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Abstract

Pain is the most common symptom in malignant pleural mesothelioma and can be challenging to manage. This
article discusses the pathophysiology of pain in mesothelioma, then, through a case history, outlines management
options including medication, radiotherapy, chemotherapy and cordotomy.
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Introduction
Malignant pleural mesothelioma (MPM) is a rare cancer that

originates from mesothelial cells, usually in the pleural lining of the
chest. It is typically caused by exposure to asbestos and is traditionally
associated with a long latency period, often in the region of 30-40 years
[1].

The incidence is expected to peak in the next few years given the
widespread use of asbestos in the second half of the last century.
Unfortunately, there is no known cure for MPM and so the focus of
management is often palliation of symptoms.

Pain is the most common symptom in MPM although fatigue and
breathlessness are also highly prevalent [2]. In MPM, pain usually
affects the chest in keeping with the underlying disease. However the
cause of chest pain in MPM is multifactorial.

Pain may be due to direct tumour infiltration of ribs, nerve roots,
intercostal nerves, chest wall or, in some cases, due to the tumour
invading the neurovascular bundle. In addition, in patients who
undergo surgery, post thoracotomy pain is common [3]. The pain
associated with MPM is often more severe and difficult to treat than
pain caused by lung cancer [4].

The pathophysiology of pain in MPM is generally a mixture of bone
and neuropathic pain. Therefore, managing this pain can be
notoriously difficult with multiple analgesics, which target different
pain mechanisms often being required.

Unfortunately, patients may continue to suffer from severe pain
despite multiple analgesics and so other options to consider for these
patients include palliative radiotherapy, chemotherapy, neuroaxial
pain therapy, and cordotomy. All these therapeutic options are
discussed herein.

The difficulties of pain management in MPM are perhaps best
illustrated via a case history.

Case History
A 68-year-old man presented to his local hospital with severe right-

sided chest pain and breathlessness. He had worked as an apprentice
carpenter in the shipbuilding industry many years ago. A chest X-ray
was performed which showed a right-sided pleural effusion and
pleural thickening. A Computerised Tomograph (CT) (Figure 1) scan,
including a CT guided biopsy, was done with pathology confirming
MPM of sarcomatoid type. Treatment options were discussed with the
patient. Chemotherapy was discussed but this was declined by the
patient due to low likelihood of benefit. The patient agreed that
treatment would be symptomatic only. The gentleman described his
pain as “stabbing and shooting”, suggesting a neuropathic component.
He also stated that it was severe in intensity.

Figure 1: CT scan image showing mesothelioma eroding through
the chest wall.

Prior to admission, he had been taking tramadol (400 mg daily) and
gabapentin (300 mg three times daily). During his admission, he was
commenced on 40 mg of Morphine Sustained Release Tablets (every
12 hours), 15 mg of Immediate release Morphine Tablets when needed
for pain, and a lidocaine patch applied over the chest wall. Tramadol
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was discontinued. Pain continued to be problematic and when his
morphine dose was escalated, he developed signs of opioid toxicity
(muscle jerks and pseudo-hallucinations). He was therefore switched
to Oxycodone Sustained Release Tablets (30 mg twice daily). With
this, his opioid toxicity improved though was still present. His
gabapentin was increased to 600 mg TDS and he remained on a
lidocaine patch. Despite all this, his pain remained poorly controlled.

At this point, he received radiotherapy with the aim of improving
his pain. Twenty Gy in 5 fractions of radiotherapy were administered
which brought about a temporary improvement in his pain but six
weeks after treatment, his pain was as severe as it was prior to his
radiotherapy. Following this, he was considered for cordotomy but

unfortunately died before he was able to receive this. This case
illustrates some of the difficulties patients with MPM face in terms of
pain management. Despite multiple analgesics and palliative
radiotherapy, his pain remained poorly controlled. Not all cases of
MPM are as challenging as this.

Given that the pain associated with MPM is often multifactorial,
patients are often on several drugs, which work via different
mechanisms of action. It is always important to weigh up the potential
benefits of multiple analgesics against the possibility of cumulative
toxicity, drug interactions and patient compliance. Commonly used
medications and doses are detailed in Table 1. The key components of
analgesic treatment are detailed below.

Drug Name Type of Analgesic Typical Starting Dose Maximum daily dose

Paracetamol Non Opioid 1 g QDS 4 g

Diclofenac Non Opioid 50 mg TDS 150 mg

Codeine Phosphate Weak Opioid 30-60 mg QDS 240 mg

Morphine Strong Opioid 10 mg every 4-6 hours No maximum dose

Oxycodone Strong Opioid 5 mg every 4-6 hours No maximum dose

Hydromorphone Strong Opioid 1.3 mg every 4-6 hours No maximum dose

Gabapentin Adjuvant 300 mg OD 3.6 g

Pregabalin Adjuvant 75 mg BD 300 mg

Amitriptyline Adjuvant 10 mg OD 150 mg

Lidocaine Adjuvant 5% patch 12 hours on, 12 hours off 5% patch 12 hours on, 12 hours off

Fentanyl Strong Opioid 12 mcg per hour. Change every 72 hours No maximum dose

Ketamine Adjuvant 5 mg BD No maximum dose

OD: Once Daily; BD: Twice Daily; TDS: Three Times Daily; QDS: Four Times Daily

Table 1: Drugs and dose ranges commonly used for pain management in MPM.

WHO analgesic ladder
The World Health Organisation’s (WHO) Analgesic Ladder for

Cancer Pain Relief is recognised as the gold standard for treatment of
cancer pain – see Figure 2 – and its principles has been continued in
new guidelines [5,6]. It is easy to follow and can be applied to all types
of pain, irrespective of aetiology. The first step on the ladder
recommends using paracetamol or non-steroidal anti-inflammatories.
If pain remains poorly controlled then patients should move on to step
two, which involves the use of weak opioids such as codeine.

However, most patients with pain from MPM will quickly move to
step three of the ladder which recommends strong opioids plus or
minus non-opioids or adjuvant analgesics. Therefore, step two may be
skipped and a step three opioid used as the first line opioid [6].
Morphine remains the most commonly used strong opioid though
there are now a multitude of others available and often patients may
try several different strong opioids in an attempt either to improve
analgesic benefit/ reduce toxicity or both [6].

Figure 2: WHO analgesic ladder.
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Opioids
Given the severity of pain associated with MPM, the majority of

patients will require opioid analgesia with morphine being the most
commonly used. It comes in both immediate and sustained release
preparations, which are equivalent in terms of analgesic benefit [6,7].
Immediate release preparations are by many favoured for initial dose
titration and subsequent breakthrough analgesia while sustained
release preparations are more typically saved for long term use [8].
However, a direct titration using sustain released opioids is equally
feasible [7]. Patients may require large quantities of opioids to help
control their pain. It is not uncommon that, on these large doses,
patients develop toxicity with symptoms such as somnolence,
myoclonic jerks, cognitive impairment and hallucinations being
prevalent. In these circumstances, most would favour a switch to
another opioid such as oxycodone.

Adjuvant analgesics
Adjuvant analgesics are drugs whose main indication is not

analgesia but they have analgesic properties. They are used in many
types of pain including neuropathic pain. They can be used in
combination with opioid analgesics or in isolation. However, in MPM,
given the often severe intensity of pain, adjuvant analgesics are often
used in combination with opioids [9]. Given that there appears to be a
significant neuropathic component to the pain in MPM, it is not
surprising that these drugs are commonly used in these patients. There
are several different types of adjuvant analgesics which can be helpful.

Antidepressants
A Cochrane review summarises the evidence for the use of

antidepressants in non-malignant neuropathic pain [10]. Tricyclic
antidepressants are the most commonly used antidepressant in
neuropathic pain. Amitriptyline has a marginally greater analgesic
effect compared to other tricyclic antidepressants such as
nortriptyline. Selective Noradrenaline reuptake inhibitors (SNRI) such
as Duloxetine and venlafaxine may be of benefit in neuropathic pain,
with duloxetine being favoured due to a better side effect profile [11].

Anticonvulsants
There is good evidence that anticonvulsants are effective in

neuropathic pain [12]. Gabapentin has been used in the treatment of
neuropathic pain for many years and is recommended as a first line
treatment [13]. It is generally well tolerated though its dose limiting
toxicity is usually somnolence. Pregabalin works in the same way as
gabapentin and there is good evidence of its efficacy as an analgesic
[14]. A recent prospective, placebo controlled, randomised controlled
trial compared pregabalin with gabapentin and amitriptyline for
neuropathic cancer pain. The results suggested that all drugs were
effective in relieving cancer-related neuropathic pain but that
pregabalin was associated with the greatest reduction in pain scores
[15].

Other analgesics
Ketamine: There is some evidence supporting the benefit of

ketamine in cancer pain [16]. If symptoms exist which are suggestive
of central wind-up such as pain on light touch or increased pain to any
painful stimulus then ketamine may be helpful. Furthermore,

ketamine may renew opioid response when opioid doses are being
increased with reduced response.

Topical analgesics: Topical analgesics can play a role in the
treatment of pain in MPM with topical 5% lidocaine patches being the
most commonly used. The main benefit of these patches is the lack of
systemic side effects with local skin irritation being the common side
effect. Though there have been no prospective studies in cancer
patients, a retrospective review from Australia looked at 97 patients
treated with lidocaine 5% patches and their results supported its use in
post herpetic, post-surgical and cancer related neuropathic pain [17].
The high potency 8% capsaicin topical patch has proven efficacy in
post herpetic neuralgia [18]. A single application of the patch for 30-60
minutes can result in pain relief for up to three months.

Radiotherapy
Many patients with MPM will continue to suffer from severe pain

despite multiple analgesics. Therefore, radiotherapy is often
considered for these patients. However, there is a dearth of evidence to
support its use in any setting in MPM. Despite this, radiotherapy for
pain relief is recommended in guidelines from the European
Respiratory Society in collaboration with the European Society of
Thoracic Surgeons [19].

Perhaps the most convincing evidence in favour of radiotherapy to
help pain comes from a study where 22 patients with MPM and pain
were treated with hemi thoracic irradiation at a dose of 30 gray in 10
fractions. Of the 19 patients assessable at three months, 13 had an
improvement in their pain scores with no increase in their analgesic
requirements though the median duration of response was only two
months [20].

A recent study looked at palliative radiotherapy at a dose of 36 Grey
in 12 fractions [21]. Radiotherapy was not given to the entire hemi
thorax but instead was directed to the area that was felt to be causing
the pain. This was because hemi-thoracic irradiation was felt to be too
toxic. The study showed that pain improved in over 50% of patients
two weeks after treatment though this was assessed via a retrospective
review of case notes rather than prospectively. Interestingly, CT scans
were performed in these patients two months after radiotherapy and a
response rate of 43% was reported suggesting that, at an adequate
dose, MPM may in fact be a radiosensitive disease.

Chemotherapy
Two phase III studies have shown a survival advantage in the region

of two-three months for platinum/antifolate combination
chemotherapy in MPM [22,23]. Quality of life data from one of these
studies have been published [24]. These data showed that pain scores
remained constant throughout treatment. The authors concluded that,
in a rapidly fatal disease such as MPM, stabilization of pain was a
positive finding. However, the same data can also be interpreted as
showing that chemotherapy does not improve pain control in MPM.
Therefore, chemotherapy should be prescribed in this disease in an
attempt to improve survival rather than to improve pain. If symptom
improvement is the aim then other treatment options should be
considered.

Although chemotherapy can be offered, a retrospective review of
MPM patients showed that, of 156 patients diagnosed, only 54 were
deemed of adequate performance status to be offered chemotherapy
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and ultimately, only 27 patients received chemotherapy. Therefore,
this treatment is not widely used in this population [25].

Epidural or intrathecal analgesia
Epidural or intrathecal treatment, usually with a combination of an

opioid and a local anaesthetic, are alternative pain treatments for
patients where other analgesics and radiotherapy fail to give pain
relief. Local anaesthetics lessen the need for opioids and thereby
minimize opioid induced adverse effects. Motor paralysis of the lower
extremities, which is a frequent side effect related to intrathecal or
epidural administration of local anaesthetics, is usually avoided for
pains indicating that the neuroaxial catheter is inserted in the upper
part of the thoracic column. Still, epidural or intrathecal pain therapies
are invasive, are associated with a risk for infections, and need a very
close follow-up [26].

Intra pleural analgesia which involves administering local
anaethetics into the pleural space has been described and felt to be
effective for some malignancies [27]. However, no data exist for this
procedure in patients with MPM and, therefore, recommending such a
treatment in this patient group is difficult.

Cordotomy
Despite all of the above interventions, many patients with MPM

continue to suffer from severe pain. In these instances, there may be a
role for percutaneous cervical cordotomy (PCC). This procedure
interrupts the spinothalamic tracts at the level of C1/2 and causes loss
of pain sensation contralaterally. Unfortunately, there are no
prospective, randomised data on the role of cordotomy in MPM. The
evidence comes from case series such as that by Jackson et al.3 They
performed a retrospective review of 52 patients with MPM who
underwent PCC. Their results showed that over 80% of patients were
able to reduce their opioid requirements after the intervention and
38% stopped opioids completely. At nine weeks post PCC, 18 patients
had a recurrence in their pain requiring an increase in analgesia. Mild
weakness was noted in four patients and dysaesthesia was noted in two
patients. The authors concluded that PCC had a low complication rate
and was successful in treating pain associated with MPM.

A Turkish group reported on 165 patients who underwent PCC, 19
of whom had MPM [28]. Of these 19 MPM patients, 13 were followed
up for a median of 5.9 months with six patients being lost to follow up.
The only complication reported was one case of post cordotomy
dysaesthesia and all patients had an improvement in pain after the
procedure. They recommend that all patients with local pain due to
MPM should be considered for PCC.

Conclusions
The pain associated with MPM is extremely challenging to manage.

Patients will often require a multitude of analgesic drugs since opioids
alone are often insufficient to control the pain. It is not uncommon for
patients to be on paracetamol, anti inflammatories, opioids, adjuvant
analgesics in addition to topical treatments. For some, this
combination of drugs may provide adequate analgesia. However,
many patients continue to suffer from pain despite this cocktail of
drugs. In these patients, other options should be considered.
Chemotherapy, while offering a potential survival advantage, does not
appear to have a significant impact on pain. Radiotherapy may be of
benefit in some patients though prospective randomised data is
lacking. Finally, again, despite a lack of prospective randomised data,

neuroaxial pain therapy or cordotomy should be considered for
patients whose pain is refractory to other treatments.
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