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SUMMARY POINTS

* Pain and symptom management at the end of life remains suboptimal.

* DPain physicians are uniquely placed to provide interventions for patients with difficult to manage pain.

* Interventions such as acupuncture, radiofrequency ablation, neurolysis together with regional analgesia
including neuraxial techniques and spinal cordotomy may provide the patient with improved analgesia.

Background

Currently, from discussion with colleagues around the country,
few pain medicine units in the United Kingdom formally appear
to contribute to the management of pain at the end of life with
palliative care colleagues. There may be many reasons for this,
yet there are many similarities between the two specialties, which
have similar ethe. Both specialties have evolved over the past

half century or so. Dame Cicely Saunders, who founded the first
modern hospice - St. Christopher’s Hospice in Sydenham, SE
London (www.stchristophers.org.uk/), is usually seen as inspiring

the beginning of specialist Palliative Care which has evolved both
clinically and academically, although independently of the hospice
movement, since then.! Pain Medicine has now also evolved since the
development of the scientific study of pain by Melzack and Wall in
the 1950’s, culminating in their famous paper on the Gate Control
theory of pain.? It is now a recognised specialty of its own, having
grown as an arm of anaesthetics, now with its own faculty within the
Royal College of Anaesthetists, with its own qualifications and its

own Society.?

One would expect that the management of pain at the end of life
in particular would now be a routine and effectively beneficial part
of medicine, with the combined efforts of Palliative Care and Pain
Medicine. However, despite the best intentions of clinicians, pain
and symptom control at the end of life can still be suboptimal,
predominantly because the entire healthcare system has been
designed around cure of disease rather than palliation® and Pain
Medicine has evolved from acute pain services, being involved
predominantly with non-palliative care (though some might say
that they ‘palliate the living’, rather than the dying). The shadow of
Harold Shipman and the ensuing reports by Inquiry Judge Dame
Janet Smith>® have also induced a deep fear of the use of opioids
in many non-specialist doctors, aggravating the situation.”® Many
patients at the end of life may end up with sub-optimal pain and
symptom control by their General Practitioners where specialists

are not involved. This will change as an increasing number of GP’s
have a specialist interest in pain and/or palliative care, and GP’s are
now undergoing more training in palliative care in their training
year.” Nurses may be so afraid of hastening death that they will not
administer opioid analgesia ordered by a physician.'

The pain medicine physician can collaborate with palliative care
colleagues to aid in the better management of difficult pain at the
end of life. Our own unit has been working closely with palliative
care colleagues since 1992, when a palliative care specialist recognized
how much we could offer to those patients not responding well to
systemic techniques of pain management. We were able to, and
continue to, offer nerve blocks, acupuncture and spinal blocks and
infusions to help those presenting difficulties in pain management.
This may be in the acute hospital setting, or in the hospice, and we
often continue pain management at home, with the support of local
community and MacMillan nurses. Somewhat surprisingly, only one
reference to the collaboration of Pain Medicine and Palliative Care in
the literature seems to occur over the past decade.!" This article will
therefore explore ways in which increased collaboration between the
two specialties may improve end of life care.

Pain medicine in end of life care

The pain physician as an expert in pain mechanisms, manifestations
and treatment, is uniquely placed to offer services for end of

life care that can complement those of palliative care and aid in
solving difficult pain problems that cause unacceptable distress. In
addition to providing interventional services, the pain expert can
help in the pharmacological treatment of difficult pain, such as
neuropathic pain, complex regional pain syndrome and pains not
responding to large doses of opioids. For example, certain drug
combinations shared with various interventions including highly
invasive treatments for otherwise intractable pain, such as intrathecal
infusions and spinal cordotomy, may improve pain relief in some
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very difficult situations. The Palliative Care physician working
together with the Pain Physician can develop better models of
therapy to relieve pain and suffering.

The provision of care during this challenging period has recently
become a major theme of the Darzi NHS review, highlighting End
of Life care."” It is important to get it right, as an inability to deal
with suffering at the end of life increases demand for euthanasia and
assisted suicide.'?

Pain at the end of life

Pain is defined by the International Association for the Study of
Pain as “an unpleasant sensory and emotional experience associated
with actual or potential tissue damage, or described in terms of that
damage.”" Pain, which can be acute or chronic, or a mixture of the
two, profoundly affects quality of life and contributes significantly to
suffering. Pain is sensed by the nociceptive system, but is mediated
centrally by a patient’s subjective perceptions and is therefore
uniquely perceived by each individual, and will be affected negatively
by other factors, especially at the end of life, all contributing to an
overall sense of suffering. These co-factors include sleep deprivation,
weakness and depression, breathlessness, gastro-intestinal symptoms
such as nausea and vomiting, psycho-social factors including poor
medical team co-ordination and communication, family worries and
financial worries, to name a few.

Figure 1 demonstrates the correlates of some of these co-factors®.

It is easy when dealing with challenging pain management problems,
to become focussed on the technicalities of drug dosing, missing
other issues that may be affecting patients, their relatives and their
quality of life. These important aspects are very well assessed and
managed by the palliative care team. A structured assessment of all
the factors affecting pain and suffering at the end of life will help

to ensure optimum management of these patients. Dame Cicely
Saunders evolved the concept of “total pain”, recognising that
terminally ill patients will also suffer other distressing symptoms such
as depression or anxiety, family stresses, social problems and spiritual
and existential anxieties. Therefore it is wise to assess and manage all
potential sources of additional distress. Good pain control requires
the appropriate assessment of all possible areas causing distress,

for which bringing a multi-disciplinary team approach will ensure
greater success.'® The authors remind us (on page S32) that:

“Medical science has come to new understandings about the interplay
of the physical, functional, emotional, psychological, social and spiritual
aspects of wellbeing and more lately has supported the development of
multidisciplinary approaches”.

Excellence in the optimization of care at the end of life is probably
best delivered by a multi-professional team utilising the skills and
abilities of several different specialties, including the pain physician.
The modern hospice movement provides a valuable model for the

delivery of carefully integrated, coordinated care, where the pain
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Figure 1 Some co-factors occurring with pain at the end of life (see Kutner et al”).
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physician can be a valuable part of an integrated team. Surprisingly,
there is little written on this aspect of integral care, and there appears
to be no literature on the integration of Pain Medicine and Palliative
Care per se.

Puain types

In those dying from cancer, some 70 — 90 % will have significant
pain that requires the use of opioid medicines'”. More than half of
this patient group will experience breakthrough pain at least once a
week'®. The types of pain diagnosed in patients at the end of life will
include all the classifications of pain, including acute and chronic
pre-existing nociceptive pain (such as arthritis), neuropathic pain,

inflammatory pain and mechanical pain.

The most challenging pains to manage effectively tend to be bone
and neuropathic pain. Bone pain may occur with cancer, related to
primary tumours of bone, or to metastases. It may occur in other
disease states, including Paget’s disease, myeloma, lupus, bone
abscesses, leukaemia, traumatic fractures and arthritis. Neuropathic
pain may be secondary to neuronal tumours, neuronal pressure or
involvement of nerves in cancer tumours, effects of chemotherapy or

radiotherapy on nerves, and effects of disease exemplified by multiple

sclerosis.

Treatment of pain should aim to alleviate moderate to severe pain,
using the World health Organisation (WHO) ‘Pain Ladder’ (www.
who.int/cancer/palliative/painladder/en/index.html ) model, but
taking note also of the use of adjuvant therapies such as pregabalin
and amitriptyline. Opioid requirements should be titrated according
to need as suggested in the WHO model. However, non-opioid
adjuvant therapies for neuropathic and somatic pain, for example
anti-epileptics such as pregabalin, tricyclic anti-depressants such

as amitriptyline and other agents such as the NMDA receptor
antagonist ketamine are remarkably effective in many patients.
Intelligent use of these medications often results in improved pain
control, with fewer and less severe side effects. Opioids remain the
mainstay of pain control in the terminally ill, and the WHO pain
ladder continues to be the standard approach to pain management
in all patients with pain, not just with cancer. When properly
implemented, this program has been proved to relieve pain in more
than 90 percent of patients."

The WHO pain ladder, recommends the use of simple analgesics
initially (Step 1), followed by compound products containing mild
opioids such as codeine and tramadol (Step 2), and finally strong
opioids equivalent to morphine (Step 3). Adjuvant therapies are
considered at every level. A common error made in using the step
model is not starting step 3 opioids soon enough. Earlier use of

‘strong’ opioids avoids the distressingly common problem of excessive

intake of potentially toxic co-analgesics such as paracetamol and
codeine, particularly in frail, elderly patients with impaired hepatic
function. This was recently illustrated in an excessive death rate from
co-proxamol, a combination of paracetamol and propoxyphene in
those with chronic pain.?® Earlier use also facilitates appropriate

use of opioids for breakthrough pain, without the complications of
mixing different opioids.

Invasive techniques for pain management

Amongst the benefits that Pain Medicine can bring to management
of pain at the end of life, are various invasive techniques that can
aid pain relief and help to minimise side-effects from systemically
administered drugs. The following is a brief description of what can

be achieved.

The following are interventional techniques which pain physicians
may be able to offer, working with palliative care physicians:

* Acupuncture

* Radiofrequency ablation of nerves and joints
¢ Neurolysis of nerves and nerve plexuses

e RF ablation of Dorsal Root ganglion

¢ Regional analgesia, including Epidural and Intrathecal
techniques

*  Spinal cordotomy

Acupuncture

Acupuncture can be very effective for some types of pain in patients
at the end of life. It is especially useful for back pain, musculoskeletal
pain and headache. The mechanism of action of acupuncture
remains somewhat of a mystery, although endorphins and other
neurotransmitters have been implicated (its effects are at least
partially reversed by naloxone?"?. Palliative Care Patients often
respond to just one session of treatment, although the majority

will need more sessions. Many patients also find acupuncture very
relaxing, and it is worth considering acupuncture as an adjunct to

other treatments?’.

Nerve, nerve root blocks and neurolysis

Specific peripheral nerve-related pain, (such as focal peripheral
Neuropathies, well described by Fuller?), may be treated by neural
blockade, neurolysis and pulsed radio-frequency ablation. This type
of pain includes intercostal neuropathy?; neuralgia of the lateral
cutaneous nerve of the thigh®; radiculopathy from nerve root
irritation due to metastases, inflammation or vertebral pathology
can be amenable to injections of local anaesthetic and steroid, or

to pulsed radio-frequency ablation”. For occipital neuropathy
contributing to headaches and / or migraine, nerve blocks may be
effective. Temporary blocks using long-acting local anaesthetics
(Bupivicaine or Ropivacaine), with or without steroids, can last
many weeks in some patients, giving long-lasting relief, although
increasingly, the use of radio-frequency ablation techniques will give
long-term relief**. In conditions such as adhesive capsulitis of the
shoulder (frozen shoulder), pulsed radio-frequency ablation of the
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suprascapular nerve is highly effective®. This technique can be used
also for other nerves causing or contributing to pain, such as ilio-
inguinal neuropathy?®.

Nerve plexus blocks are also effective for abdominal visceral pain®'.
Computer Tomography (CT) — guided neurolysis of the Coeliac
plexus are very effective for the pain of pancreatitis, pancreatic cancer
and other visceral pain including gastric, lower oesophageal and
upper intestinal cancer. Once analgesia has been ascertained using
local anaesthesia, permanent neurolysis may then be performed
using dehydrogenated alcohol or phenol, or using pulsed or lesional
(800C) radio-frequency ablation of the splanchnic nerves, through a
posterior approach (although not always as successful as celiac plexus
neurolysis).

Antero-lateral spinal cordotomy (tractotomy) by radiofrequency
ablation

This is a highly specialised intervention, most effective for the pain
from mesothelioma®, but can be used for other types of terminal
pain, although not always as effective. There are four centres

in the United Kingdom offering this service (see: http://www.
mickknightonmesorf.org/mesothelioma-info/what-the-specialists-

say/specialist-pain-relief-service-to-help-mesothelioma-patients/).

Anterolateral cordotomy is an ablative procedure aimed at the
pain-conducting tracts in the anterolateral quadrant of the spinal
cord. Cordotomy provides selective loss of pain and temperature
perception from multiple segments below and contralateral

to the segment at which the lesion is placed®. Anterolateral
cordotomy is effective for unilateral, mainly somatic pain below
the midcervical dermatomes. For visceral or bilaterally occurring
pain, bilateral cordotomies can be done. Most cordotomies are
performed percutaneously with the patient under local anaesthesia,
using fluoroscopic or CT guidance, and the lesion is created by
radiofrequency. The percutaneous approach avoids risks of open
operation and anaesthesia in patients in poor medical condition.

Spinal analgesia for severe pain at the end of life

There are many reasons why pain may be difficult to control at the
end of life, including severe unalleviated pain, resistant to large doses
of opioids and adjuvants; unacceptable side effects from excessive
dosing of analgesic drugs; sensitivity to drug side effects, limiting
dosage; nerve involvement by tumour, or from pressure or other
damage; radiculopathy due to spinal metastases, which may be in

the bone, compressing nerve roots, or actually involving the nerve
roots themselves. Spinal analgesia enables better pain relief with
much lower dosing and fewer side effects. Although implanted spinal
infusion pumps are available, they are very expensive and do not
allow for the regular changing of drug dosage that may be required in
progressive disease at the end of life. If the prognosis for the patient is
three months or less, external pumps carrying an infusion bag of 100
— 250 ml, infusing via a tunnelled catheter are most commonly used.

Spinal infusions of two or more drugs are usually administered (see
an excellent review by Walker et al.??).

Epidural analgesia

Epidural indwelling catheters can relatively easily be used in end of
life care, with appropriate service provision *. To gain the maximum
benefit, epidural catheters should be placed at the level of the

pain, allowing for equal spread up and down the cord. Epidural
catheters often migrate unilaterally and can cause imbalance in pain
management towards either side. Gravity tends to pull the solution
downwards, depending on which side of the body is lying inferior,
or may result in the upper part of the body being in more pain, if
the patient is sitting or standing. The presence of spinal metastases
in cancer can often push the epidural catheter out, resulting in the
need to replace it. Opioids administered epidurally are relatively
well absorbed, especially the more lipid soluble compounds such as
fentanyl and diamorphine, as discussed below. Morphine, which is
more water soluble, may migrate more cranially, sometimes leading
to respiratory depression as it affects the respiratory centr®. The
standard dosing for epidurally administered opioid is one-tenth

of the systemic dose equivalent per twenty-four hours. It can be
combined with low-dose local anaesthetic such as bupivacaine,
usually less than 0.1%, to minimise motor block and enable

mobilisation.

Intrathecal analgesia

Intrathecally placed catheters are generally more stable than epidural
catheters. Infused drug mixes with cerebro-spinal fluid, giving a
better mix of drug, less dependent on gravity, and allowing even
more reduced dosing of opioid. Spinal metastases tend not to push
the catheter out, reducing the need to replace it.

Standard dosing of opioid for intra-thecal infusion is usually one-
twentieth of the systemic equivalent, which can be started at half this
rate and titrated to effect. Intrathecal local anaesthetic may be added
to the solution, usually as 0.05% bupivacaine, which minimises
motor block, whilst giving a synergistic improvement in pain relief.

Choice of opioid for spinal infusion

Diamorphine is the drug of choice for spinal administration in the
United Kingdom. Its pharmacodynamics are ideal in this situation,
although it is rapidly metabolised to morphine in-vivo (see Husaini
& Russell*®). Its intrathecal use in severe cancer pain, in patients
already on high doses of opioids, can produce highly effective

pain relief, even with those demonstrating nerve root metastases,
suggesting a more highly potent action in the spine compared

to systemic administration and also with other opioids. Being
highly lipid soluble, it tends to remain in the spinal cord, but once
metabolised to morphine, it spreads along the spine to broaden its
effect. Morphine itself is more water soluble, and it is more likely
to cause respiratory depression as it spreads into the brain, unlike
diamorphine. Fentanyl is more lipid soluble than diamorphine,
but tends to remain within the segment of spine it arrives in, with
little spread, often being inadequate in advanced carcinomatosis,
because of its lack of spread in the spine. (see Ummenhofer et al.%,
for comparative data). Oxycodone has much lower potency when
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administered spinally, for reasons that are not fully elucidated®,

and not as effective as systemic routes. Hydromorhone is similar to
morphine and again not as effective as diamorphine®). There is less
experience with sufentanil, although its pharmacokinetics are broadly
similar to fentanyl and alfentanil.

Precautions with spinal infusions

Infection is minimised by tunnelling the catheter sub-cutaneously
up to the shoulder, for ease of access, although it may be tunnelled
a lesser distance. Increased distance from the spinal wound will
minimise any spread of infection from the skin to the spine. It is
especially wise to do this if chemotherapy is undergone at the same
time, because of the reduced immune function when white cell
counts fall.

Once stable, spinal infusions are remarkably safe. Initially, the
patient must be carefully monitored for signs of opioid toxicity in

a high dependency unit, as reccommended by the Royal College of
Anaesthetists, but after twenty four hours should be stable enough
for routine observations and may be discharged to the ward. The
patient can be managed at home, while being overseen by local
district nurses and palliative care team including hospice/ Macmillan
nurses and doctors. The infusion bag drug solution may be changed
once per week, and it is recommended that the ‘recipe’ is ideally
made up in sterile conditions by pharmacy. The infusion line itself
should be changed regularly, at least weekly, including the filter.

Morphine infusions tend not to be used in the UK, not only because
of the higher risk of late respiratory depression, but also because of
the potential development of accretions at the tip of the catheter in
the spine, thought to be due to granuloma formation, which seems
to occur less with other opioids®.

Well-controlled pain via the spinal route is generally very successful,
and gives a good quality of life, possibly even lengthening life-span
by reducing opioid toxicity on immune function?'. This may also
improve the patients performance status to allow consideration

of palliative oncology treatment such as radiotherapy and
chemotherapy.

Conclusion

Pain physicians can be extraordinarily helpful, working with the
palliative care team in the relief of pain. They are especially useful

in the relief of difficult to manage pain which is resistant to other
therapy. Indeed, it might be argued that palliative care and pain
physicians are natural bedfellows and should perhaps be more closely
allied departments, especially in the management of difficult pain in
patients at the end of life. There is a surprising paucity of literature
on the subject of using advanced pain management techniques at the
end of life, perhaps something that could be addressed with closer
working between Pain Medicine and Palliative Care colleagues.
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