing
oward osteomyelitis or may be the source of fever or
epsis.

mmediate initiation of a treatment protocol upon
ecognition of a break in the skin

Acknowledging that pressure ulcers cannot always be
revented is essential in establishing an accurate under-
tanding of the problem. We now know that pressure ulcers
an be treated easily and effectively if recognized and
reated early. Many treatment modalities are available for
ressure ulcers, including alternating air therapy, a method
roved effective as a preventive measure. Hospitals may

etermine that owning these alternating air beds to use for



r
a

M

t
t
h
a
p
p
c

s
m
a
e
t
t
p
a
n
i
m
c
T
s

E
m

a
a
h
f
a

v
t

T
p
U
h
b
L
B
J
p
p
n
a
l

t
I
r

A
m

n
p
a
a
n
D
[
e
p

r
a
n
m
p
m

P

d
t
o
t
a
t
i
a
a
i
fl
p
c

T
M

●

●

●

●

●

●

●

●

●

●

13SH. Brem and C. Lyder / The American Journal of Surgery 188 (Suppl to July 2004) 9S–17S
outine treatment of bed-bound patients is economically
dvantageous [45].

echanical debridement of all nonviable tissue

For most wounds, simple sharp excision of superficial
issue, nonviable scar tissue, and infected tissue contribute
o accelerating wound closure. Debridement stimulates
ealing by removing necrotic tissue that impedes healing
nd masks underlying fluid collections or abscesses. In the
resence of necrotic tissue, wound healing is usually im-
ossible. Moist necrotic tissue is yellow or gray; dry ne-
rotic tissue is thick, hard, leathery, and black [46].

Debridement can be achieved using a variety of methods:
harp, mechanical, chemical, and autolytic. Sharp debride-
ent with a scalpel is both the most effective and readily

vailable treatment. To determine tissue viability and pres-
nce of infection (eg, scar versus granulation tissue), all
issue should be sent for pathologic analysis. Using a sterile
echnique, the remaining deep tissue should be sent for
athologic analysis and culture. If the deep tissue cultures
re positive for the presence of bacteria and the wound is
ot healing (neither contracting nor epithelializing), further
ntervention is required, which generally entails additional
echanical debridement, use of antibiotics, or both. Surgi-

al debridement of any area of undermining is mandatory.
he wound margins should not be extended more than
everal millimeters into healthy tissue.

ffective wound-bed preparation and establishment of a
oist wound-healing environment

Wound-bed preparation is considered adequate only after
ll scar tissue and infection are removed. Wound-bed prep-
ration should be directed toward creating a moist wound-
ealing environment, while facilitating granulation tissue
ormation (ie, new collagen formation and angiogenesis)
nd decreasing bacterial count or load in the wound.

The goal of wound-bed preparation is to have well-
ascularized granulation tissue without signs of local infec-

able 2
andatory wound-bed preparation for pressure ulcers

Removal of nonviable tissue
Evaluation of pathologic findings (eg, granulation tissue, scar,
gangrene, infection, fibrosis, tumor)
Evaluation and treatment of deep culture: goal, to decrease bacterial
count
Absence of cellulitis and elimination of odor
Pressure relief and stimulation of blood flow (alternating air therapy)
Absence of drainage
Stimulation of angiogenesis
Stimulation of new collagen formation
Stimulation of epithelialization
Initiation of closure and contraction
ion, which includes drainage, cellulitis, and odor (Table 2). a
hree topical treatments shown to enhance the wound-bed
reparation are (1) Iodosorb (Smith and Nephew, Hull,
nited Kingdom), an efficient antiseptic that does not in-
ibit the healing process [47]; (2) the nanocrystalline silver-
ased dressings, such as Acticoat (Smith and Nephew,
argo, FL), Actisorb Silver 220 (Johnson & Johnson, New
runswick, NJ), and Acquacel Ag (Convatec, Princeton

unction, NJ) [48], which are reported to minimize the
otential of fungal infection, thereby reducing some com-
lications that delay wound healing [49], and (3) collage-
ase, which although designed as a chemical debriding
gent, may also help prepare the wound bed and stimulate
ocal granulation tissue.

Osteomyelitis merits special consideration. By defini-
ion, ulcers that penetrate to visible bone have osteomyelitis.
n these cases, antibiotics should be administered before
ather than after surgery.

ggressive nutritional supplementation for all
alnourished/undernourished patients

In addition to protecting healthy skin from damage, good
utritional status is essential for healing pressure ulcers. The
atient’s nutritional status should be evaluated thoroughly
nd managed by a specialist (an endocrinologist) as soon
s the pressure ulcer is detected. A holistic assessment of
utrition must include glucose, vitamin, and protein levels.
iet must be adjusted to each individual patient’s needs

50]. Therefore, if a patient is malnourished when he or she
nters the hospital, a comprehensive regimen must be im-
lemented immediately.

Blood tests and body-weight measurements are taken
egularly to ensure maintenance of proper nutrition. Also,
ny patient whose albumin or prealbumin levels are not
ormal must have a documented treatment plan imple-
ented. After patients leave the hospital (or their health

rovider’s care), they should be educated to assess and
aintain their own nutritional health.

ressure relief for the wound and other at-risk areas

Ultimately, the goal of tissue load management is to
evelop an environment that enhances the viability of soft
issues and promotes healing. In addition to the vigilant use
f proper positioning techniques, support surfaces designed
o decrease pressure, friction, and shear, while providing
dequate levels of moisture and temperature to promote
issue health and growth, also should be used. After a break
n the skin occurs, a pressure-relief system should be initi-
ted. Using a low-pressure therapeutic mattress (eg, the
lternating air mattress) may prove crucial in reducing the
ncidence of pressure ulcers. Such mattresses increase blood
ow by reducing pressure. When using this mattress, the
atient does not require continual shifts in position to avoid
onstant pressure on the area of the ulcer or other at-risk

reas. Not only is it often impractical to advise bed-bound
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atients to “stay off of a wound,” but this also may precip-
tate new pressure ulcers by applying excess pressure to
ther at-risk areas.

Currently, it is not known which bed is “ideal.” How-
ver, 2 factors—pressure relief and increasing blood
ow—are important when determining the best bed surface.
election of a bed surface is an integral component of a
ound-healing regimen and a critical part of the wound-
ealing choice of interventions. In our experience, alternat-
ng air therapy has halted the progression of pressure ulcers.
t increases blood flow, decreases pressure, and is usually
omfortable for the patient. Pressure-relief beds play a ma-
or role in reducing overall costs by preventing pressure-
lcer progression. Currently, it is not possible to have a bed
urface that prevents all pressure ulcers. Regardless of
hich type of bed surface is used, when a choice is made,

t must be one that maximally decreases pressure and po-
entially increases regional blood flow. A bed that maxi-

ally relieves pressure is as mandatory for pressure ulcers
s controlling glucose for a patient with diabetes mellitus.

limination of all drainage and cellulitis

Cellulitis occurs when infection from the ulcer spreads to
urrounding tissue; it is serious and frequently complicates
ressure ulcers that are not treated effectively. All cellulitis
ust be eliminated by use of moist dressings, antibiotics,

nd surgery. Drainage, another potential sign of infection,
ust be eliminated. A successfully healed wound has nei-

her cellulitis nor drainage.
Fungus around a wound is often the result of cellulitis.

ungus is easy to recognize and has a classic pattern. It
hould be treated with a topical antifungal agent. If no
esponse is present (measured by objective improvement, ie,
hotographs) within 5 days, an oral antifungal should be
dded to the treatment regimen. An additional method to
ontrol fungus is to change the enteric feeds so they are
etter tolerated.

onsideration of biological therapies for all patients with
ounds not healing rapidly after initial treatment

Growth factors have exhibited significant results in pro-
oting wound healing. Platelet-derived growth factor–BB

as proved to be effective with few side effects [51,52]. In
ddition, granulocyte/macrophage colony-stimulating factor
GM-CSF) can accelerate the healing of pressure ulcers
41]. GM-CSF has been particularly useful for stimulation
f granulation tissue formation in treating deep ulcers. Apli-
raf (bilayered living human skin equivalent; Organogene-
is, Inc, Canton, MA) consists of human keratinocytes and
broblasts [53], and has proved to be effective in healing

arge surface wounds, including pressure ulcers [54]. Hu-
an skin equivalent supplies the wound with additional

broblasts and keratinocytes, 2 cells that release growth t
actors necessary for wound healing. These therapies assist
n accelerating closure of pressure ulcers.

hysical therapy

Physical therapy is important for all bed-bound and
hysically impaired patients, especially those with pressure
lcers. Physical therapy is important in (1) preventing con-
ractions, (2) decreasing the chance of deep vein thrombo-
is, (3) decreasing respiratory complications, and (4) in-
reasing mental acuity.

alliative care

Patients who receive palliative care are of special con-
ern in the context of wound healing. There is a high
ncidence of pressure ulcers in the palliative-care setting.
ontrary to the common belief that most pressure ulcers
ccur in the trochanteric area, the majority (79%) of pres-
ure ulcers in palliative-care patients occur in the sacral area
55]. For patients undergoing palliative care, surgical treat-
ent might not be appropriate, particularly in the home-

ound patient. In these palliative-care patients, therapy
hould be directed only toward relieving pain and halting
ressure-ulcer progression. If the possibility of changing the
atient’s status from palliative to active care exists, com-
rehensive treatment must be initiated at that time.

onclusion

Recognition that a chronic wound, by definition, has
hysiologic impairments to healing is significant in design-
ng a treatment regimen. Initial recognition of a pressure
lcer should prompt immediate intervention. All bed-bound
atients are at risk for developing pressure ulcers and should
e examined daily. A common misconception is that bed-
ound and chronically, critically ill patients can be treated
ffectively by use of only wet-to-dry dressings and a moist
ound-healing environment. This theory is mistakenly con-

idered “conservative therapy.” Therapy for all patients
ust incorporate all aspects of this treatment protocol to

chieve rapid, successful healing, as measured by wound
ontraction without cellulitis or drainage.

The risks associated with treating or not treating pressure
lcers must be clearly identified. After a collaborative treat-
ent plan is developed, it can be presented to the patient or

he patient’s guardian. When discussing care, it is essential
hat the risks of nonhealing are explained and that all avail-
ble options for healing are clarified. Only after this final
iscussion between the wound-healing specialist, physician,
nd patient occurs can a truly comprehensive plan be de-
eloped. If the patient is undergoing palliative care, the
amily should be informed that the pressure ulcer might
ikely be a source of pain and suffering if left untreated. If

reatment for other illnesses is initiated for the palliative-
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ig. 2. Schematic representation of the pressure ulcer protocol. * Drainage is often a sign of infection, in which case compression is not advisable. BUN �
erum urea nitrogen; CBC � complete blood cell count; ESR � erythrocyte sedimentation rate; LFTs � liver function tests; MRI � magnetic resonance
maging; PT � prothrombin time; PTT � partial thromboplastin time.
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are patient, comprehensive pressure ulcer treatment should
e considered.

Pressure ulcers are chronic wounds from the moment
hey occur. These ulcers are primarily the products of a
ombination of pressure and decreased angiogenic re-
ponse. Early intervention and comprehensive treatment
hould result in complete healing of ulcers that have not
rogressed to stage IV and have no osteomyelitis. Our
aradigm is highly effective in achieving complete healing
f these wounds (100% epithelialization and absence of
rainage). When this protocol is followed, most pressure
lcers heal, and the consequent mortality, morbidity, and
osts associated with progression of these ulcers decrease
Fig. 2).
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