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Long-term Mortality among Patients with Chronic Ulcers
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Chronic ulcers cause a significant burden to patients
and society. This study evaluated long-term morta-
lity among patients with chronic ulcers diagnosed at
a dermatology clinic between 1980 and 2010. The
mortality risk and causes of death of 3,489 patients
with ulcers were compared with a matched reference
group of 10,399 individuals, and factors associated
with increased mortality risk were examined. Long-
term mortality was increased in patients with chronic
ulcers (hazard ratio (HR) 1.74) and in both males and
females (HR 1.99 and 1.62, respectively). Diabetes
was the most relevant underlying cause of death (HR
8.98), and of the immediate causes of death, sepsis
was strongly associated with mortality (HR 5.86). The
mortality risk was highest among those with arterial
ulcers (HR 2.85), but also increased in patients with
atypical, mixed and venous leg ulcers. In conclusion,
patients with chronic ulcers are at an increased mor-
tality risk irrespective of age, sex and ulcer aetiology.
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hronic ulcers are ulcers expressing impaired healing

capability due to various internal or external factors.
However, the exact definition and categorization of
chronic ulcers in both clinical practice and research va-
ries, especially as there is a lack of consensus regarding
the duration of chronicity (1, 2). Nevertheless, chronic
ulcers are known to cause a significant burden to so-
ciety: the prevalence of chronic ulcers in industrialised
countries has been reported to be up to 1% (3-5), and
they cause remarkable healthcare costs (6), comparable to
that of managing obesity (7). Moreover, as the population
ages (8), the prevalence and incidence of chronic ulcers
will increase (9, 10), escalating the costs of wound care
even further (11).

The majority of chronic ulcers are of vascular aetio-
logy: venous insufficiency constitutes approximately
50-70% of all chronic lower leg ulcers (12—14), and
peripheral arterial disease and mixed arterial-venous
disease cause 11-15% and 13-18% of chronic ulcers,
respectively (12, 13). However, up to 20% of chronic

This is an open access article under the CC BY-NC license. www.medicaljournals.se/acta

Society for Publication of Acta Dermato-Venereologica

SIGNIFICANCE

Chronic ulcers cause a significant burden to patients and
society. In this study, long-term mortality and causes of
death among 3,489 patients with chronic ulcers were com-
pared with 10,399 matched individuals. Long-term morta-
lity was increased in patients with chronic ulcers, in both
sexes and all age groups. Diabetes was the most relevant
underlying cause of death. The mortality risk was highest
among those with arterial ulcers, but also increased in
patients with atypical, mixed and venous leg ulcers. In con-
clusion, patients with chronic ulcers have increased morta-
lity risk irrespective of age, sex and ulcer aetiology.

ulcers have an atypical ulcer aetiology, such as vasculitis,
pyoderma gangraenosum, rheumatoid arthritis, infection
or malignancy (15-17).

In addition to the actiological disease causing the
chronic ulcer, the majority of patients with ulcers have
one or several comorbidities that may further impair the
wound-healing process (13, 14). Arterial hypertension is
the most common comorbidity reported, but obesity and
diabetes mellitus are also common among patients with
chronic ulcers (13, 14). Moreover, patients with chronic
ulcers are at risk of numerous complications, such as pain,
various infections, amputation and even death (16-19).

Current evidence on mortality among patients with
chronic ulcers mostly concerns patients with a diabetic
foot ulcer, in which the mortality risk is even greater than
2-fold compared with non-diabetic patients (20). Conside-
rably less is known about mortality among patients with
other chronic wounds, and the evidence is somewhat con-
flicting, with varying study populations, study methods
and follow-up times. There is some evidence suggesting
that mortality is also increased in patients with arterial,
pressure and malignant ulcers (19, 21-23), but the mor-
tality among patients with venous leg ulcers has been
reported to be both increased, and at the same level as in
controls (19, 24). Moreover, scarce evidence exists about
the causes of death among patients with chronic ulcers
and whether they differ from those of non-ulcer controls.

The aim of the current study was to evaluate long-term
mortality among patients with chronic ulcers, focusing
especially on patients with vascular and atypical ulcers.
A further aim was to evaluate the causes of death among
patients with chronic ulcers and to analyse the factors
associated with the increased mortality risk.
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MATERIALS AND METHODS

Patients and their reference group

The study cohort consisted of patients with chronic ulcers diag-
nosed and treated as inpatients or outpatients at the Department
of Dermatology, Tampere University Hospital, between 1980 and
2010. The patients with ulcers treated at the Department of Der-
matology have hard-to-heal vascular, i.e. venous, arterial or mixed
(arterial and venous aetiology), ulcers or atypical ulcers needing
tertiary care. The treatment of atypical ulcers is centralized at the
Department of Dermatology, but vascular ulcers are treated at both
the Department of Dermatology and the Department of Vascular
Surgery. Patients with peripheral arterial disease without ulcers
are not treated at the Department of Dermatology. Also, diabetic
foot and pressure ulcers were typically treated elsewhere at the
time of the study.

Chronic ulcer patients aged 18 years or over at the time of
the first ulcer diagnosis, i.e. the index day, were included in the
study. The patient data were selected from Tampere University
Hospital’s patient record system using International Classification
of Diseases versions 8, 9 and 10 (ICD8-10), with the diagnostic
codes 454.00, 454.99, 4540A, 4549X and 183.0 for venous ulcers
and 440.20, 444.40, 4402A, 4408X, 4409X, 4442 A and 170.2 for
arterial ulcers. For mixed ulcers, both of the above-mentioned
ICD8-10 codes for arterial and venous ulcers were required. For
patients with pyoderma gangraenosum ulcers, ICD10 diagnostic
code L88 was used. Finally, patients having unspecified or unclas-
sified chronic ulcers were selected using ICD8-10 codes 707.08,
707.09, 7071A, 7078X, 7079X, L97 and L98.4, and for patients
with vasculitic ulcers, a previously selected series of patients
with skin-limited vasculitis manifesting as ulcers from the same
study period and hospital was used (25). As a reference group, 3
subjects, matched for sex, age and place of residence on the index
day, were selected for each patient with ulcers. Individuals for
the reference group were selected from the Finnish Digital and
Population Data Services Agency.

Methods

The medical records of patients with ulcers with an unspecified
ulcer diagnosis (see above) were evaluated retrospectively in
order to obtain a more specific ulcer diagnosis. From all patients
with ulcers, in addition to the ulcer diagnosis, demographic data
on the index day and the number of ulcer episodes treated at
the Department of Dermatology, Tampere University Hospital,
were recorded. Ulcer episodes were considered separate if the
time period between the visits was 2 years or more. The date and
cause of death and/or the date of emigration were obtained, using
the personal identification codes of the patients with ulcers and
their reference group from the Statistics Finland agency, which
maintains the registry of causes of death covering virtually all
deceased residents of Finland. The underlying and immediate
causes of death were coded according to ICD8-10. In the registry,
underlying causes of death are further classified into 54 groups
(26), and all categories were analysed for cause-specific mortality.
From the immediate causes of death, sepsis and pneumonia were
selected for further analysis, as, according to the authors’ clinical
experience and previous research, these are common among pa-
tients with ulcers (21, 24, 27). For mortality analysis, the follow-up
time started from the date of the first entry into treatment due to
a chronic ulcer and ended at the date of death, emigration from
Finland or the data collection date (31 December 2017).

The mortality risk and causes of death of patients with chronic
ulcers were compared with those of their reference group, and
the demographic factors associated with mortality were assessed.
In addition, the mortality risks of patients with arterial, venous,
mixed and atypical ulcers were investigated separately, and in
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these analyses only patients having ulcers of one actiology (one
or more episodes) were included, i.e. patients having treatment
episodes due to different ulcer aetiologies during the follow-up
were excluded from the analysis. Finally, the effect of the number
of'ulcer episodes on mortality was examined, and, in this analysis,
the patients with ulcers were divided into 3 groups: those having
1, 2 or 3 or more ulcer episodes.

Statistical analysis

The data were analysed using SPSS Statistics 25.0 (IBM Corp,
Armonk, NY, USA) and Stata 16.0 (StataCorp LLC, College Sta-
tion, TX, USA). Descriptive statistics of demographic variables
were computed to characterize the patients with ulcers and their
reference group. The Kaplan—Meier method was used to estimate
survival curves for patients with ulcers and their reference group.
Cox proportional hazards regression models were used to estimate
the hazard ratios (HR) and 95% confidence intervals (95% CI) of
all-cause mortality, as well as the mortality associated with ulcer
aetiology, when comparing the patients with ulcers with their re-
ference group. In addition, Cox’s proportional hazards regression
models were used when assessing different causes of death, and
Fine & Gray’s proportional subhazards model was used to assess
mortality for the competing causes of death.

RESULTS

The study cohort comprised 3,489 adult patients with
chronic ulcers and a matched reference group of 10,399
individuals. Three matches were not found for 34 of
the patients with ulcers. The median age of the patients
with ulcers at the index day was 71 (range 18-99) years,
and 65% of the patients were female. At the time of
first ulcer diagnosis, males were 8 years younger than
females (median age 66 vs 74 years, p<0.001). The most
common aetiology of the first ulcer was venous insuf-
ficiency, followed by peripheral arterial disease. Of the
303 patients having an atypical ulcer as the first ulcer
episode, 165 (54%) had vasculitis, 74 (24%) pyoderma
gangraenosum, 47 (16%) a rheumatoid ulcer, 14 (5%)
a malignant ulcer and 3 (1%) calciphylaxis. Among
those with other ulcer aetiologies, 313 (44%) had an
unspecified ulcer, 258 (36%) a post-traumatic ulcer, 68
(9%) a diabetic foot ulcer and the remainder had ulcer

Table I. Demographic data for patients with chronic ulcers and the
reference group, and diagnosis of the first ulcer episode

References
n=10,399

Patients
n=3,489

n/median %/Q,-Q, n/median  %/Q,-Q,

Females 2,264 65 6,755 65
Age on index day, years 71 59-79 71 59-79
Follow-up time, years 7 3-13 10 6-17
Ulcer diagnosis

Venous leg ulcer 1,978 57 - -
Arterial leg ulcer 388 11 - -
Mixed leg ulcer 100 3 - -
Atypical ulcer? 303 9 - -
Other ulcer? 720 20 - -

aVasculitis, pyoderma gangraenosum, malignant, rheumatoid or calciphylaxis.
ljPost—traumatic, diabeticfoot, infectious, lymphoedema, other oedema, artefactual,
pressure, iatrogenic or unspecified.

Q,-Qs: quartiles.
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Fig. 1. Kaplan-Meier method demonstrating the mortality of patients
with chronic ulcers (black line) compared with the mortality of their
reference group (grey line) during follow-up.

aetiologies which comprised less than 5% of the other
ulcers (Table I).

During the follow-up time, 80% of the patients with
ulcers had died, compared with 64% of the reference
group. The median survival times for the patients with
ulcers and the reference group were 7 and 13 years, re-
spectively. The mortality risk of the patients with ulcers
was higher than that of their reference group (Fig. 1,
p<0.001), and the HR for mortality among all patients
with ulcers compared with the reference group was 1.74
(1.66—1.82) (Table II). When patients were divided into
the age groups of <50, 50-59, 60—69, 70-79 and >80
years, the mortality risk of the patients with ulcers was
significantly higher in all age groups compared with
their reference group (p<0.001 in all analysis). When
patients with ulcers were divided into 2 groups: one
group aged 50 years or younger at the time of the first
ulcer and another group who were older, the HR for
mortality was higher among younger patients compared
with their own reference group (4.04, 3.28-4.97 vs 1.75,
1.68—1.84). For male patients with chronic ulcers, the
HR for mortality was higher compared with their refe-
rence group (1.99, 1.84-2.15) than that of the female
patients with ulcers (1.62, 1.53—1.71). Among the most
common underlying causes of death, the mortality risk
of the patients with ulcers was highest for diabetes (HR
8.98; subdistribution hazard ratios (SHR) 7.01) compa-

Table II. Overall mortality risk and the most common underlying causes of
death with respective hazard ratios (HR) and subdistribution hazard ratios
(SHR) among patients with chronic ulcers compared with the reference group
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Table III. Overall mortality hazard ratios (HR) of patients with
chronic ulcers compared with the reference group according to
ulcer aetiology

Patients Deaths
Ulcer diagnosis® n n HR 95% CI
Arterial leg ulcer 395 375 2.85 2.52-3.23
Atypical ulcer® 294 195 2.19 1.84-2.61
Mixed leg ulcer 99 91 2.03 1.59-2.60
Venous leg ulcer 1,924 1,526 1.49 1.41-1.59

3Including patients having ulcers of only 1 aetiology during follow-up. ®Vasculitis,
pyoderma gangraenosum, malignant, rheumatoid or calciphylaxis.
95% CI: 95% confidence interval.

red with their reference group, but it was also increased
for digestive diseases, pneumonia, ischaemic heart
diseases, cerebrovascular diseases and malignancies
(Table II). Sepsis was the immediate cause of death for
82 (3%) patients with ulcers and 54 (1%) individuals
in the reference group, and it was strongly associated
with mortality among patients with ulcers (HR 5.86,
4.15-8.27; SHR 4.56, 3.23-6.43). Pneumonia was also
associated with an increased risk of mortality among
patients with ulcers (HR 1.75, 1.56-1.96; SHR 1.27,
1.14-1.43), and it was the immediate cause of death
for 425 (12%) patients with ulcers and 1,010 (10%)
individuals in the reference group.

When the mortality of the patients with ulcers accor-
ding to ulcer aetiology was analysed, the survival time
was 3 years for an arterial leg ulcer, 4 years for a mixed
leg ulcer, 8 years for an atypical ulcer and 9 years for a
venous leg ulcer (»p<0.001). Correspondingly, the HR
for mortality was highest among patients with an arterial
leg ulcer (HR 2.85), but it was significantly increased
in all groups (Table IIT). When the causes of death
were analysed according to ulcer aetiology, patients
with mixed leg ulcers had an increased mortality risk
for ischaemic heart diseases (HR 3.27, 1.04-5.09), but,
other than that, statistically significant results were not
detected among patients with mixed leg ulcers or atypi-
cal ulcers. Instead, significantly increased mortality risks
were detected among patients with arterial and venous
leg ulcers (Table I'V). Of the underlying causes of death,
the highest mortality risk was associated with diabetes:
the HR for patients with arterial leg ulcers was 18.12,
and for patients with venous leg ulcers, it was
5.81. As an immediate cause of death, the HR
for sepsis was higher than that for pneumonia

Number of deaths

Patients References

in both groups.
During the follow-up time, patients with

ulcers had up to 6 ulcer episodes: 2,913 (84%)

n n HR  95% CI SHR  95% CI
0, ()

Overall 2,801 6,615 1.74 1.66-1.82 - - had onej 423 (12%) 2 and 1'29 (4%) 3 or mc?fe
Diabetes? 116 50 8.98 6.44-12.52 7.01 5.03-9.76 ulcer episodes. Compared with the patients with
Digestive diseases? 110 180 2.50 1.97-3.17 1.82 1.44-2.31 ulcers With only 1 ulcer episode, patients having
Pneumonia 95 190 2.01 1.57-2.58 1.49 1.16-1.90 2 1 3 1 . d h 1 f
Ischaemic heart diseases 772 1,727 1.80 1.66-1.97 1.40 1.28-1.52 or at least 3 ulcer episodes had lower HRs for
Cerebrovascular diseases 282 739 1.55 1.36-1.78 1.14 0.99-1.31 mortality (0.63,0.56—0.71 and 0.49, 0.40—0.60;
Malignancies 345 1,139 1.23 1.09-1.39 0.90 0.80-1.01 . .

Dementia 214 940 0.99 0.85-1.15 0.66 0.57-0.77 respectively). When age was analysed in these

@Including all types of diabetes. bExcluding alcohol-related diseases.

95% CI: 95% confidence interval.

groups, patients with ulcers who had only one
ulcer episode during the follow-up time were
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TableIV. Mortality risk associated with the most common underlying
and selected immediate causes of death among patients with
venous and arterial leg ulcers compared with the reference group

Patients with arterial leg Patients with venous

ulcers? leg ulcers?
n=395 n=1,924
HR 95% CI HR 95% CI
Underlying cause of death
Diabetes 18.12 7.72-42.49 5.81 3.80-8.89
Digestive diseases® 3.92 2.02-7.59 2.23 1.63-3.04
Ischaemic heart diseases  3.90 3.14-4.84 1.38 1.23-1.56
Pneumonia 2.15 1.04-4.47 1.97 1.44-2.71
Immediate cause of death
Sepsis 5.98 2.30-15.60 4.53 2.68-7.65
Pneumonia 2.79 2.06-3.79 1.42 1.22-1.66

Including patients having ulcers of only one aetiology during follow-up. bExcluding
alcohol-related diseases.
HR: hazard ratio; mortality risk of patients with ulcers; 95% CI: confidenceinterval.

older on the index day compared with the patients with
ulcers with 2 or at least 3 ulcer episodes (p<0.001).

DISCUSSION

The current study established that patients with ulcers
have a significantly increased long-term mortality risk
compared with their age-, sex- and place of residence-
matched reference group. The mortality was increased in
all age groups and also in both sexes, but, intriguingly,
the HR for mortality was higher among male than female
patients with ulcers and also among those receiving
their first diagnosis of ulcer at the age of 50 years or
younger. Furthermore, the mortality risk was shown to
be increased irrespective of ulcer aetiology. However,
the risk was highest among patients with an arterial leg
ulcer and lowest among those with a venous leg ulcer.
Previous research has shown rather unequivocally that
mortality is increased among patients with diabetic foot
ulcers (19, 20, 28-30), and also, several studies demon-
strate an increased mortality associated with pressure
ulcers (21-23). The current study included only a very
small number of patients with diabetic foot ulcers and
sporadic patients with pressure ulcers, so these patients
do not explain the increased mortality associated with
chronic ulcers in the present study. In parallel with the
current findings of a increased mortality risk particularly
among patients with arterial leg ulcers, peripheral arte-
rial disease has been shown to independently associate
with increased mortality risk (31, 32), and a doubled
risk of death has been reported in a follow-up study
consisting of 84 patients with arterial leg ulcers (19).
In a Swedish study, the 5-year survival of patients with
a venous ulcer was shown not to significantly differ
from that of the controls (19). However, similar to
the current study, a large register-based German study
detected increased mortality for patients with a venous
leg ulcer compared with that of the age-standardized
mortality rate (24). In the current study, including a
matched reference group, the HR for mortality among
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patients with a venous leg ulcer was slightly lower than
that of all patients with ulcers, but still significantly
elevated. Furthermore, the current study revealed that
the mortality risk for patients diagnosed as having
atypical ulcers was increased more than for patients
with mixed or venous leg ulcers. Previous knowledge
about the mortality of patients diagnosed as having an
atypical ulcer is scarce, and, furthermore, the group is
heterogenic, since the patients having atypical ulcers can
have a wide spectrum of aetiologies causing the ulcers
(15). In the current study, the majority of patients with
atypical ulcers had vasculitis, and previous evidence
showing increased mortality has consisted mainly of
ANCA-associated vasculitic patients or also included
patients with systemic vasculitis (33, 34). In addition, a
slightly higher mortality risk has been found in patients
with rheumatoid vasculitis (35, 36). Moreover, a rather
large cohort study from the UK identified a 3-fold higher
mortality risk associated with pyoderma gangraenosum
compared with the general population controls (37).
Malignant ulcers, which constituted only a minority of
atypical ulcers within the current study, have been asso-
ciated with a more than 3-fold increase in mortality risk
compared with other ulcer aetiologies in a small Danish
study consisting of home care patients (23). However,
comparison between the results of different studies may
be rather challenging, due to the discrepancies in study
design, follow-up time and study population.

Similar to the findings of the current study, an associa-
tion of an increased mortality risk among male patients
with chronic ulcers has also been reported in other studies
(20, 21, 23, 24, 27), and this observation has been, at
least partly, explained by the general increased mortality
associated with the male sex (38). However, this cannot
explain the increased mortality associated with the male
sex in the present study, since the mortality risk of male
patients with ulcers was compared with that of their
matched male references. Intriguingly, in the current
study males were younger than females at the time of the
first ulcer diagnosis, and also, younger age at the time of
the first ulcer was associated with higher HR for morta-
lity. Age might thus be associated with mortality among
males, or else there are other explanatory factors, which
we were unable to investigate in this register-based study
(e.g. comorbidities), that might explain this association.
Comorbidities are assumed to influence wound healing
(13), and, for example, the presence of diabetes has also
been shown to have a remarkable impact on the mortality
risk of patients with chronic ulcers (19). In addition to
diabetes, the common comorbidities in patients with ul-
cers are arterial hypertension, obesity, dyslipidaemia and
metabolic syndrome, and a German multicentre study,
consisting of 1,000 patients with ulcers, revealed that
80% of patients had one or several relevant comorbidities
(13). Moreover, comorbidities have been shown to be
more frequent in patients treated in wound centres, but,
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interestingly, this did not seem to have an effect on the
mortality risk (39).

Another important finding of the current study was
that the mortality risk was elevated in all age groups,
but particularly among young patients affected with a
chronic ulcer, and to our knowledge, this is a previously
unreported finding. Furthermore, according to the current
results, the mortality risk was higher for those patients
with ulcers that only had one ulcer episode, although this
is probably largely explained by the higher age of those
patients, as younger patients have more time to develop
chronic ulcer recurrences (19).

Overall, the knowledge that exists about causes of
death among patients with ulcers is rather limited, and
studies have mainly addressed patients with diabetic
ulcers, whose main causes of death have been previously
identified as cardiovascular events, diabetes and malig-
nancies (20, 27). The current study thus provided new
knowledge about causes of death among patients with
ulcers in general and patients with different ulcer aetio-
logies, and the mortality risk was highest for diabetes,
and increased particularly among patients with arterial
and venous leg ulcers. It is well recognized that diabetes
is a major risk factor for peripheral arterial disease, but
diabetes has been previously also been found to be com-
mon among patients with venous and vasculitic ulcers
(13). Moreover, the mortality for ischaemic heart disease
was elevated among all, including for patients with
arterial and venous leg ulcers, a result that is consistent
with a Swedish study from the 1980s (40). Intriguingly,
the mortality for digestive diseases was also increased:
inflammatory bowel diseases are common comorbidities
of pyoderma gangraenosum (15), but, other than that, the
explanation remains obscure. Likewise, the reason for
slightly increased mortality risk for malignancies among
patients with chronic ulcers is unclear, but it might be
attributed to the chronic inflammation associated with
chronic ulcer or better diagnostics of malignancies among
patients with ulcers treated at a hospital. Infections are a
possible complication of chronic ulcers (14, 16, 21, 24,
27-30, 39), and, in this study, sepsis as an immediate
cause of death was strongly associated with mortality
among patients with chronic ulcers. This corresponds
to the findings of a recent study demonstrating even a
slightly higher HR (7.18 vs 5.86) for sepsis mortality
among patients with venous leg ulcers (24). In addition,
pneumonia as an underlying and also immediate cause
of death was increased in patients with ulcers in the
current study, even though to a lesser extent than sepsis,
highlighting the risk and significance of infection com-
plications in patients with chronic ulcers even further.

The major strengths of the current study were the large
number of consecutive patients with ulcers included in
the study cohort and the usage of a large matched refe-
rence group for comparison. The follow-up period of the
current study is, to our knowledge, the longest reported
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to date. Furthermore, the mortality-register used has
almost 100% coverage and is highly reliable. Moreover,
to avoid bias associated with patients having consecu-
tive ulcer episodes with different aetiologies when the
mortality risk associated with each ulcer aetiology was
investigated, patients having several ulcer aetiologies
were excluded from the analysis. We must emphasize,
however, that the current study included patients with
ulcers who were from a single tertiary care centre treating
mostly hard-to-heal ulcers, and it is therefore possible
that the results are not reflective of the general population
of patients with ulcers. However, the sex distribution, age
and ulcer aetiology of the current study cohort was rather
representative of a typical ulcer population described in
previous chronic ulcer studies (5, 12—14, 24). A limita-
tion of the current study was that, since the study design
was retrospective and register-based, it was not possible
to investigate all factors that might influence mortality.
Also, the patients were selected using diagnostic codes
for ulcers. In addition, the exact location and duration
of each ulcer was unknown.

In conclusion, this study demonstrated an almost 2-fold
increased long-term mortality among patients with chron-
ic ulcers. The risk of death was elevated regardless of
age, sex and ulcer aetiology, but particularly at risk were
males with ulcers and those with an arterial leg ulcer. The
current study highlights the importance of the effective
management of comorbidities, especially diabetes, since
the most common morbidities associated with chronic
ulcers were shown to have the highest HR for death in
this study. In addition, the prompt and accurate diagnosis
and treatment of infections is of the utmost importance.
Even though dermatologists are frequently key persons
in ulcer diagnosis and treatment, the management of a
multidisciplinary team is often required, in order to op-
timize treatment and improve the prognosis of patients
with chronic ulcers.
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