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Abstract

Background In the final stage of life, the skin may fail, leading to the development of terminal ulcers. These ulcers
are considered unavoidable, since they occur despite all pressure-relieving interventions being implemented and
the best quality of care being provided. However, they are often misdiagnosed as pressure injuries, since healthcare
professionals are not always adequately prepared for this topic. Thus, effective palliative care and palliative wound
care is not provided and prevalence data is missed, despite it being considered a solid indicator of the quality of
nursing care. Since the goals of palliative and standard care differ, failing to correctly identify the underlying cause
of the ulcer may result in the skin injury being treated inappropriately, and the overall needs of the patient and their
family not being accurately addressed. While palliative care settings are probably more accustomed to this type of
assessment, recognising and accepting this situation could be more challenging in other clinical settings.

The aim of this work is to summarise the current knowledge regarding terminal ulcers. Specifically, the researchers
seek to provide a comprehensive overview of the concept of unavoidability, the terminology employed in relation
to terminal ulcers, the diagnostic criteria and assessment tools, the prevention and management of such ulcers, their
aetiology, and the understanding clinicians have regarding this topic.

Methods To achieve this goal a scoping review was performed. Following Arksey and O'Malley’s framework and
Joanna Briggs Institute guidelines, we systematically searched the PubMed, Scopus, CINAHL, Embase, Google Scholar,
ProQuest databases, up to March 2025, without time or methodological limitations. The review incorporated studies
that explicitly referenced terminal injuries occurring at the end of life, written in English. The study encompasses all
patients in all healthcare settings. A narrative synthesis was performed.

Results Twenty-six studies were included in the analysis. The review summarises the huge amount of terminology
applied to terminal ulcers and identifies multiple potential aetiologies. Diagnostic criteria were outlined, and
considerations regarding the prevention, management, and professional education were discussed. The need for
validation of assessment tools and clearer diagnostic criteria was highlighted.

Conclusions This review maps current evidence on terminal ulcers and identifies significant gaps. Future research
should focus on healthcare professionals'training, communication skills, and the early recognition and prevention
of these lesions to promote dignity in end-of-life care. Nurses are responsible for the proper identification and
management of terminal wounds, which raises ethical concerns about the quality of care and the principles of
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beneficence and non-maleficence. Although correct identification may affect reimbursement, ensuring the best
possible care and a dignified end-of-life process remains the priority.

Trial registration The protocol was prospectively registered on the Open Science Framework (January 12, 2026

https//osf.io/d8xr2).
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Skin failure
Background skin can fail at the end of life, showing signs and symp-

Palliative care is an active and holistic approach that aims
to achieve the best quality of life for patients with life-
threatening illness and their families or caregivers [1].

Terminology such as “end-of-life’; “terminally ill”
or “actively dying” denote a particular phase of life in
which it is imperative to acknowledge that the individual
is still alive, likely afflicted by an illness that is progres-
sively deteriorating and will ultimately result in death. As
healthcare professionals, it is imperative that we continue
to provide the necessary care to this person.

Since palliative care’s goal is to achieve the best qual-
ity of life possible for patients facing life-limiting illnesses
and their families, skin issues need to be taken into
account as they frequently result into symptoms of pru-
ritus, discomfort or pain. These symptoms can not only
affect the physical well-being of the patient but also have
a substantial impact on their emotional state and that of
their family members. Despite knowing that, skin condi-
tion at the end of life is often a neglected area [2].

Palliative wound care is recognised as a complex con-
cept, extending beyond the management of unpleasant
symptoms and not being limited to the end-of-life period.
Both palliative care and palliative wound care can be
applied across the whole care continuum: as the first one
is suitable even during active cure, the latter is indicated
for conditions involving long-standing wounds or wounds
due to uncorrected physiological pathologies and it is not
strictly limited to end-of-life period. A concept analysis
has posited that “prevention” is an important anteced-
ent of the concept of palliative wound care assuming that,
while it may not be possible to avoid all the instances of
skin breakdown, it should be possible to decrease their
severity and to avoid the preventable ones [3].

In the human body, the skin represents the largest and
most exposed organ and about 15% of the body weight;
one third of the blood supply goes to the skin to permit
all its functions, which include body protection, ther-
mal homeostasis, sensory function, endocrine and exo-
crine functions [4], as well as expression and not-verbal
perception.

Any organs of the body may undergo dysfunction at
any point in life, but especially during the final stages of
life or in the context of acute critical illness. As an organ,

toms of dysfunction. The concept of skin as an organ that
could fail was first advanced in the early nineties, when it
was argued that, if other organs such the heart, lungs or
kidneys show signs of failure, it might be possible for the
same to be true of the skin. Considering that, why should
pressure injuries always been seen as indicator of inade-
quate care, if symptoms of heart, lungs or kidneys disease
are not [5]?

At the end of life, patients may experience differ-
ent kinds of skin breakdown, some of them are consid-
ered avoidable, whilst others are not. According to the
National Pressure Ulcer Advisory Panel (NPUAP) con-
sensus conference results, held in 2011, an ulcer is con-
sidered avoidable if it develops because carers don’t
implement at least one of the following parts of the care
plan [6]:

+ Evaluation of the individual’s clinical conditions and
assessment of the pressure injury risk factors.

+ Definition and implementation of interventions
consistent with individual needs and recognized
standard of practice.

+ Monitoring and evaluation of the impact of the
interventions.

+ Revision of the intervention, if needed.

If an ulcer develops despite any of the aforementioned
elements of the process have been implemented, thus it
is possible to say that the ulcer is unavoidable. It’s impor-
tant to note that this also means that the unavoidability
of a lesion cannot be predetermined, without evaluating
the whole care process [6].

There are more issues concerning how to accurately
recognise terminal ulcers, not only because of the com-
plex terminology, but also because they can only be diag-
nosed after patient’s death. Moreover, since the aetiology
is not yet fully understood and these ulcers often occur in
areas exposed to pressure, they are difficult to distinguish
from pressure injuries [7].

The treatment of this condition should be limited to a
palliative approach focusing on caring for the individual
rather than curing the skin [2]. It has been stated that a
proper care plan should be developed according to the
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patient’s and, when possible, the family’s priorities, which
may differ from those of the healthcare team [3].

According to Emmons and Lachman (2010), possible
goals of the palliative wound management are [3]:

1. Preventing the deterioration of the wound, while
achieving its stabilization.

2. Promoting a clean and protected wound

environment.

Minimizing the risk of infection or sepsis.

Managing pain, odour and exudate.

Reducing the frequency of dressing changes.

Controlling the risk of bleeding.

Preventing wound bed and periwound skin from the

risk of trauma.

Controlling moisture and preventing maceration.

Eliminating pruritus.
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The plan of care needs to be implemented by a multi-
disciplinary team, including different professional roles,
such as nurses, physician and many others, according to
the specific case [3].

Even if skin care is a part of palliative care, it still exists
a issue about management of terminal wounds: while
pressure ulcers are considered preventable, some of the
ulcers that arise at the end of life are unavoidable. In such
cases, it should be considered whether to deliver skin
care, what to do or what to withdraw from, according to
patient’s preferences and priorities [8].

Research has indicated that approximately 25% of
patients receiving palliative care are affected by pres-
sure ulcers, suggesting that the end-of-life population is
more susceptible to the development of pressure inju-
ries compared to the general population [9]. However,
the development of these ulcers is not always associated
to shortfall in standard of care but in some cases, ulcers
occur despite a proper pressure relief therapy, or an
appropriate care plan, aligned with patient’s wishes [10].

Furthermore, the terminology employed in relation
to such ulcers constitutes an additional concern: the lit-
erature reveals a necessity to simplify the nomenclature
surrounding terminal ulcers, with a view to unifying
overlapping concepts and elucidating the relationship
between unavoidable pressure injuries and terminal
ulcers [11].

In summary, there is a requirement for consistent
terminology for this kind of skin ulcer [7] in order to
enhance the quality of care for patients and their fami-
lies: while misdiagnosing a pressure ulcer as a terminal
one may result in undertreatment, inaccurate labelling
patients with a terminal ulcer may cause emotional dis-
tress to patients and families [11], preventing them from
receiving adequate treatment.
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Aims

The scoping review aims to shed light on the current
state of knowledge regarding terminal ulcers, which are
frequently overlooked and misclassified as other types of
lesions, particularly pressure injuries [12]. Specifically,
the researchers want to highlight the issues of definition
of the concept of unavoidability, the terminology used
in relation to terminal ulcers, the diagnostic criteria and
assessment tools, prevention and management, and the
aetiology of this type of ulcer, for all patients in all health-
care settings. Moreover, we would like to understand the
clinicians’ awareness regarding this topic and its reper-
cussions on the quality of care.

Methods

Design

To achieve these goals, a scoping review was chosen as
the most suitable methodology, since it helps to map evi-
dence and to clarify main concepts [13]. The protocol was
prospectively registered on the Open Science Framework
(January 12, 2026; https://osf.io/d8xr2, DOI https://doi.o
rg/10.17605/OSEIO/SN27E).

The review followed the five-step process described by
Arksey and O’Malley framework [14]. First, the research
question was identified. Then, relevant studies were
found. Next, studies were selected. Then, the data was
charted. Finally, the results were collected, summarised
and reported.

Moreover, the Preferred Reporting Items for Systematic
reviews and Meta-Analysis, extended to Scoping Reviews
checklist (PRISMA-ScRs) [15] and the JBI guidelines [16]
were used as methodological guides for the structure of
this study.

Clarifying the research question
To achieve the goals of this scoping review, the following
research questions were identified:

+ How can the concept of unavoidability be defined?

+  What is the correct terminology regarding terminal
ulcers?

+ Are there any diagnostic criteria or assessment tools
that could help healthcare professionals to recognise
this type of skin breakdown?

+ Can these injuries be prevented?

+ How should they be managed?

+  What causes these ulcers?

+ How aware are healthcare professionals of terminal
ulcers?

Search methods

Following the framework provided by the Joanna Briggs
Institute [16], a search strategy as comprehensive as pos-
sible was set up, using the three-step search strategy:
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1. First of all, only two databases were used (PubMed
and CINAHL) in order to identify the most
appropriate keywords.

2. Then, the keywords contained in the most significant
articles were analysed; a more complete search was
carried out across all the included databases based
on the newly identified keywords. This step was
carried out with the help of a librarian.

3. Lastly, the reference lists the articles included were
searched for additional sources.

The search string was created based on the PCC mne-
monic (population, concept, context) [16]:

P =Population: patients of any age, afflicted by a life-
threatening illness or an end-stage disease, receiving pal-
liative or end-of-life care, who develop unavoidable skin
breakdown.

C =Concept: terminal ulcers.

C=Context: any settings.

We systematically searched PubMed, Scopus,
CINAHL, Embase, Google Scholar, ProQuest databases,
up to March 2025, with no time or methodological limi-
tations. The language included was English. The search
terms used were “palliative wound care’, “pressure ulcer’,
“skin ulcer”, “terminal ulcer’, “Kennedy terminal ulcer’,
“Trombley-Brennan terminal ulcer” Quotation marks
and the Boolean operators AND and OR were used, as
shown in Table 1. The reference lists of the identified
papers were examined in order to include any other rel-
evant sources.

Table 1 presents the full electronic search strategies for
each database used.

Inclusion and exclusion criteria

Inclusion criteria

Broad inclusion criteria were selected to avoid the losing
of important evidence:

« Studies that make explicit reference to terminal
injuries that occur at the end of life.

+ Studies encompassing individuals of all age groups,
cared for in any setting.

+ Any methodology.

+ No restrictions on the publication period.

+ Studies published in English.

+ Research papers for which the full text is available.

Exclusion criteria
On the other hand, the following criteria were used not
to include a research paper in this scoping review:

« Studies dealing with injuries that arise in the final
stages of life different from terminal ulcers, such as
fungating malignant wounds.
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Table 1 Search strategies for each database

DATABASE SEARCH STRATEGY NUMBER of

RECORDS

Scopus (TITLE-ABS-KEY (“pressure injur*”OR 491
“pressure ulcer*” OR “skin ulcer” OR “ter-

minal ulcer*” OR "kennedy terminal” OR
“trombley-brennan” OR “terminal injury”
OR‘deep injury”) AND TITLE-ABS-KEY
(“palliative care” OR “terminal care”OR

“end of life”)) OR TITLE-ABS-KEY (“pallia-

tive wound care” OR “palliative wound*”

OR "palliative pressure ulcer*”)

(palliative wound careltitle/abstract] 354
OR palliative wound*[title] OR palliative
pressure ulcer*[title]) OR ((pressure
injur[ti] OR pressure ulcer*[ti] OR

skin ulcer[mesh: noexp] OR pressure
ulcer[mesh] OR terminal ulcer*[title] OR
kennedy([title/abstract] OR trombley-
brennan(title/abstract] OR terminal
injury(title] OR deep injury([title]) AND
(palliative care[mesh] OR terminal
care[mesh] OR terminal[title] OR
palliative[title] OR end of life[title] OR
terminally[title]))

(“pressure injur*” OR “pressure ulcer*"OR 409
“skin ulcer”OR “terminal ulcer*” OR "ken-
nedy terminal” OR “trombley-brennan”
OR"terminal injury” OR “deep injury”)
AND ("palliative care” OR “terminal care”
OR"end of life") OR (“palliative wound
care” OR “palliative wound*" OR “pallia-
tive pressure ulcer*”)

PubMed

CINAHL

Google Scholar  (“pressure injury*” OR “pressure ulcer®” 82
OR“skin ulcer”OR “terminal ulcer*”
OR"kennedy terminal” OR “trombley-
brennan”OR “terminal injury” OR “deep
injury”) AND (“palliative care” OR “termi-

nal care”OR"end of life”) OR (“palliative
wound care” OR “palliative wound*”OR
“palliative pressure ulcer*”)

Embase (("pressure injur*”" OR “pressure ulcer*” 351
OR“skin ulcer”OR “terminal ulcer*”
OR“kennedy terminal”OR “trombley-
brennan”OR “terminal injury” OR

“deep injury”) AND (“palliative care” OR
“terminal care” OR “end of life")):ti, ab, kw

OR ((("palliative wound care”OR “pal-

liative wound*” OR “palliative pressure
ulcer*”)):ti, ab, kw)

(("terminal ulcer*” OR "kennedy terminal” 47
OR"trombley-brennan”OR “terminal
injury”OR “deep injury”) AND (“palliative
care”OR "terminal care” OR "end of life"))

OR (“palliative wound care” OR “palliative
wound*” OR “palliative pressure ulcer*”)

Total number of records

Proquest
Database

1734

+ Studies published in a language different from
English.
«» Studies for which the full text cannot be found.
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Study selection

Initially identified references (n=1 734) were imported
into Rayyan, a free software aimed to assist research-
ers in the first phases of a review. After the duplicate
removal, three researchers (D.C., D.C., LS.) indepen-
dently screened the titles and abstracts, assigning a rating
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to each research paper. The researchers found out a con-
sensus about the inclusion, if it was lacking at the begin-
ning, according to the inclusion and exclusion criteria.
The selection process has been documented through the
PRISMA diagram (Fig. 1).

e

\

Identification of studies via databases

— | Full-text excluded (n=12)

— l
& Full text articles assessed
3 for eligibility
2 (n=31)
w
® Studies included:
3 From screening (n=19)
2 From reference list (n=7)

Fig. 1 PRISMA diagram demonstrating selection process [17]

Records identified from: Additional records
5 Scopus (n= 491) identified through other
8 PubMed (n= 354) sources:
§ Cinahl (n=409) Google Scholar
o Embase (n= 351) (n=82)
ProQuest (n=47)
Records removed after duplicates control
(n= 804)
=
o
: I
a Records excluded:
Records screened _ | NotEnglish idiom (n=114)
(n=930) Title or Abstract (n=785)
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Quality appraisal
A quality appraisal of the included studies was not per-
formed, according to the methodology [16].

Data charting
The research team developed two data-charting tables
to collect all the data and summarise the main results of
each study included, presented as Tables 2 and 3.

The first table collects the following information,
according to the studies included:

« Title of the study, first author and year of publication.

+ Methodology used.

«+ Definition of the concept of unavoidability.

+ Terminology regarding terminal ulcers.

+ Diagnostic criteria and assessment tools.

+ Prevention and management of these ulcers.

+ Aetiology or risk factors identified for terminal
ulcers.

+ Healthcare professional’s awareness and education.

To facilitate the process of data extraction in the fourth
area, a specific table about terminology was developed.
This form was used only for the studies that provided a
detailed description of different types of terminal ulcer.
In this case, the information collected was as follow:

« Title of the study, first author and year of publication.
+ Kennedy Terminal Ulcer (KTU).

+ 3:30 Syndrome.

+ Trombley-Brennan Terminal Tissue Injury (TB-TTI).
+ SCALE.

+ Skin Failure.

+ Decubitus ominosus.

« Miller pressure equivalent injury (MPEI).

The first author performed the initial data extraction.
Other authors verified the data charting approach and
that all the process was in line with the aims of the scop-
ing review.

Data synthesis and analysis
The findings were collated and synthesised narratively in
relation to the scope of the review.

The data collected have been organised thematically
in order to present an effective overview of the studies
included [14].

Results
A total of 1 734 sources were initially identified from
databases and grey literature.

Following the inclusion and exclusion criteria, 19 stud-
ies were included through the screening and 7 were
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added from reference lists. The total number of studies
included in this scoping review is 26.

The process for selecting sources of evidence is
described in Fig. 1.

Characteristics of the included studies
The 26 articles included in the scoping review were pub-
lished between 2009 [18] and 2025 [19, 20].

The methodologies employed in the studies were as
follows:

+ Case study or case series [19, 21-23].

+  Narrative review [7, 24, 25].

+ Modified Delphi study [26, 27].

+  Retrospective study [20, 28].

+ Commentary or editorial or letter to the editor [11,
18, 29-36].

+  Continuing education article [29].

+ Scoping review [12].

o Integrative review [37].

+  Observational study [38].

+  Retrospective case-control study [39].

Despite the search strings used, most of the studies
focused on Kennedy Terminal Ulcers (KTUs). The stud-
ies that focused exclusively on this type of lesion are
listed thereafter: [12, 18, 19, 21-23, 25, 30-34, 37, 38].

Of the studies considered, only one focused on pediat-
ric patients [21].

The care settings in which this type of injury has been
most frequently studied include palliative care [20, 28],
intensive care units (ICU) [19, 21, 38-40] and primary
care [22].

The concept of unavoidability for terminal ulcers

The differential diagnosis between avoidable and
unavoidable wounds is not merely a matter of words:
this classification is the basis on which to plan achievable
goals. If an injury is unavoidable, the purpose of com-
pletely healing it will probably be unrealistic [37].

Nowadays, there is a broad consensus in literature that
terminal ulcers are unavoidable [12, 19, 24, 26], unlike
pressure injuries, thus they cannot be prevented even
through the best quality of care, and they are not attrib-
utable to substandard care [19].

However, this concept deserves further elucidation
for at least two reasons: on one side, not all end-of-life
patients develop a terminal ulcer but only a proportion of
them do so [29]; on the other side, it’s not fully clarified
how terminal ulcers are different from pressure-related
injuries, since both of them commonly occur over bony
prominences [11].
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Terminology related to terminal ulcers
Multiple types of skin changes may occur in patients at
the end of life. These patients are prone to develop ter-
minal ulcers during the preactive and active stages of
dying [36]. Although it doesn’t exist only one accepted
definition, end-of-life is considered as a time frame of six
or less months of estimated life, while it should last even
less, such as days or hours [41]. According to the fact that
dying is a process, patients entering this period, from
months until few hours before death, are at great risk of
terminal ulcers, which are considered unavoidable [36].

A synopsis of the terminology regarding terminal
ulcers is outlined below:

1. Decubitus Ominosus: in 1877, Jean-Martin Charcot
described a specific butterfly-shaped lesion which
appeared on the buttocks of patients, shortly before
dying and he termed it decubitus ominosus [7, 25,
27, 30, 34]. In Latin language, “ominosus” refers to
something that brings misfortune, according to the
observation that patients tended to die shortly after
the occurrence of this ulcer. His observations have
been basically forgotten until Kennedy raised the
interest on this topic, describing the same kind of
terminal wounds [27], not being aware of Charcot’s
previous work [34].

2. Kennedy Terminal Ulcer (KTU) is a term that was
firstly coined in 1983 by Karen Lou Kennedy and that
was presented for the first time at NPUAP in 1989
[24, 33]. She, along with her team, noticed that some
patients used to suddenly develop a specific kind of
pressure injury, typically on sacrum or coccyx, just
few weeks before dying and started measuring this
phenomenon. After 5 years of data examination,
they noticed that 55,7% of patients died within 6
weeks from the ulcer’s occurrence [42], leading to the
conclusion that these skin changes were part of the
dying process.

In 2023, she started referring to this ulcer as
“Kennedy lesion” (KL), since the term “terminal” was
not suitable any longer, considering how long life
could be prolonged with new technologies [38].

To avoid confusion, this scoping review will refer

to this kind of wound as KTU, since the majority of
papers still use this terminology

KTUs are considered a subset of pressure injuries
(PI) [12, 18, 27], that’s why they are also known as
“terminal pressure injuries” [25] or “end-stage skin
failure” [28]: indeed, this kind of ulcer is defined as “a
pressure ulcer that some people develop as they are
dying” [7].

These ulcers are reported in adults as well as in
pediatric patients, in the final weeks of life [31].
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They are indicators of imminent death [7, 19, 28, 37]
thus, their proper identification may help clinicians
in shift goals of care towards palliative care as soon
as possible [19]. Death is estimated in days to weeks
since the occurrence of the ulcer [28, 30].

However, they are often mistaken for pressure
injuries, leading not only to missed care but also to
lack of prevalence data [12, 22, 23, 31].

It seems that, at the moment, no validated
assessment tools for KTUs are available [12, 37].
KTUs usually develop in a matter of hours and for
this reason they are also called “ah ah ulcer” [23]:
this is the most peculiar characteristic, which may
facilitate a proper diagnosis [31, 36].

KTUs may have bilateral or unilateral presentations
[12, 37]: in the first case, they are observed in the
sacral and gluteal regions, as well as on calves,

arms and elbows [23], and have a pear, butterfly or
horseshoe shape with irregular borders; they appear
suddenly with rapid and progressive deterioration
[19-22, 25, 27, 28, 30, 35, 36]; color of the skin may
vary from yellow, to purple, to black [25, 27, 30, 31].
The unilateral presentation is known as a 3:30
syndrome [12], which will be detailed later.

All the papers included assessed KTU according to
the NPUAP nomenclature [43], reporting that KTUs
often turn very quickly into a Stage 3 or 4 or deep
tissue injury (DTTI) [21, 22, 25].

Nowadays, it has been reached a large consensus
on the unavoidable nature of these lesions [12, 21]
thus on the fact that they may occur despite the
best preventative measures [31]. On the other hand,
some authors consider pressure as a contributing
factor, along with other physiological changes, such
as hypoperfusion, that could eventually increase the
effects of pressure [36].

. 3:30 syndrome is considered a variant of KTU [7, 36],

with unilateral presentation [12]

The name is due to the rapid onset [31]: clinicians
usually reported not to have identified any skin
issue during the morning evaluation; instead, at 3:30
p.m., they used to note some evidence of skin injury,
which would have progressed in the next hours [32].
These lesions appear as small black spots that look
like “specks of dirt’, rapidly turning into flat black
blisters [31, 36] or macular lesions of less than 1 cm?,
with purpuric or black irregular margins, without
epidermal erosion [12].

Life expectancy after the occurrence of these lesions
is from 8 to 24 h [7, 12, 36]: prompt modification of
the treatment plan would be possible with a correct
diagnosis.

This kind of ulcer seems to develop despite any
pressure-relieving measures [20].
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4. Trombley-Brennan Terminal Tissue Injuries

(TB-TTI) were introduced in 2012 by a team of
palliative care nurses who recognized a type of injury
different from KTU, but still occurring at the end

of life and despite any evidence-based interventions
[36].

Together with KTUs, TB-TTIs are counted as part
of terminal ulcers, thus are considered unavoidable
[26, 28], prognosticators of death and not related to
pressure [12, 20, 28].

Life expectancy from identification of the injury is 36
h, with the 75% of patients who died within 72 h of
these skin changes noticed [7, 36], or from 20 min to
several days [28].

They have been reported in patients aged from 35 to
95 years old [28].

Clinical characteristics of TB-TTIs are similar to
those of KTUs regarding colors and sudden onset;

in particular, they appear as pink, purple, or maroon
discoloration [36].

However, TB-TTIs develop in a shorter time to death
after first discoloration and skin remains intact.
Compared to KTU, an additional location where

the ulcers may occur is the extremities, with linear
discoloration patterns, similar to linear striations [28,
30, 36, 38].

These lesions could be confused with a DTT [7] since
the skin remains intact and they never turn into a
deep wound [12, 28, 37]. It has been hypothesized
that TB-TTIs don't ulcerate because of the patient’s
rapid death [30].

. Skin Failure is a broad concept that includes many
multiple similar phenomena, such as KTU, TB-TTI,
SCALE and others [7, 12, 39]. This term unifies all
kinds of breakdowns that skin, as an organ, may go
through, although the best quality of care is provided
[31].

Talking about failure, multi-organ failure is described
as the “presence of altered organ function in

acutely ill patients such that homeostasis cannot be
maintained without interventions. It usually involves
two or more organs” [7]. As all the other organs, skin
can fail as well.

There are two subsequent definitions of skin failure
that deserve to be mentioned: in 2006, Langemo
described skin failure as “an event in which the skin
and underlying tissue die due to hypoperfusion

that occurs concurrent with severe dysfunction or
failure of other organ systems” [44]. Later, Levine
defined it as “the state in which tissue tolerance is

so compromised that cells can no longer survive in
zones of physiologic impairment such as hypoxia,
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local mechanical stresses, impaired delivery of
nutrients and buildup of toxic metabolic byproducts”
[11].

Literature reports that pressure is not a necessary
component of skin failure [7].

Three types of skin failure are listed in literature [7,
28, 36]: acute (associated with acute illness) [24],
chronic (associated with a chronic condition) and
end stage, that occurs during the last period of life,
such as days or weeks [7, 36].

While for other organs biomarkers or screening
tools are disposable, for the diagnosis of “skin failure”
it doesn't exist any classification system, as well as
diagnostic tools for clinical signs [27] or biomarkers
diagnostic nor blood test [11, 36, 39].

. SCALE: In 2008, an international panel of experts

met to define a set of ten statements called Skin
Changes At Life’s End, known with the mnemonic
of SCALE; its aim is to describe a group of clinical
manifestations and it’s not to be considered as a risk
assessment tool [27, 35].

SCALE is a broad term that includes “all the
physiological changes that occur as a result of a dying
process and affect the skin color, turgor or integrity,
or as subjective symptoms such as localized pain,
regardless of whether they are avoidable” [24, 37].
The term SCALE doesn’t only include KTUs and
TB-TTIs, but it also encompasses fungating wounds,
ischemic wounds, pressure injuries, skin tears and
many more [36].

To sum up, it’s possible to claim that SCALE could
be considered as a consequence of skin failure,
according to the previous seen definition by Levine
[37]. However, it should be considered that not
everyone with SCALE has skin failure or multi-organ
failure, since the death process affects skin with
different degrees [7]. Likewise, we still miss detailed
diagnostic criteria to fully understand the extent of
skin failure [7] which would have been very useful
for a deeper understanding of this issue.

Signs and symptoms of SCALE are recognized as

follows [24]:

+ Muscle weakness and mobility impairment

« Loss of appetite, loss of weight, sarcopenia,
dehydration

+ Reduced skin perfusion

+ Loss of skin integrity (due to incontinence,
devices...)

+ Reduced immunity, leading to an increased risk of
infection

« Loss of vascular supply to extremities
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SCALEs are encompassed in the unavoidable

skin ulcers and are often the result of multiorgan
failure [12, 40]. For this reason, pressure-relieving
interventions could not be effective in maintaining
skin integrity [12].

The most significant risk factor for SCALE is the
diminished tissue perfusion, thus in some cases,
pressure ulcer can be markers of SCALE [27, 35, 37].

7. Miller Pressure Equivalent Injuries (MPEI): In 2016,
Miller proposed the concept of MPEI, assuming that
multiorgan failure due to systemic disease should
have an equal effect on all the body [12, 32].

Miller argued that if it is true that systemic diseases
have systemic effects (as a cardiac disease affects the
entire body, for instance) and that if it is true that
pressure is equally distributed (since patients are
regularly positioned), then the presumption that the
terminal status itself will result in a pressure-related
injury cannot be considered valid, mostly if the injury
develops only in one area, usually in the sacrum [32].
Thus, he considered the terminal status as a systemic
stressor, instead of a definitive cause for pressure-
based tissue injuries [12, 32]. There’s not a unique
consensus on Miller’s assumptions [7].

Diagnostic criteria and assessment tools

When an ulcer occurs, especially in vulnerable patients at
the end of life, nurses and health care professionals may
experience a sense of guilt or may feel blamed, since the
wound is often attributed to poor quality of care and it
will probably lead to financial or legal issues [29].

However, at the best of our knowledge, we miss a uni-
fied classification system for terminal ulcers, with clinical
signs and symptoms, that could be useful for reporting
these wounds differently from other kinds of ulcers [20].
This classification is even more complicated by the fact
that end-of-life wounds may occur together with PIs [29],
and we still miss standardized diagnostic criteria to dif-
ferentiate between the two [20].

As clinicians, who spend most of our time at the bed-
side, it’s true that the first diagnostic criterion for assess
a terminal ulcer is the recognition that the patient is
dying [11]: we must always recall that, before evaluating
wounds, we are taking care of people, so we have to con-
sider the overall health conditions in order to perform a
correct differential diagnosis [37].

Research, although still limited, is mainly focused on
the validation of an assessment tool [26, 39] and diagnos-
tic criteria [19, 38].

As an assessment tool, in 2023, a Delphi panel of 16
international experts in terminal ulcers found a consensus
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around the “End-of-life wound assessment tool” The aim
of this tool is to gain a better identification of terminal
ulcers but also to decrease legal controversy and improve
wound care and palliative care for these patients [26]. The
tool doesn’t discriminate between end-of-life wounds and
PIs, but it should be used if the health care professional
suspects that the ulcer is indeed a terminal one. At the
moment, a moderate interrater reliability of this tool
has been achieved and a larger study is needed [45].

A “Skin failure indicator scale” has also been proposed,
which considers the serum albumin level, a diagnosis
related to impaired blood flow, the presence of sepsis or
multiple organ dysfunction syndrome, the use of vaso-
pressor or inotrope medication and the mechanical ven-
tilation as predictors of skin failure; the tool still needs to
be validated but it may represent an effective way to pre-
dict skin failure [39].

Concerning diagnostic criteria that can be used to assess
a terminal ulcer, a case study published in 2025 reported
the use of ultrasound as a complement to the clinical
examination done by nurses [19]: it was observed a mild
oedema in the subcutaneous tissue of the perilesional skin
and a cobblestone-like tissue in the lesion bed; both sites
showed absence of blood flow. For the future, it is possible
to figure out that the use of ultrasound will become more
frequent and that this will help in assessing the wounds,
differentiating between terminal and pressure injuries.

Another new diagnostic criterion proposed in lit-
erature consists in skin temperature changes, since it’s
known that, for PIs, areas of inflammation or hyperemia
are warmer than the surrounding skin and areas of isch-
emia are cooler. Only one of the studies included in this
scoping review reported assessing this parameter [38]:
skin temperature was evaluated within 24 h from a newly
identified area of discoloration. The study stated that the
Relative Temperature Differential (RTD) between the dis-
colored area and a control point of intact skin was not
normal if it was > + 1.2 °C or < -1.2 °C, based on pre-
vious literature. While for PIs skin temperature used to
decrease or increase compared to the control point, for
KTUs it doesn’t seem to happen.

More research on this topic is needed to fully under-
stand the pathophysiology of KTUs and thus to explain
why the early skin temperature doesn’t change in the first
24 h, but it could be an interesting starting point, since it
could help in differentiating PIs from terminal ones.

Aetiology

The main point to be considered when talking about
SCALE is that these kinds of ulcers don’t stem from
external stressors but, instead, from internal factors [20]:
it's often the result of hypoperfusion and multi-organ
failure, rather than pressure and shear, and thus it should
be considered an unavoidable phenomenon, as said [40].
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The most widely accepted aetiology for the onset of
these lesions is related to the concept of hypoperfu-
sion linked to multiple organ failure: in crisis situations,
the body reacts by diverting blood flow from the skin to
vital organs, thereby reducing skin perfusion. The conse-
quence of this is that hypoxia and a slowdown in normal
metabolic processes will occur at the skin and subcutane-
ous levels [20, 21, 24, 25, 27, 29, 30, 33-35, 37].

However, starting from this assumption, the question
remains as to why only some people develop terminal
lesions, despite hypoperfusion being associated with the
end-of-life period in almost all patients [30]. Furthermore,
as seen, in 2016 Miller levelled significant criticism at
this line of thinking, asserting that the terminal condition
alone could not explain the onset of such lesions. From his
perspective, if the skin fails as an organ, lesions should be
found everywhere and not just in specific areas [32].

Consequently, other contributing causal factors have
been proposed, and alternative hypotheses have been
advanced.

Since the validation of predictive criteria to identify
which patients may develop a pressure ulcer or a SCALE
ulcer is currently not possible [24], literature describes
the following factors as contributing causes:

«  Use of vasopressors or inotropes [19, 21, 30, 35, 37—
40]: in order to remain viable, the skin requires from
25% to 33% of cardiac output [21]; since vasopressors
divert the blood flow to vital organs, skin becomes
more prone to breakdown and death. This type of
medication is often used in ICUs or for cardiological
patients.

+ Respiratory, renal or circulatory insufficiency [35,
37, 40].

+ Insufficiency of two or more organs [21, 38—40].

+  Co-morbid conditions, such as cardiovascular
diseases, smoking, sepsis or pneumonia, diabetes [21,
38, 39].

+ Hypoalbuminemia [21, 35, 37, 39, 40]: serum
albumin level less than 3,5 g/dl [39].

+ Hypoxemia [21, 35, 37, 40].

+ Hypotension [30, 38].

« Alteration of elimination of toxic metabolites [35,
37, 40].

+ Decreased defensive capacity of the skin [35, 37,

38, 40]: in particular, aging could be considered
associated with altered immune responses and
changes in vascular structure (38).

+ Loss weight, loss appetite, cachexia, poor nutrition
(35, 37, 38, 40].

+  Reduced mobility or immobility [35, 38, 40].

« Anatomic arterial aberrancies [30]: the researchers’
observations moved from the fact that many patient
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characteristics don't explain why just some of them
manifest terminal ulcers. However, they wanted

to find out the peculiar feature that could explain
why someone, and not everyone, develops terminal
injury. Looking at the anatomy of the human body,
they speculated that changes or agenesis of specific
arteries (median sacral artery, lateral sacral artery
and sciatic artery, that may be persistent, instead

of regressing by the third month of embryonic
development) could lead to the occurrence of ulcers,
but only in case of hypotension, since otherwise a
collateral circulation would prevent it.

At the same time, the authors refused the
“angiosomal hypothesis”: an angiosome is a vascular
territory that is supplied by a specific blood vessel.
The human body has 40 angiosomes. Considering
the most frequent locations where terminal ulcers
usually appear (sacrum, coccyx...), the authors
considered that the angiosomal hypothesis could not
explain it [30].

+ Reperfusion, in cases of recurrent hypotension
[30]: in case of recurrent hypoperfusion, the skin
can go through different alterations, that are linked
to the typical manifestations of terminal ulcers. It
may move into a whitish change, indicating ischemic
necrosis, or it can move into a purplish discoloration,
due to the accumulation of red blood cells caused
by damaged blood vessels. The process of the
reperfusion injury may vary based on factors such
as the degree and duration of the hypotension, the
size of the blood vessel involved, the characteristic of
the vessel itself, the existence of a collateral arterial
supply [30].
It is known that commonly, capillary refill is a good
way to assess skin perfusion: it has to be considered
that the capillary refill could appear for the first 12
h after skin death, because of the blood remaining
in the area for the capillary collapse; for this reason
it could be difficult to evaluate skin failure exactly at
the moment of its occurrence [25].

+  Use of mechanical ventilation [38, 39].
« Abnormal white cell counts [38].
o Anemia [38].

Alternative hypotheses that have been advanced are the
existence of some catabolic patterns that may have some-
thing in common with other systems’ failure or there may
be some genetic factors at the basis of vascular responses
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to ischemia. These factors, if studied and understood,
could lead to personalized therapies for both preventing
and managing this kind of ulcer [11].

It could be interesting to note that age, Braden score
and Body Mass Index were found not to be significant
predictors of skin failure [39].

Prevention and management

Since terminal ulcers are considered solid prognostica-
tors of imminent death, the goals of care need to shift
from curative to palliative care, in order to avoid thera-
peutic obstinacy [19], dismiss aggressive interventions
and tests [28, 37] and to guarantee comfort and a digni-
fied dying process [12, 20, 22, 37]. Thus, the main objec-
tive of the new treatment plan isn't wound healing any
longer [40], while it should be providing the patient with
the best quality of life [36], managing wound symptoms
and psychological issues [25].

Even if terminal ulcers are considered unavoidable,
prevention interventions need to be implemented not to
exacerbate existing ones. The literature agrees on the fact
that prevention of terminal ulcers is similar to the one
for pressure ulcers [22, 31]. Strategies to mitigate the risk
may include optimizing nutritional support, using appro-
priate pressure redistribution surfaces, effectively manag-
ing moisture and frequent repositioning [21].

Although pressure is not a causative factor for terminal
ulcers [29], pressure-relieving support surfaces could be
useful for a conservative approach [21, 24, 31, 35], as well
as regular repositioning [20, 21, 36]. However, pressure-
relieving support surfaces are not always comfortable for
patients, and they could even worsen pain and nausea or
reduce the ability of independent movement, if still pres-
ent [24]. Furthermore, frequent repositioning may cause
unnecessary pain [36]. Before their implementation,
these interventions should be accurately evaluated and
discussed with patients and families, in order to establish
the best treatment according to patients’ preferences and
wishes [24, 33, 36, 40].

The decision regarding whether and how often to repo-
sition such a vulnerable person should be taken under
individual judgement, considering the patient’s clinical
conditions, and the need of premedication with an anal-
gesic before the procedure [31].

Jakobsen et al. (2020) did not find a significant corre-
lation between the incidence of SCALE and the use of
pressure redistribution equipment [46].

Great importance is given to the communication with
patients and family members, as well as caregivers [12,
20, 40], in order to help them cope better with the situ-
ation [22]. Emotional support and education concerning
terminal ulcers are often needed to better understand the
situation, to get awareness of the terminality and to know
how to assist the person [24, 31, 37], having realistic
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expectations for wound healing [36]. Especially in this
phase of life, patients’ cultural preferences and families’
expectations should be taken into account and respected
[35]. Caregivers should be involved in the care plan [33].

Since it’s not always simple to properly diagnose ter-
minal ulcers, and they are often misdiagnosed as pres-
sure injuries, it is important to clearly document all the
interventions, providing evidence of the quality of care
administered [20, 24, 31].

From the perspective of the law, even a correct diagno-
sis of a terminal lesion, if possible, doesn’t fully protect
against legal disputes. Therefore, it becomes manda-
tory to provide proper evidence for every single choice,
for example, the decision of reducing mobilizations to
avoid unnecessary pain. If possible, it would be useful an
informed consent, possibly signed by the patient [23] or
considering a written Advance Care Planning.

Charting by exception has been proposed as a good
method of documentation [27]. This type of charting
assumes that the patient manifests normal responses to
all the interventions performed. The only responses that
are documented are the ones that deviate from the stan-
dard or from what it is expected [47].

Wound care nurses should be involved in the care team
as soon as an ulcer is recognized as a terminal one [12,
24]. It is recommended that only advanced clinical spe-
cialists undertake the assessment of terminal lesions so
that an appropriate individual care plan could be set [12].

The SCALE Statement [27] has proposed a list of five
P’s for determining appropriate intervention strategies.
The five P’s mnemonic consists of:

1. Prevention: since the skin goes through decreased
oxygen availability during the last part of the life, it’s
important to consider reducing pressure, moisture
and other risk factors, as well as ameliorating
nutrition and mobility, according to the patient’s
clinical conditions. The aim of prevention is to
improve well-being and quality of life.

2. Prescription: this point comprehends all the
interventions that are considered appropriate for the
treatment of wounds that are considered healable,
even in this phase of life.

3. Preservation: this point refers to the interventions
suitable when maintenance is considered a proper
goal, despite limited possibilities of gaining complete
healing.

4. Palliation: this section involves the interventions
to be implemented when the goal of the treatment
is managing symptoms, such as pain or odor, and
achieving the best quality of life possible, rather than
healing or maintenance of the wound.

5. Preference: this last P reminds clinicians to always
include patient’s preferences and wishes in the
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Fig. 2 Management of terminal ulcers

decision-making process; the document gives
importance to patient’s circle of care’s opinion as
well.

A more detailed overview of the interventions suggested
by literature is provided in Figure2.

Health professionals’ education

Literature reveals that there’s an issue of misclassifica-
tion of terminal ulcers that are often reported as pressure
injuries [29]. This leads to wrong treatment, bad quality
of life for the dying person, that probably won't receive
the proper palliative care, emotional and practical burden
for caregivers.

In this field, nurses are responsible for the correct man-
agement and treatment of terminal lesions, together with
the avoidance of possible complications [23]. But how
could it be possible if nurses don’t even know how to
recognize them? This matter involves ethical issues, con-
cerning quality of care and the principles of beneficence
and non-maleficence; moreover, the proper identification
of a terminal ulcers can have a potential impact on reim-
bursement [21].

Healthcare professionals are the ones expected to facil-
itate communication and collaboration, both across care
settings and disciplines [27], and towards patients and
their circle of care: however, they often show a limited

Control of exudate and moisture
(12,20, 29, 36)
Improve nutrition (20, 21, 37)
Regular repositioning and use of pressure-
relieving surface (12, 20, 21, 24, 31, 36, 40)

awareness of the skin changes that happen at life’s end
[12, 27, 29].

Moreover, it is possible that in certain settings such
as ICUs, clinicians are not so prone to accept the ter-
minology “terminal ulcer” for a cultural issue based on
seeing death as something that must be overcome at all
costs [11].

On the other hand, it is paramount that clinicians are
educated about terminal ulcers: this will help them to
support dying patients and their families and to have
open discussions not only regarding the ulcer itself, but
also on the impending death, which is quite a difficult
topic, if not well-prepared [12].

As many of the studies included in this scoping review
involve the settings of palliative care or long stay units, it
should be considered that maybe this professional’s lack
of awareness means that terminal ulcers are completely
underdiagnosed outside of these settings [37].

One of the main problems that could explain this dif-
ficult situation is having so many terms to describe this
kind of ulcer: it can be confusing and it may impede a
good communication, even among clinicians [7].

Educational topics that deserve to be implemented in
order to better recognize terminal ulcers concern the
skin prevention and wound treatment [19], and training
of healthcare professionals in the management of ulcers
that are different from pressure ulcers [22].
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Discussion

Terminal ulcers involve people at the end of their life, at
any age, affected by many different clinical conditions: as
said, the onset is often very rapid so that both patients and
families could feel unprepared and hopeless facing this new
reality. We, as health care professionals, cannot consider
merely the theme of reimbursement or legal disputes when
referring to this topic, but we have to focus on providing
our patients and their circle of care with the best possible
care, trying to achieve the goal of a dignified dying process.

The prevalence of pressure injuries is considered a solid
indicator of the quality of nursing care, thus the nursing
staff should be able to recognize this kind of ulcer and
to distinguish it from all the others [24]. Moreover, the
occurrence of pressure ulcers is seen as patient safety inci-
dences and is linked with the concept of “inadequate care”
[9]. That’s why, regarding healthcare professionals’ aware-
ness, it appears of paramount importance that nurses can
correctly recognize, report and manage terminal ulcers.

There still exists a big concern around the real prevalence
and incidence of this phenomenon, mostly because it is
often misdiagnosed as pressure injury: an Italian multicen-
tric study found an incidence of 2.7% in palliative settings
[46], while other studies noted that a differentiation between
KTUs and PIs was missing in intensive care units [48].

This scoping review revealed that, currently, there
are only a few diagnostic criteria for these wounds, and
these are neither well-known nor specific. As long as
we miss detailed diagnostic criteria, we won’t be able
to understand the real dimension of the issue. As seen,
new technologies, like ultrasound [19], are reaching out
as important milestones for assessing this kind of ulcer,
along with the clinical examination. On the other hand,
we still miss a specific and validated terminal ulcer
assessment tool and a proper staging system [29]: actu-
ally, while an assessment tool has been proposed in the
last few years, literature demonstrates that all the termi-
nal ulcers are documented with the same classification
system used for pressure injuries.

The aetiology is the main difference between pressure
injuries and SCALE: the first ones are due to external fac-
tors such as pressure and shear and the latter are associ-
ated to hypoperfusion and multi-organ failure, thus we
can say that the root cause is completely different [35, 40].
The differential diagnosis is further complicated by the
fact that the two of them may occur at the same time [36].

Moreover, the bilateral presentation of KTU could
eventually be misdiagnosed with Moisture-Associated
Skin Damage (MASD), especially if the patient has incon-
tinence or some other risk factors [35, 40] or if the lesions
begin as numerous superficial spots, that are going to
merge in a larger ulcer in a brief period of time [35].
Some examples of MASD, PI and terminal ulcer are pro-
vided in Figs. 3, 4 and 5.
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Thus, the correct identification of terminal ulcers is
complicated by the similar manifestations, the classifica-
tion system equal to the one used for PIs but also by the
available terminology.

As highlighted in the results, the terminology employed
to describe end-of-life wounds is extensive and, at times,
complicated. In 2019, Levine introduced the concept of
potential defensive bias for the terminal ulcer terminology:
since the incidence of PIs is considered as an indicator of
the quality of nursing care, with thousands of lawsuits each
year, talking about “terminal ulcers” relies on the unavoid-
ability of death and, in some way, seems to relieve caregiv-
ers from the responsibility of providing quality care. Levine
proposes to replace this terminal ulcer terminology with a
more prognosis-neutral nomenclature, in line with the one
concerning other organs, such as “skin failure” [49].

Limitations
Since the literature review is updated by March 2025,
we are aware that relevant literature may have been pub-
lished later.

We also recognize that it has been difficult to accurately
choose the sources of evidence, since the studies were
very often focused only on the topic of KTU and, more-
over, because information regarding terminal ulcers were
strictly embedded in the larger topic of pressure ulcers.

A large part of the studies included in this scoping
review have been conducted with a poor methodological
quality, as many of them are editorials or are based on the
opinion of experts. Furthermore, according to the meth-
odology used, a critical appraisal of the included studies
wasn't performed. Therefore, we suggest using these evi-
dences with caution and awareness.

Conclusions
Some patients, during the end-of-life period, experience a
specific kind of wound that is related to hypoperfusion and
multi-organ failure: these terminal ulcers, which include
a broad number of injuries, usually develop very quickly,
with typical patterns. They are considered unavoidable,
since they occur despite all pressure-relieving interventions
are implemented and the best quality of care is provided.
However, these ulcers are often misdiagnosed as pressure
injuries, since nurses and health care professionals are often
found to be not so well-prepared on this topic: thus, we
miss prevalence data and, even more important, we avoid
providing effective palliative care and palliative wound care.
The goals of end-of-life wound management should
be focused on comfort care, for the patient, which
includes pain relief and conservative management of all
the wound’s symptoms such as odour or exudate; more-
over, other goals for both patients and their circle of care
include communication and emotional support regarding
the imminent death.
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Fig. 3 Moisture-Associated Skin Damage in home care setting




Saguatti et al. BMC Palliative Care (2026) 25:52 Page 40 of 42

Fig. 4 Pressure injuries in home care setting
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Fig. 5 Terminal ulcer in home care setting, the onset was during the night and the patient died a few days later

This scoping review has highlighted several points that
warrant further investigation, including the role of pres-
sure in the occurrence of these lesions, some hypoth-
eses regarding their aetiology, the validation of effective
assessment tools as well as the definition of solid diag-
nostic criteria and the issue of healthcare profession-
als’ education. The authors hope that more research will
address all these topics in order to further improve the
quality of care for dying people and for their families.
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