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ABSTRACT
A prospective case series was studied to assess the potential for complete healing of wounds among patients with
advanced illness referred to a regional palliative care program in Toronto, Canada. Two hundred and eighty-two
patients, of which 148 were primarily diagnosed with cancer and 134 with non cancer advanced illness, were
assessed and followed until their deaths. On the baseline initial referral date, 823 wounds were documented.
The wound classes assessed included pressure ulcers, malignant wounds, skin tears, venous leg ulcers, diabetic
foot ulcers and arterial leg/foot ulcers. Proportions of patients showing complete healing of at least one wound
were calculated, stratified by patient’s survival time post-baseline (1 week, 1 month, 3 months and 6 months).
Proportions of patients showing complete healing of at least one wound increased the longer patients lived and
ranged between 12·9% and 43·5% for stage I pressure ulcers, 0% and 60% for stage II pressure ulcers, 2·4%
and 100% for skin tears, 10% and 100% for venous leg ulcers and 0% and 50% for diabetic foot ulcers. Only one
person showed complete healing of a stage III pressure ulcer and no complete healing was observed with stage IV
pressure ulcers, unstageable pressure ulcers, malignant wounds and arterial leg/foot ulcers.

Key words: advanced illness • palliative care • wound healing • wound maintenance • wound management • wound palliation •
wound prevention

INTRODUCTION
Patients with advanced illness are defined
as individuals diagnosed with incurable ill-
ness, cancer and/or non cancer, whose life
expectancy is generally thought to be less than
6 months (1). As these patients traverse their
illness trajectory, goals of care, guided by the
principles of patient-centred care, generally
transition from those achieved by Active and
Aggressive Medical Management (AAMM =
curative and potentially life-prolonging treat-
ments) to those achieved by Conservative Pal-
liative Management (CPM = treatments aimed
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at improving comfort, dignity and quality
of life) (2,3). Patients with advanced illness

Key Points

• patients with advanced illness
are particularly predisposed to
developing wounds as they are
usually elderly, and commonly
present with poor and declin-
ing performance status, multi-
ple medical comorbidities and
iatrogenic factors

• since wounds metaphorically
represent ‘windows’ into the
global health of patients, it is
not surprising that they have
been showed to be associated
with reduced survival

are particularly predisposed to developing
wounds as they are usually elderly, and com-
monly present with poor and declining perfor-
mance status, multiple medical comorbidities
and iatrogenic factors (4–6). Thus, patients with
advanced illness represent the cohort within
healthcare experiencing the highest prevalence
and incidence of all wound classes (1,7,8).

Patients afflicted with wounds experience
multidimensional suffering. Wounds are com-
monly associated with several physical symp-
toms such as pain, exudation, odour and
pruritus (9,10). They may also lead to the devel-
opment of secondary sequelae such as anxiety,
depression, social isolation, disfigurement and
disability (5,11,12). Moreover, since wounds
metaphorically represent ‘windows’ into the
global health of patients, it is not surprising
that they have been showed to be associated
with reduced survival (13,14).

Wound Management encompasses multi-
ple goals including wound healing, wound
palliation (wound-related pain and symptom
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Figure 1. Wound management across life’s continuum.

management), wound prevention (primaryKey Points

• the purpose of this study is to
quantify the potential for com-
plete healing of a comprehen-
sive range of different wound
classes among patients with
advanced illness referred for
supportive and palliative care

• this study was performed at a
regional palliative care program
in Toronto, Canada

and secondary of wounds as well as preven-
tion of wound-related complications such as
wound infection) and fulfillment of patient-
centred concerns (15). Although the prime and
most fundamental goal is complete wound
healing, this is not always possible (16). Goals
of wound management change over a patient’s
lifespan (16–18). This has been depicted graph-
ically by Maida in 2010 (Figure 1). When a
patient is young and healthy, wounds have the
greatest potential and likelihood to completely
heal. However, as a patient becomes elderly,
acquires advanced illness and approaches end-
of-life, complete healing becomes less likely.
Therefore, realistic goals of care must be dis-
cussed and negotiated with the patient, along
with the development of appropriate treatment
plans. Goals of care are not mutually exclu-
sive as wound healing strategies may achieve
wound palliation and vice versa (19).

Any given wound may experience a range
of outcomes. Although the most desired
outcome is complete wound healing, one must

acknowledge that with or without appro-
priate treatments wounds may also deterio-
rate, especially in the setting of patients with
advanced illness. An intermediate outcome,
that is in-between complete wound healing
and wound deterioration, has been dubbed
‘wound maintenance’ (20) or wound stabilisa-
tion (21). The term ‘maintenance wound’ was
originally defined to describe potentially heal-
able wounds that were static or stalled owing
to non compliance/non adherence by patients,
and/or non availability of necessary thera-
pies (22). A revised definition encompasses
the latter together with those wounds, occur-
ring in the setting of compromised patients,
where deterioration is possible and where opti-
mised wound management, including a time
limited trial of healing strategies, achieves
‘wound maintenance’ (stabilisation) (20,21).
This revised definition has been depicted
graphically by Maida in 2011 (Figure 2).

There is a paucity of data published on
wound outcomes in general, but an even
greater dearth in relation to wounds occurring
in patients with advanced illness referred for
supportive and palliative care. The purpose
of this study is to quantify the potential for
complete healing of a comprehensive range of
different wound classes among patients with
advanced illness referred for supportive and
palliative care.

METHODS
This study was performed at a regional pal-
liative care program in Toronto, Canada.
The palliative program comprises a com-
munity consultative service with linkage to

Figure 2. Outcomes in wound management.
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a palliative care inpatient unit and asso-
ciated hospital-based palliative consultative
service. Collectively, the combined commu-
nity and hospital-based components serves
an estimated population of 750 000 within the
northwest quadrant of Metropolitan Toronto,
Canada. Recruitment for this study was com-
menced with new referrals on 1 May 2005
and ended on 30 June 2006. All patients were
referred for consideration of supportive and
palliative care. Referrals were received from
community primary care physicians, commu-
nity hospital oncologists, surgeons, internists
as well as tertiary care oncologists. All patients
or their substitute decision makers provided
consent to have their clinical data registered in a
research database. Patients were followed until
their deaths except for a small number who
were discharged from the programme. The
focus of this study is patients with advanced
illness, defined as patients who are expected to
die within 6 months of referral.

All patients were examined within 24 hours
of the initial referral. Data collected was entered
on a customised Microsoft™ Access database
by all research collaborators on an accrual
basis. Patients were followed by serial clinical
assessments throughout their palliative trajec-
tory, culminating in their death either in the
community or the hospital. Performance status
was measured at initial referral (baseline) using
the Palliative Performance Scale (PPSv2) (23).
Risk for the development of pressure ulcers
was measured using the Braden Scale (BS) (24).
The degree of comorbid illness was measured
at baseline using the Charlson Comorbidity
Index (CCI) (25). The age-adjusted CCI was
computed retrospectively (26). Pressure ulcers
were classified according to the system devel-
oped by the National Pressure Ulcer Advisory
Panel (NPUAP) (27). Given that data was col-
lected prior to 2007, the new stage termed ‘Deep
Tissue Injury’ was not employed. The research
team classified pressure ulcers as stage I, stage
II, stage III, stage IV and unstageable.

All wounds were managed by a specialist
wound management team consisting of a
specialist wound physician and advanced
practice nurse. All wounds were managed
employing the fundamentals of the wound
bed preparation paradigm as per Falanga (28),
Sibbald et al. (29) and Schultz et al. (30). Thus,
all wounds were given treatment with the
intent to heal. In addition, wound-related pain

and symptom management (wound palliation)
followed best-practice guidelines (31–33). All
patients that presented with stage IV or

Key Points

• the focus of this study is patients
with advanced illness, defined
as patients who are expected to
die within 6 months of referral

• all wounds were given treat-
ment with the intent to heal

stage US pressure ulcers were also placed
on support surfaces within 48 hours of the
baseline date. Complete healing was defined
as complete wound closure together with the
restoration of complete epithelialisation over
a former wound site. In the case of stage I
pressure ulcers, complete healing was defined
as the complete resolution of non blanchable
erythema. The study protocol was approved by
the research ethics board at the William Osler
Health System in Toronto, Canada.

STATISTICAL ANALYSIS
Patients with one or more wounds present at
referral were studied. Patients were stratified
into four groups based on the time that elapsed
from the day they were initially referred to the
palliative care program, to the day they died.
The first stratum consisted of patients who
survived 1 week (7 days) or less, the second
of patients who survived more than a week
and up to a month (8–30 days), the third more
than a month up to 3 months (31–91 days)
and the fourth more than 3 months up to
6 months (92–182 days). These time frames are
clinically meaningful and have been used in
other studies involving patients with advanced
illness. For instance, a life expectancy of less
than 6 months serves as one of the admission
criteria for Hospice Palliative Care programs
in the USA (34). In addition, prognostic
studies in patients with advanced illness
have linked PPSv2 ranges with median life
expectancies corresponding to 1 week, 1 month
and 3 months (35). Patient characteristics (age,
sex, primary diagnosis, PPSv2 score, BS score,
CCI score and the age-adjusted CCI score) were
summarised per stratum.

All wounds present at referral were doc-
umented in the database. The following non
overlapping wound classes were defined:
pressure ulcers (stages I, II, III, IV and
Unstageable), malignant wounds, skin tears,
venous leg ulcers, diabetic foot ulcers, arterial
leg/foot ulcers, ostomies, iatrogenic wounds
and inflammatory wounds. For each wound
class except the last three we counted the num-
ber and percent of patients in each stratum
who had one or more wounds of that class
present at referral. Ostomies were excluded
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from the analyses as they were permanent,
while therapeutic and inflammatory wounds

Key Points

• six hundred and seven patients
were enrolled during the recruit-
ment period

• all patients were followed until
their deaths except for 57
who were discharged from the
program

• thirty-three patients who lived
longer than 6 months were
excluded as per the definition
of advanced illness

• thus 517 patients were eligible
for the study

• cancer was the primary diag-
nosis for 148 (52·5%) patients
with 134 (47·5%) diagnosed
primarily with advanced non
cancer illness

were excluded owing to heterogeneity and
small numbers of lesions observed.

If a wound healed completely, the date that
it was assessed as healed was also entered in
the database. Thus we could calculate, among
the patients with a particular wound type,
the number and percentage of patients that
experienced at least one completely healed
wound. We decide to look at the individual
patient as the basis for our comparison as this
was felt to be more clinically relevant and
applicable. We chose to present none versus
any healing because the number of wounds
that healed was low. The Fisher’s exact test
was used to test whether the percent of patients
with complete healing of at least one wound
differed across the survival categories. This was
done for each wound type for which healing
was observed.

RESULTS
Six hundred and seven patients were enrolled
during the recruitment period. All patients
were followed until their deaths except for
57 who were discharged from the program.
The commonest reasons for discharge were
transfers to other hospitals, nursing homes
or hospices. Thirty-three patients who lived
longer than 6 months were excluded as per
the definition of advanced illness. Thus 517
patients were eligible for the study. Of the
517 patients, 235 patients presented with no
wounds, while 282 patients presented with 1
or more wounds and represented the study

Table 1 Baseline patient characteristics

n = 282

Number (%) of male patients 128 (45·4)
Number (%) of female patients 154 (54·6)
Mean age in years (range) 77·7 (29–103)
Number (%) of patients with primary

diagnosis: cancer
148 (52·5)

Number (%) of patients with primary
diagnosis: non cancer

134 (47·5)

Mean Palliative Performance Scale
(range)

34·5 (10–80)

Mean Braden Scale score (range) 12·2 (6–22)
Mean Charlson Comorbidity Index

(range)
8·1 (2–15)

Mean age-adjusted CCI (range) 11·4 (2–18)

cohort. Hundred and twenty-eight (45·4%)
were male and 154 (54·6%) were female. The
average age of the study cohort was 77·7 years.
Cancer was the primary diagnosis for 148
(52·5%) patients with 134 (47·5%) diagnosed
primarily with advanced non cancer illness.
The commonest primary cancer diagnoses
were gastrointestinal and pulmonary. The
commonest primary non cancer diagnoses
were cerebrovascular, neurodegenerative and
cardiovascular. The study cohort had a mean
PPSv2 of 34·5, mean BS of 12·2, mean CCI
of 8·1 and an age-adjusted CCI of 11·4
(Table 1). The latter assessment tool scores,
stratified by survival bands, are summarised
in Table 2. There were 110 patients that
survived 7 days or less, 98 patients that
survived 8–30 days, 60 patients that survived
31–91 days and 14 patients that survived
92–182 days.

Table 2 Baseline characteristics of patients with at least one wound (n = 282)

Time from referral to death

≤ 7 days,
N = 110
patients

≤30 days,
N = 98
patients

≤91 days,
N = 60
patients

≤182 days,
N = 14
patients

Number (%) of male patients 54 (49·1) 41 (41·8) 28 (46·7) 5 (35·7)
Number (%) of female patients 56 (50·9) 57 (58·2) 32 (53·3) 9 (64·3)
Mean age in years (median) 79·4 (81·3) 78·4 (80·8) 74·7 (76·2) 72 (76·3)
Number (%) of patients with primary diagnosis: cancer 44 (40) 53 (54·1) 43 (71·7) 8 (57·1)
Number (%) of patients with primary diagnosis: non cancer 66 (60) 45 (45·9) 17 (28·3) 6 (42·9)
Mean Palliative Performance Scale (median) 25·3 (20) 36·5 (30) 46·1 (50) 44·1 (45)
Mean Braden Score (median) 9·9 (9) 12·6 (12) 14·9 (16) 14·7 (15·5)
Mean Charlson Comorbidity Index (median) 8 (8) 8·2 (8) 8·3 (8) 7·1 (7)
Mean Age-adjusted Charlson Comorbidity Index (median) 11·4 (11) 11·6 (11) 11·3 (11) 10·9 (10·5)
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Table 3 Number and types of wounds

Wound type Number of wounds (%)

Pressure ulcer stage I 218 (26·5)
Pressure ulcer stage II 239 (29)
Pressure ulcer stage III 21 (2·6)
Pressure ulcer stage IV 28 (3·4)
Pressure ulcer unstageable 55 (6·7)
Malignant wounds 78 (9·5)
Skin tears 118 (14·3)
Venous leg ulcers 36 (4·4)
Diabetic foot ulcers 17 (2·1)
Arterial leg/foot ulcers 13 (1·6)
Total 823 (100)

Table 4 Number of wounds per patient

Number of wounds Number of patients (%)

1 86 (30·5)
2 66 (23·4)
3 41 (14·5)
4 41 (14·5)
5 23 (8·2)

≥6 25 (8·9)
Total 282 (100)

The study cohort of 282 patients presented
with 823 wounds at baseline. The wound types
are given in Table 3. Patients showed between 1
and 13 individual wounds, and the multiplicity
of wounds is summarised in Table 4. Data on
complete wound healing, stratified by survival
bands, are summarised in Table 5. There were
148 patients with one or more stage I pressure
ulcers; 18·9% (28 patients) experienced com-
plete healing of at least one stage I pressure
ulcer, and this ranged between 12·9% for those
who died 7 days or less post-baseline referral
date and 43·5% for those patients surviving
between 31 and 91 days post-baseline refer-
ral date (P = 0·017). There were 144 patients
with one or more stage II pressure ulcers;
10·4% (15 patients) experienced complete heal-
ing of at least one stage II pressure ulcer,
and this ranged between 0% for those who
died 7 days or less post-baseline referral date
and 60% for those patients surviving between
92 and 182 days post-baseline referral date
(P = 0·0001). There were 13 patients with one
or more stage III pressure ulcers and only 1
patient (7·7%) experienced complete healing
of at least one stage III pressure ulcer. There
were 83 patients with one or more skin tears;

14·5% (12 patients) experienced complete heal-
ing of at least one skin tear, and this ranged
between 2·4% for those who died 7 days or less
post-baseline referral date and 100% for those

Key Points

• despite the commonly held view
that dying patients are unable to
heal wounds, this study shows
that marginal levels of complete
healing are possible

• the overall low levels of healing
do support the hypothesis that
patients with advanced illness
not only suffer from acknowl-
edged organ failure such as
cardiac, respiratory, hepatic and
renal, but also from ‘skin failure’

• pressure ulcers were the most
prevalent wound class in this
study

• the stages of pressure ulcers
that showed the highest levels
of complete healing in this study
were stages I and II

• in our study, 18·9% of patients
showed complete healing of at
least one stage I pressure ulcer

patients surviving between 92 and 182 days
post-baseline referral date (P = 0·0001). There
were 25 patients with one or more venous
leg ulcers; 56% (14 patients) experienced com-
plete healing of at least one venous leg ulcer,
and this ranged between 10% for those who
died 7 days or less post-baseline referral date
and 100% for those patients surviving between
31 and 182 days post-baseline referral date
(P = 0·0004). There were 11 patients with one or
more diabetic foot ulcers; 27·3% (three patients)
experienced complete healing of at least one
diabetic foot ulcer, and this ranged between 0%
for those who died 7 days or less post-baseline
referral date and 50% for those patients surviv-
ing between 8 and 30 days post-baseline refer-
ral date (P = 0·2). There was no complete heal-
ing among 19 patients with one or more stage
IV pressure ulcers, 34 patients with one or more
unstageable pressure ulcers, 54 patients with
one or more malignant wounds and 11 patients
with one or more arterial leg/foot ulcers.

DISCUSSION
Despite the commonly held view that dying
patients are unable to heal wounds, this
study shows that marginal levels of complete
healing are possible. The overall low levels of
healing do support the hypothesis that patients
with advanced illness not only suffer from
acknowledged organ failure such as cardiac,
respiratory, hepatic and renal, but also from
‘skin failure’ (6). This is the first prospective
study that assessed the potential for complete
healing for a comprehensive profile of wound
classes, reflective of the commonest wound
issues, within the setting of supportive and
palliative care for patients in their last 6 months
of life.

Pressure ulcers were the most prevalent
wound class in this study. The stages of pres-
sure ulcers that showed the highest levels of
complete healing in this study were stages I
and II. Statistically significant trends related
increased levels of complete healing with pro-
longed survival in pressure ulcers of stage I
and II. In our study, 18·9% of patients showed
complete healing of at least one stage I pres-
sure ulcer. This is significantly less than the

© 2012 The Authors
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Table 5 Wounds present on referral and whether any of them healed

Time from referral to death

Wound class

≤7 days,
N = 110
patients

≤30 days,
N = 98
patients

≤91 days,
N = 60
patients

≤182 days,
N = 14
patients P-value∗ Totals

Number (%) of patients with one or
more stage I pressure ulcers

62 (56·4) 58 (59·2) 23 (38·3) 5 (35·7) – 148

Number (%) of patients in whom
none healed

54 (87·1) 49 (84·5) 13 (56·5) 4 (80) – 120

Number (%) of patients in whom
some or all healed

8 (12·9) 9 (15·5) 10 (43·5) 1 (20) 0·017 28 (18·9)

Number (%) of patients with one or
more stage II pressure ulcers

67 (60·9) 46 (46·9) 26 (43·3) 5 (35·7) – 144

Number (%) of patients in whom
none healed

67 (100) 41 (89·1) 19 (73·1) 2 (40) – 129

Number (%) of patients in whom
some or all healed

0 (0) 5 (10·9) 7 (26·9) 3 (60) 0·0001 15 (10·4)

Number (%) of patients with one or
more stage III pressure ulcers

2 (1·8) 4 (4·1) 5 (8·3) 2 (14·3) – 13

Number (%) of patients in whom
none healed

2 (100) 4 (100) 4 (80) 2 (100) – 12

Number (%) of patients in whom
some or all healed

0 (0) 0 (0) 1 (20) 0 (0) 1·0 1 (7·7)

Number (%) of patients with one or
more stage IV pressure ulcers

4 (3·6) 11 (11·2) 2 (3·3) 2 (14·3) – 19

Number (%) of patients in whom
none healed

4 (100) 11 (100) 2 (100) 2 (100) – 19

Number (%) of patients in whom
some or all healed

0 (0) 0 (0) 0 (0) 0 (0) – 0 (0)

Number (%) of patients with one or
more unstageable pressure ulcers

14 (12·7) 14 (14·3) 6 (10) 0 (0) – 34

Number (%) of patients in whom
none healed

14 (100) 14 (100) 6 (100) – – 34

Number (%) of patients in whom
some or all healed

0 (0) 0 (0) 0 (0) – – 0 (0)

Number (%) of patients with one or
more malignant wounds

18 (16·4) 14 (14·3) 18 (30) 4 (28·6) – 54

Number (%) of patients in whom
none healed

18 (100) 14 (100) 18 (100) 4 (100) – 54

Number (%) of patients in whom
some or all healed

0 (0) 0 (0) 0 (0) 0 (0) – 0 (0)

Number (%) of patients with one or
more skin tears

41 (37·3) 32 (32·7) 7 (11·7) 3 (21·4) – 83

Number (%) of patients in whom
none healed

40 (97·6) 26 (81·2) 5 (71·4) 0 (0) – 71

Number (%) of patients in whom
some or all healed

1 (2·4) 6 (18·8) 2 (28·6) 3 (100) 0·0001 12 (14·5)

Number (%) of patients with one or
more venous leg ulcers

10 (9·1) 9 (9·2) 5 (8·3) 1 (7·1) – 25

Number (%) of patients in whom
none healed

9 (90) 2 (22·2) 0 (0) 0 (0) – 11

Number (%) of patients in whom
some or all healed

1 (10) 7 (77·8) 5 (100) 1 (100) 0·0004 14 (56)
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Table 5 (Continued)

Time from referral to death

Wound class

≤7 days,
N = 110
patients

≤30 days,
N = 98
patients

≤91 days,
N = 60
patients

≤182 days,
N = 14
patients P-value∗ Totals

Number (%) of patients with one or
more diabetic foot ulcers

4 (3·6) 6 (6·1) 0 (0) 1 (7·1) – 11

Number (%) of patients in whom
none healed

4 (100) 3 (50) – 1 (100) – 8

Number (%) of patients in whom
some or all healed

0 (0) 3 (50) – 0 (0) 0·2 3 (27·3)

Number (%) of patients with one or
more arterial leg/foot ulcers

5 (4·5) 5 (5·1) 1 (1·7) 0 (0) – 11

Number (%) of patients in whom
none healed

5 (100) 5 (100) 1 (100) – – 11

Number (%) of patients in whom
some or all healed

0 (0) 0 (0) 0 (0) – – 0 (0)

∗Fisher’s exact test was used to test whether the percent of patients with healed wounds differed across the survival categories.

64·5% healing of stage I pressure ulcers seen
in a prospective study of nursing home res-
idents (36). In our study, 10·4% of patients
showed complete healing of at least one stage
II pressure ulcer. This is significantly less than
the 81% healing rate seen in a prospective study
involving nursing home patients (37), and the
37% healing rate seen in a retrospective study of
long-term care patients (38). Only one patient
(7·7%), from a total of 13 patients with stage III
pressure ulcers, showed complete healing of at
least one stage III pressure ulcer. This is com-
parable to the 5% healing rate seen in a retro-
spective study of long-term care patients (38),
but less than the 9% of stage III pressure ulcers
healed in a prospective study involving nurs-
ing home patients (37). Another retrospective
study involving residents of a Veterans Affairs
hospital saw no healing of stage III ulcers in
patients who died within 180 days of ulcer
onset (39). Our study did not show any com-
plete healing of stage IV and unstageable pres-
sure ulcers. This is less than the 5% of stage IV
and 5% of unstageable pressure ulcers healed
in a prospective study involving nursing home
patients (37). A retrospective study involving
long-term patients reported healing in 5% of
stage IV pressure ulcers (38), while a retrospec-
tive study from a Veterans Affairs hospital saw
no healing of stage IV ulcers in patients who
died within 180 days of ulcer onset (39).

Skin tears, the second most prevalent wound
class in this study, were associated with a

14·5% complete healing proportion across the
four survival bands. In addition, there was a
statistically significant trend to observe higher
levels of healing with progressively longer

Key Points

• our study did not show any
complete healing of stage IV
and unstageable pressure ulcers

• venous leg ulcers were the
fourth most prevalent wound
class in this study and showed
the highest levels of complete
healing with 56% of patients
achieving complete healing of
at least one wound

survival. Although there is no other study that
looks specifically at traumatic skin tears among
patients with advanced illness referred for
supportive and palliative care, a randomised
controlled study comparing the efficacy of
Octylcyanocrylate (OCA) versus Standard
Wound Closure (SWC), in lacerations and
incisions, reported no difference in complete
healing at the 3 month follow-up (OCA, 82%
versus SWC, 83%; P = 0·67) in the setting of
ambulatory patients (40).

Venous leg ulcers were the fourth most
prevalent wound class in this study and
showed the highest levels of complete healing
with 56% of patients achieving complete
healing of at least one wound. A possible
explanation may relate to patients in the final
weeks of life becoming increasingly bedbound
thereby decreasing venous leg pressures and
associated oedema. Our levels of complete
healing exceeded the 40% of venous leg
ulcers healed during a prospective study at
a subacute hospital wound unit (41). Our
healing proportions are comparable to the
67% healing rate reported from a retrospective
study of an outpatient program (42), and a
58% healing rate reported from a prospective
study at a tertiary care hospital wound
program (43).

© 2012 The Authors
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Diabetic foot ulcers showed the second
highest levels of complete healing with 27·3%
of patients achieving complete healing of at

Key Points

• marginal levels of complete
wound healing are possible in
the setting of patients with
advanced illness as they traverse
the final phases of their lives

• wounds showing at least some
cases of complete healing in this
study include venous leg ulcers,
diabetic foot ulcers, stage I
pressure ulcers, skin tears, stage
II pressure ulcers and stage III
pressure ulcers

• recognising the negative effect
that wounds impact on patient’s
comfort, dignity and quality of
life, and given the fact that
the healing rates remain quite
low, greater efforts must be
dedicated towards primary and
secondary prevention

• when healing is not likely
other positive outcomes such
as wound maintenance and
wound palliation should be
targeted and emphasised

least one wound, but this represents only 3
patients out of a total of 11. This makes it hard
to draw conclusions. A possible explanation
may relate to patients in the final weeks of
life becoming increasingly bedbound thereby
reducing pressure, friction and shearing forces
that occur during ambulation. A randomised
clinical trial that most closely approaches the
complete offloading (by virtue of patients
becoming bedbound) of patients in our study,
employed total contact casting in otherwise
ambulatory patients with superficial non
infected, non ischemic diabetic foot ulcers
where the healing rate was 89·5% (44).

Malignant wounds were the third most
prevalent wound class in this study. None of
the malignant wounds in this study showed
complete healing. This is the expected outcome
as the patients in question had advanced
malignancies that were beyond consideration
for disease modulating therapies or definitive
surgical resection.

This study documented no complete healing
of arterial leg/foot ulcers. This is the expected
outcome as the patients in question were in
the final phases of their lives and were not
candidates for revascularisation or hyperbaric
therapies. A prospective study that assessed
healing rates at two hospital-based outpatient
clinics and a subacute hospital wound unit
showed that arterial ulcers had the lowest
potential for complete healing of all wounds
classes studied, across all settings (41).

Although this is the first study to look
at complete healing in a comprehensive
set of wound classes, in the setting of
patients with advanced illness referred for
supportive and palliative care, it nonetheless
has a number of significant limitations. The
most obvious limitation relates to the lack
of standardisation with respect to treatment
modalities. Unfortunately, in the palliative care
setting, where patients are often deteriorating
precipitously, it is challenging to adhere to
rigid treatment protocols while attempting to
adhere to principles of patient-centred care.
Another limitation related to the use of the
referral date as the baseline. This occurred
as the actual onset dates for many of the
wounds was not known with a high degree
of certainty. In addition, the research team

did not document ‘deep tissue injury’ as
the study data was collected prior to the
2007 NPUAP amendments. Furthermore, since
many wounds had incomplete data pertaining
to wound dimensions, the validated Pressure
Ulcer Scale for Healing guidelines (37) were
not employed, and thus healing rates could
not be computed. Future studies should track
wounds that are increasing or decreasing in
size as well as assessing the level of pain and
polysymptom burden.

CONCLUSIONS
Marginal levels of complete wound healing
are possible in the setting of patients with
advanced illness as they traverse the final
phases of their lives. Given the compromised
state of patients in this context any level of
complete healing must be regarded as an
extraordinary achievement. Wounds showing
at least some cases of complete healing in
this study include venous leg ulcers, diabetic
foot ulcers, stage I pressure ulcers, skin
tears, stage II pressure ulcers and stage III
pressure ulcers. All the latter wound classes,
except for diabetic foot ulcers and stage III
pressure ulcers, showed an increasing trend
towards complete healing associated with
longer survival. Recognising the negative effect
that wounds impact on patient’s comfort,
dignity and quality of life, and given the fact
that the healing rates remain quite low, greater
efforts must be dedicated towards primary and
secondary prevention. This may be achieved
through aggressive identification of high risk
groups coupled with timely and appropriate
intervention. Moreover, when healing is not
likely other positive outcomes such as wound
maintenance and wound palliation should be
targeted and emphasised.
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