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Palliation, end of life care and ventilation
withdrawal in neuromuscular disorders

Joanna Elverson1,2, Hayley Evans3 and Felicity Dewhurst1,4

Abstract

Background/objectives: The role of palliative care in the support of patients with neuromuscular disorders (NMDs) is
generally recognised in spite of the scarcity of condition-specific evidence in the literature.

Methods:We have focussed specifically on palliative and end-of-life care for patients whose neuromuscular disease has an
impact on their respiratory function. Reviewing the literature, we have examined where existing palliative care knowledge
can be applied to the specific challenges faced by patients with NMDs, identifying where lessons learnt during the
management of one condition may need to be judiciously applied to others.

Results: We highlight lessons for clinical practice centring on six themes: management of complex symptoms; crisis
support; relief of caregiver strain; coordination of care; advance care planning; and end of life care.

Conclusions: The principles of palliative care are well suited to addressing the complex needs of patients with NMDs and
should be considered early in the course of illness rather than limited to care at the end of life. Embedding relationships with
specialist palliative care services as part of the wider neuromuscular multidisciplinary team can facilitate staff education and
ensure timely referral when more complex palliative care problems arise.
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Introduction

Neuromuscular disorders (NMDs) are a heterogeneous
group of conditions resulting in dysfunction of muscles,
either directly, or through pathology afflicting peripheral
nerves or neuromuscular junctions.1 Aside from motor
neurone disease (MND), the main areas of published NMD
research in Europe concern muscular dystrophy and
myotonic dystrophy. The extent of morbidity, disability and
premature mortality in NMDs is highly variable and
condition-specific. However, deleterious effects on the re-
spiratory system are frequently seen.While some conditions
such as Amotrophic Lateral Sclerosis progress rapidly over
short years and lead directly to respiratory failure, others
like Duchenne Muscular Dystrophy progress over three to

four decades, with chronic respiratory insufficiency leading
to increased morbidity and mortality, and impaired quality
of life.2,3
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It is well recognised that optimising respiratory function
in this population may not only improve quality of life, but
can also reduce morbidity and prolong life.4–7 Effective
secretion management and timely ventilatory support can
have a significant impact on overall wellbeing and survival.
It is however important to recognise that for many NMDs
progression continues in spite of interventions and it is
essential that health care teams identify and address pa-
tients’ changing needs and priorities as their condition
deteriorates.

Palliative care is defined as the provision of active,
holistic care (control of physical and psychological
symptoms and social and spiritual problems) for patients
with life-limiting illness and their families by generalist and
specialist providers.8–11 The primary objective is to improve
quality of life through the prevention and relief of suffering
by means of early identification and impeccable assessment.
Palliative care is often an appropriate care approach at any
point following diagnosis of a life-limiting condition. It can
be delivered alongside treatment focussed on prolonging
life, and should be an approach adopted by the whole
multidisciplinary team supporting the patient and their
family.12 Palliative care includes but is not limited to end-of-
life care, which generally refers to care provided in the last
days to weeks of life. All healthcare providers have a role in
ensuring patients receive good end-of-life care.12

The majority of palliative care is delivered by com-
munity and hospital multidisciplinary teams who are not
specialists in the field. Generalist palliative care should
provide holistic assessment of patients’ needs including
basic symptom control and psychological, social, spiritual,
and practical support. Healthcare professionals should also
coordinate care, signpost to services and conduct open and
sensitive communication with the person, their family, and
professional staff. Specialist advice should be sought and
referral to specialist teams should occur when necessary.9,13

Specialist palliative care offers additional expertise to
manage complex palliative care problems that cannot be
dealt with by generalist services. They include multidisci-
plinary specialist palliative care teams who provide as-
sessment, advice, and care in community, hospice and
hospital settings. Specialist in-patient facilities (for example
hospice beds) provide care for people with complex
problems that cannot be managed adequately in other
settings. Bereavement support services may also be
provided.9,10 Services may be statutory or voluntary.
However globally, the funding and provision of specialist
palliative care services varies widely.12

Palliative care is an essential service, now identified as a
basic human right.14 Despite this, it is estimated that only
14% of those who need palliative care, receive it.10 Ex-
periences during the coronavirus pandemic have high-
lighted the need to address inequities in experiences of, and
access to, palliative care.15,16 People with non-malignant

disease, including NMDs, are particularly likely to miss out
on vital support.12

Prognostic uncertainty is often cited as a barrier to
palliative care delivery. As such, there is much debate re-
garding the assessment of prognosis and the optimal timing
of palliative care for patients with NMDs.5,17–20 However,
recent literature argues that palliative care provision should
be provided on the basis of need not prognosis.21

It is widely acknowledged that people with life-limiting
NMDs have palliative care needs.22,23 Janicsh et al. (2020)
identify six key aspects of care that require consideration to
ensure optimal palliative care delivery for patients with
Duchene Muscular Dystrophy;

1. Management of complex symptoms
2. Crisis support
3. Relief of Caregiver Strain
4. Coordination of care
5. Advance care planning
6. End of life care24

This is echoed in wider literature describing the needs of
people with other NMDs. As such, we will present learning
points from the current literature using these themes whilst
considering implications for the planning and delivery of
palliative care.

Methods

A search strategy was developed using three main search
concepts:

1. NMDs (including specific conditions: Spinal Muscle
Atrophy, MND, Amyotrophic Lateral Sclerosis,
Duchenne Muscular dystrophy, Myaesthenia Gravis,
Myotonic dystrophy, Pompe disease)

2. Palliative and end of life care
3. Respiratory failure/ventilator support

Primary studies of any design published in English and
concerning patients, carers or healthcare staff, were in-
cluded. Given the lack of primary studies in this field, peer-
reviewed papers such as review articles, descriptive, the-
oretical or clinical opinion articles were also considered.

A systematic search was conducted within the following
databases:

1. PUBMED/MEDLINE
2. CINAHL
3. Cochrane Database of Systematic Reviews

Supplementary searching was carried out using the
reference lists of included studies, and searching specific
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themes that emerged from the included studies (e.g.
Management of specific symptoms, caregiver burden etc.).

The principles of integrative narrative synthesis25 were
used to develop recommendations for practice based on the
six themes identified above.24

Results

Initial literature searches identified 323 citations. Title and
abstract review narrowed this search to 155 of which
41 papers represented original research. The breakdown of
these papers to specific topics is illustrated in Figure 1.

Many papers were reviews, guidelines, or opinion
pieces. Original research included service model and
population studies as well as exploring advance care
planning, specific aspects of symptom management and the
patient/carer perspective.

The main messages from these papers are summarised
below. Where appropriate, additional references detailing
important national legislation have been included.

Discussion of palliative care themes

Management of complex symptoms

Multidisciplinary working is central to the management of
the complex symptoms experienced by patients with
NMDs to improve both quality of life and prognosis.26–30

The mainstay of managing symptoms is proactive iden-
tification and assessment of symptoms. This includes an
understanding of the impact of the symptoms on the in-
dividual and enables a shared symptom management plan
to be made which incorporates the patient’s priorities and
goals. It is important to be aware of conditions associated
with specific NMDs such as diabetes, epilepsy or cardiac
problems as these can also have an impact on quality
of life.

Respiratory symptoms such as cough, dyspnoea and
troublesome secretions are generally expected and as such
enquired about, proactively identified and managed.
However, other common symptoms such as pain, fatigue,
constipation and low mood are less frequently anticipated
and therefore often remain un-addressed.31–36

Figure 1. Illustrative breakdown of literature on palliative care in neuromuscular disorders.

Elverson et al. 3



Breathlessness. When managing breathlessness, the focus
should be on both the maintenance of physical function
and improving the patient’s ability to cope with their
symptoms. A holistic approach to breathlessness should
include management of any anxiety and other non-
pharmacological measures.37 Physiotherapy input and
consideration of ventilatory support are an essential part of
the management of breathlessness, however when dis-
tressing symptoms persist despite optimisation of respi-
ratory function, low dose morphine has been shown to
relieve breathlessness without further compromising re-
spiratory function.38–40

Where assisted ventilation is used, some patients report
symptoms including poor sleep, mouth dryness and prob-
lems associated with the mask/interface. Any problems
should be identified and addressed to reduce the burden of
this intervention.41,42

Cough and secretion management. NMDs can reduce ability
to effectively clear secretions from the chest through weak
respiratory muscles and reduced bulbar function. Physio-
therapy input can support airway clearance techniques to the
extent that the patient can tolerate. Non-invasive ventilation
or mechanical insufflation-exsufflation devices may be
appropriate.7

Although most NMDs do not directly cause excessive
production of oral secretions, poor oral and bulbar function,
dysphagia and mouth breathing can make secretions dif-
ficult to clear. If secretions are sticky, inspissated or hard to
clear, optimise cough function, ensure humidified oxygen is
being used and consider mucolytic treatments such as
carbocysteine. Where secretions are profuse and watery,
ensure the patient is positioned to promote swallowing and
consider anticholinergics such as hyoscine or glyco-
pyronium. Alternative options include salivary gland bot-
ulinum toxin injections administered by specialist
services.43,44 Caution should be used when drying secre-
tions to avoid making them harder to clear through
coughing.45

Pain. Patients with NMDs often experience musculoskeletal
and neuropathic pain.46,47 Proactive management of pain is
essential to avoid development of chronic symptoms.48–51 A
multidisciplinary approach can often help to address the
causes of pain as well as maintaining function and enhance
coping strategies. Where simple analgesia is insufficient,
short courses of low dose opioids or neuropathic pain
medication (e.g. Gabapentin, Duloxetine) may be needed,
however long-term use of these drugs should be avoided if
possible.

Towards the end of life, if pain is problematic, opioids
may need to be titrated to manage this, however it remains
important to address any physical problems that may be
exacerbating pain. If the patient is unable to manage enteral

preparations, topical patches or the subcutaneous route can
be used.

Some NMDs can also cause gastrointestinal discomfort
due to reduced motility and constipation.52 This can also be
exacerbated on ventilation through air swallowing causing
gastric bloating. Gastrointestinal pain may respond to
proactive management of gastro-oesophageal reflux, con-
stipation and/or use of a prokinetic medication (domper-
idone or metoclopramide). For persistent problems dietetic
input may be beneficial, and if the patient receives nutrition
via feeding tube, this should be reviewed. An anti-
muscarinic such as hyoscine butylbromide may be helpful
for smooth muscle pain or colic.

Fatigue. Patients with NMDs often experience fatigue,
which significantly affects their quality of life. It is often
multifactorial and as such management should be patient-
centred and multi-modal, addressing aspects including
sleep, diet and exercise as well as additional contributing
factors such as depression or pain.53,54

Depression and anxiety. An increased prevalence of neuro-
psychiatric disorders has been associated with several
NMDs. Some of these may be related to the underlying
pathology of the specific NMD, (e.g. somnolence and ap-
athy in Myotonic Dystrophy) while others may be related to
the impact of the condition on function or social interaction.
Psychiatric symptoms have a disproportionate impact on
quality of life and should be explored and treated
proactively.55–58

Crisis support and parallel planning

There is an increasing focus in the literature on disease-
modifying treatments that aim to slow or stop the pro-
gression of specific neuromuscular conditions. The prog-
nosis of Duchenne Muscular Dystrophy has significantly
changed with the use of steroids, and new drugs such as
Nusinersen for Spinal Muscle Atrophy promise a new
outlook for many patients. The availability, cost and long
term impact of many of these treatments is not fully known,
and palliative care is likely to continue to have a role in
supporting patients even when “curative” treatment is being
pursued, where there is significant symptom burden or
uncertainty about prognosis.

Some patients with NMDs are at risk of very rapid
deterioration and death which may be perceived to be
unexpected. This is often precipitated by an acute illness
causing respiratory compromise. During such a deteriora-
tion, it may be difficult to identify whether the patient is
likely to die, become increasingly disabled or respond to
treatment and regain their previous level of function. While
initial treatment may be appropriately intensive and aimed
at full recovery the clinical team need to consider the overall
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trajectory of the patient’s condition and ensure, where
possible, the patient and their family are aware of their
situation and have the opportunity to discuss their prefer-
ences. The concept of parallel planning should be consid-
ered, whilst patients and their families may wish to hope for
the best outcome, it may be helpful to plan for the worst.23

Janisch et al.24 identify that the prevalence of emergency
hospital admissions remains consistent across all age ranges
of people with Duchene muscular dystrophy, even as death
approaches. They suggest that palliative care could have a
role in supporting communication and decision-making
during an acute illness, particularly when the outcome is
uncertain. When a patient does not want further admission
or active intervention, palliative care services may also
contribute to care planning and community input to ensure
that the patient remains well supported with good symptom
management in their own home.24

In considering palliative care in NMDs, it is also im-
portant to note that patients with slowly progressive or
stable NMDs may develop another life-threatening condi-
tion such as a cancer diagnosis. Some patients who are
dying with (as opposed to from) their primary NMD may
have additional needs for support as their overall condition
deteriorates. They may also need to discuss the impact of the
new condition and its treatment with the specialist teams
supporting their NMD to ensure decision-making is fully
informed.

Relief of caregiver strain

The impact of the carer role in NMDs has been widely
acknowledged.59 As patients with MND deteriorate, there is
an increase in carer burden.32,60–62 Kaub-Wittemer et al.
(2003) highlight that 30% caregivers of ventilated MND
patients rated their quality of life lower than their patient’s.63

Similarly there is an increasing body of evidence on the
physical, emotional and financial impacts on parents caring
for a young person with a life-limiting condition, both
during their life and in bereavement.64–66

It is essential to consider the psychological and practical
needs of the family and carers. For younger patients, support
for siblings is also important, acknowledging their often-
unrecognised role as carers as well as their need for psy-
chological support.67

Collaboration between health and social care teams
should identify care needs and sources of practical support
which may include paid carers. Where available, respite
provision may provide periods of practical relief. This
model has become well established in children’s hospices,
where complex care needs can be safely supported.68

Unfortunately for young adults in many healthcare set-
tings age-appropriate respite with suitably skilled staff is not
available, which further increases the impact on informal
and family carers.

Where a condition is inherited, the patient may have
other affected family members. They may value additional
psychological support. If a family member’s condition
causes physical or learning disability, care is needed to
ensure that information and support is accessible and ap-
propriate for them.

Coordination of care

In addition to practical needs, both patients and carers
comment on the value of good communication with
knowledgeable professionals and access to information and
coordinated care.69,70 Coordinated care is the responsibility
of all teams supporting patients with NMDs, and should
include community and social care providers, as well as
different medical specialties.

An increasing number of young people with childhood
NMDs such as Duchenne Muscular Dystrophy transition to
adult services,71,72 often at a point where their condition is
progressing. Their need for developmentally appropriate
and coordinated support in adult services is crucial.73–75 The
approach to communication with young adults should adapt
as the young person’s needs and ability to understand and
participate in healthcare decisions develops. Planning for,
and coordinating timely transition to adult services is im-
portant even when the young person’s prognosis is un-
certain since they are even more likely to need a well-
considered plan if their health is deteriorating when they
reach adulthood. McFarlane et al. (2022) highlight the role
adult palliative care services can play in support of this
patient group as part of the multi-specialty team.20

Advance care planning

Much has been written about advance care planning both in
NMDs and more generally.76 The process may enable a
well-informed patient to make and record shared decisions
about their future care. This can be particularly helpful when
progression of the NMD may involve cognitive impairment
or loss of the ability to communicate. Where a patient has
cognitive impairment or a learning disability it remains
important to involve them in decisions to the extent that they
are able to participate. Advance care planning may enable
the patient to participate in decision-making at a time that
they are medically stable and have the support and time
needed to optimise their participation.

In conditions such as MND, the relatively rapid rate of
deterioration (2–4 years from diagnosis to death)7 and
progressive symptom burden leads teams to prepare the
patient for further change, whilst responding to new needs
and introducing discussions and decisions around sup-
portive interventions. This proactive approach lends itself
well to conversations about advance care planning, ensuring
patients understand the benefits and burdens of different

Elverson et al. 5



options and have an opportunity to express their preferences
for end of life care.77,78

Ideally, advance care planning around specific inter-
ventions should begin prior to the point that the intervention
is being considered. It is good practice when introducing the
role of a new treatment or intervention to ensure the patient
understands that the balance of benefits and burdens, and
their experiences and opinions may change with time; and
that they can choose to discontinue the treatment at any
point. It can also be helpful to plan times to review their
wishes around this, normalising these conversations as
routine practice.

While this responsive and prepared approach remains
relevant, the rate of change in function may be much slower
in more slowly progressive conditions and may be inter-
spersed by long periods of stability even while living with
significant disability and requiring ventilator support. Al-
though patients may prefer not to focus on their condition, it
is important that clinicians are prepared to respond ap-
propriately to changes in their health and patients are aware
of what those changes might be. Increasingly condition-
specific tools are being used to identify when palliative care
should be considered.17 Willis et al. (2022) describe how
this can empower clinical teams working with patients with
NMDs, using a traffic light system to identify patients who
would benefit from palliative care input.23,79

Hiscock et al. (2019) emphasise both the importance of,
and the difficulty in discussing the possibility of sudden
death with young adults with Duchene muscular dystrophy
in order to identify their wishes and preferences for re-
suscitation. Although clinicians may find this challenging, it
remains important and it is essential that conversations are
approached sensitively, and that discussions are commu-
nicated with the wider team to avoid unnecessary
repetition.80

End of life care

In UK, The Leadership Alliance for care of dying people81

and the National Institute for Health and Care Excellence82

have described essential elements of care in the last days of
life as follows:

1. The possibility [of dying] is recognised.
2. Sensitive communication takes place between staff

and the dying person, and those identified as im-
portant to them.

3. The dying person, and those identified as important
to them, are involved in decisions about treatment
and care to the extent that the dying person wants.

4. The needs of families and others identified as im-
portant to the dying person are actively explored,
respected and met as far as possible.

5. An individual plan of care, which includes food and
drink, symptom control and psychological, social
and spiritual support, is agreed, coordinated and
delivered with compassion.81,82

It is essential that teams supporting patients with NMDs,
feel confident to recognise when their patients may be reaching
the end of life, and are prepared to communicate with and care
for the patient and their family. Person-centred care is crucial to
good end of life care. Ongoing involvement of specialist
neuromuscular teams should occur, ensuring the provision of
condition-specific expertise and continuity of care.

In developing an individual plan of care with patients
with NMDs specific consideration of the following may be
needed:

Feeding and fluids.Many NMDs affect bulbar function,
necessitating assisted nutrition and hydration via gastro-
stomy or nasogastric tube. Discussion with the patient
should take place around their wishes and the benefits and
burdens of continuing enteral food and fluids. If assisted
feeding is not burdensome for the patient it may be ap-
propriate to continue, however emphasis should be on
patient’s overall wellbeing rather than focussed on weight
maintenance.

As the patient reaches their last days of life, the benefit
they gain from food or fluids is likely to reduce, and they
may develop problems such as reflux, diarrhoea, oedema or
respiratory secretions. In these circumstances it may be
appropriate to stop food and fluids. This decision should be
reviewed 12 hourly.82

Management of symptoms. Despite an expanding
evidence-base on symptom management, patients with
NMDs are likely to receive poorer symptom control at the
end of life than those dying with cancer.83,84 A recent
qualitative study of bereaved carers demonstrated that
unmanaged respiratory and psychological symptoms were
frequently a significant cause of distress to both patients and
their carers.32 As discussed above, symptoms should be
proactively addressed and reviewed regularly. If the enteral
route is no longer appropriate, subcutaneous infusions may
be needed.

Supporting communication. As the patient’s condition
deteriorates their previous methods of communication may
be less accessible. A personalised plan to facilitate their
communication should be made, ideally with support from a
Speech and Language therapist.

Assisted ventilation. For patients who use assisted
ventilation end of life care must include consideration of
ventilator management.

Any ventilator-associated symptoms that develop such as
facial skin damage or inspissated secretions should be pro-
actively managed.31,41,85,86 Changes to the interface, humid-
ification and other patient support resources may help.
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The patient and those close to them should be given an
opportunity to discuss their wishes, concerns and expec-
tations around ventilator use at the end of life, ideally well in
advance. Fears and misunderstandings about dying on and
off ventilators are widespread, and it is essential that any
worries or misconceptions are addressed and that patients
are aware that they have a choice regarding whether to
continue ventilation or not.

Consideration should be given specifically to the per-
son’s level of dependence on the ventilator and any
symptoms they have experienced when stopping ventilation
for short or longer periods. This is important information to
ensure symptoms remain well managed whether the ven-
tilator is continued or withdrawn.13,87

For patients who chose to continue with assisted
ventilation at the end of life, the team should pay
continued attention to their comfort. Changes to mask
interface or pressures may be needed and ongoing
support from ventilation specialist teams is recom-
mended. At the point where the patient no longer ap-
pears to be deriving any symptomatic benefit from their
ventilator, the interface may be removed providing this
does not cause distress.

Withdrawal of ventilatory support. Supporting a request for
withdrawal of ventilation requires sensitive communication
from the point of initial request through to treatment
withdrawal. Ensuring the patient is able to make an in-
formed decision and to communicate their wishes is es-
sential. Where a patient does not have mental capacity to
participate in a decision, or where the patient is a child,
decisions for withdrawal of ventilation must be based on the
best interests of the patient, in consultation with clinical
teams and family members. Clear communication and
planning with the people close to the patient and the clinical
teams and care-givers is also important. Such requests can
also be ethically and morally challenging both to clinicians
and the wider team. Whilst the UK legal position is clear
that a patient with capacity has the right to decline or
withdraw from a medical intervention, clinicians may have
mixed feelings in practice.88–91 Patients will often die a
short time after stopping ventilation, which can lead to a
feeling of “causality” and the use of sedating and opioid
medications to manage distress can cause anxiety about
hastening death.

Particularly in those fully dependent on respiratory
support, ventilation withdrawal may lead to rapid onset
severe breathlessness.85 Medication to manage this includes
opioids and Midazolam and can be given via the subcu-
taneous or intravenous route and should be titrated ac-
cording to response. Experience is growing in paediatric and
adult services around withdrawal of ventilator support in
different settings including hospital, hospice and
home.87,92–95

The Association of Palliative Medicine have produced
clear guidelines on ventilator withdrawal for patients with
MND, to achieve symptom control in the period between
NIV withdrawal and death.13,96 In Paediatric palliative care,
guidance has also been developed.97 Both of these guide-
lines emphasise the importance of careful planning and
communication, promotion of patient and parent choice,
and ongoing psychosocial and bereavement support for
family.

Conclusion

In the face of progressive conditions associated with a high
symptom burden, the principles of palliative care are well
suited to addressing the complex needs of patients with
NMDs. While historically, adult palliative care has often
been limited to the last months of a patient’s life, our
findings demonstrate the benefits of this approach much
earlier in the course of illness for NMDs.

It is essential that all clinicians recognise their role in
providing palliative care for patients with NMDs and de-
velop their skills and confidence in this area. Embedding
specialist palliative care services as part of the wider
neuromuscular multidisciplinary team can facilitate staff
education as well as ensuring timely referral when more
complex palliative care problems arise.

While our review highlights the breadth of the subject of
palliative care in relation to NMDs, we also identified issues
that lack in-depth research. As new life-prolonging tech-
nological and medical interventions are developed, it re-
mains essential that research continues to further improve
palliative care for patients with NMDs and their families.
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