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ABSTRACT

Lung cancer is the commonest malignancy worldwide, and 80—
90% of patients die within one year of diagnosis. Since it is usually
very difficult and sometimes impossible to cure lung cancer radi-
cally, the precautions and therapy modalities chosen as palliative
measures for the improvement of quality of life of the cancer pa-
tient become more important than the curative treatments. Lung
cancer also commonly induces moderate to severe pain, but little
is known of the extent of this complex problem. The aim of this
review is to highlight current treatment modalities for the pain as-
sociated with lung cancer and to suggest a broader perspective in
its study and management.
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O0ZET

Akciger kanseri dinyadaki en yaygin kanser tlridlr ve hastalarn
%80-90’1 tanida bir yil sonra dlmektedir. Akciger kanserinin kesin
tarisi genellikle zordur ve bazende imkansizdir. Kanser hastalarinin
yasam Kalitesinin iyilestirilmesi icin palyatif tedbirler olarak secilen
onlemler ve tedavi yéntemleri kesin tedavi kadar énemlidir. Ayrica
akciger kanseri orta ve siddetli agriya neden olur, ama bu karmasik
sorun ufak élciide bilinmektedir. Bu derlemenin amaci, akciger kan-
seri ile iliskili agn icin mevcut tedavi yéntemlerini vurgulamak ve te-
davinin calisma ve ydnetimi daha genis bir bakis acisi ile Snermektir.

Anahtar kelimeler: kanser agrisi; akciger kanseri; néropatik agri

Introduction

According to a study by Hauser et al, prognostic fac-
tors in patients with advanced cancer can be conceptu-
alised as attributes of the host, tumour and treatment,
and interactions among the three reflected in symp-
toms, quality of life performance status and laboratory
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tests'. Pain is a major problem that has a great impact
in the quality of life of cancer patients.

In spite of the continuing study of the physiology and
biochemistry of pain, it remains true that cancer pain
is only partially understood. Pain is often experienced
as several different types, with combined somatic and
neuropathic types the most frequent®.

Neuropathic pain results from damage to or dysfunc-
tion of the peripheral or central nervous system, rather
than stimulation of pain receptors. Diagnosis is sug-
gested by pain out of proportion to tissue injury, dyses-
thesia (e.g. burning, tingling), and signs of nerve injury
detected during neurologic examination®.

Nociceptive pain may be somatic or visceral. Somatic
pain receptors are located in skin, subcutaneous tis-
sues, fascia, other connective tissues, periosteum,
endosteum, and joint capsules. Stimulation of these
receptors usually produces sharp or dull localized
pain, but burning is not uncommon if the skin or
subcutancous tissues are involved. Visceral pain re-
ceptors are located in most viscera and the surround-
ing connective tissue. Visceral pain due to obstruc-
tion of a hollow organ is poorly localized, deep, and
cramping and may be referred to remote cutaneous
sites. Visceral pain due to injury of organ capsules or
other deep connective tissues may be more localized

and sharp’.

The prevalence of cancer pain varies from 5%* to
100%>¢ among studies. The type and stage of cancer
accounts for some of this variability. Lung cancer, head
and neck cancer and genito-urinary cancer cause par-
ticularly high levels of pain”®’, and in general, those
with advanced cancer are more likely to experience
pain than those with early disease'*!".
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A survey by IASP (International Association for the
Study of Pain)'? reported that pain interpreted by the
clinician to be nociceptive and due to somatic injury
occurred in 71.6% of patients. Pain labeled nocicep-
tive was noted in 34.7% of subjects and pain attribut-
able to neuropathic mechanisms occurred in 39.7% of
subjects. In a broad classification, the major pain syn-
dromes comprised bone or joint lesions (41.7%), vis-
ceral lesions (28.1%), soft tissue infiltration (28.3%),
and peripheral nerve injuries (27.8%). Twenty-two
types of pain syndrome were most prevalent. This wide
IASP survey of 1,095 patients confirmed that cancer
pain characteristics, syndromes and pathophysiologies
are very heterogeneous.

In a study designed by a group of Japanese cancer re-
searchers, nociceptive pain was the most common,
occurring in 85% of patients, and neuropathic pain in
33%". For these reasons, pain control in cancer is cen-
tered on opioid therapy, and therefore adequate use of
opioids becomes important'*".

In a study by Mercadante et al, sixty consecutive lung
cancer patients referred to a palliative care service were
followed until death to obtain detailed information
about the prevalence, characteristics and location of
pain. Satisfactory relief of somatic incident pain was
not achieved, while patients with neuropathic pain
were not disadvantaged compared to those exhibiting

somatic or visceral pain'.

Lung cancer causes a very high frequency of distress-
ing symptoms and survival in the majority of patients
is measured in months, not years'. Pain is one of the
most common symptoms causing distress in the final
months and weeks of life.

Somatic Pain in Lung Cancer

Specifically, lung cancer can cause pain locally by in-
vading the parietal pleura, ribs, thoracic spinal cord or
brachial plexus or elsewhere in the body by metasta-
sis. In addition, the short and long term consequences
of radiotherapy and chemotherapy treatments can be
painful”®.

The skeleton is one of the most common sites of me-
tastasis in patients with lung cancer. The incidence of
bone metastases in lung cancer patients is approximate-
ly 30-40%, and the median survival time of patients
with such metastases is 6—7 months’. Metastatic bone
disease leads to various complications or skeletally re-
lated events, including pain.
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The prevention and treatment of bone metastases is
mainly dependent on effective treatment against lung
cancer itself. Radiation therapy, surgery and bisphos-
phonates are the principle direct treatments for bone
metastases'”. However, pain is not always adequately
controlled by high doses of specific medication, radia-
tion therapy or chemotherapy. When these therapies
do not provide adequate pain relief, percutaneous ver-
tebroplasty, cementoplasty, radiofrequency ablation and
internal radiotherapy appear to be efficient complemen-
tary pain control methods®. In considering bisphospho-
nates, they inhibit osteoclast-mediated bone resorption
by binding to bone minerals, interfering with osteoclast
activation. These agents also promote repair by stimulat-
ing osteoblast differentiation and bone formation. As a
result, these agents are playing an increasing role in the
treatment of painful bone metastases?'.

Pancoast’s syndrome is produced by apical lung tumor,
with a local extension to the inferior brachial plexus,
paravertebral sympathetic chain, vertebral bodies and
first, second and third ribs. Its major cause is non-small
cell lung cancer, and it may produce shoulder pain
and Horner’s syndrome. The best diagnostic method
is transthoracic needle aspiration, because of its pe-
ripheral location. Neoadjuvant chemo-radiotherapy
followed by complete surgical excision is the preferred
approach to these tumors™.

Pain is especially a problem when there is chest wall
involvement or bony metastases. Careful use of appro-
priate analgesics based on the “WHO analgesic ladder’
is the mainstay of treatment, but it is important to rec-
ognize opioid-resistant pain. Occasionally nerve root
block or even cordotomy are required for intractable
symptoms. Palliative radiotherapy is also an important
component of pain management in some patients™.

In the late 19807, a pain-free state for most patients
with advanced cancer seemed unattainable®. Since
then many studies have been undertaken to assess the
prevalence and nature of cancer pain and they have
helped reduce the level of pain experienced by most
lung cancer patients by offering a broader suite of com-
plementary treatments>*.

The most common pain sites reported by persons with
lung cancer are the chest and lumbar spine. Nociceptive
and somatic pains are the major subtypes of pain, but
neuropathic pain accounts for 30%*. Silvestri et al re-
ported that the three main causes of malignancy-relat-
ed pain in lung cancer are skeletal metastases (34%),
Pancoast tumor (31%) and chest wall disease (21%)%.



Skeletal metastases usually present with localized pain.
Palliative radiotherapy is the mainstay of treatment
for painful skeletal metastases, complemented with
optimal oral, transdermal or parenteral analgesia™.
According to a review on teletherapy and radiophar-
maceutical therapy of painful bone metastasis, many
questions remain as to the optimal use of radiophar-
maceuticals, including whether combinations of ra-
diopharmaceuticals with each other, with bisphos-
phonates or with chemotherapy can further improve
therapeutic outcomes®.

The pain in Pancoast tumors may be severe and unre-
lenting, worsened by movement of the affected arm, and
often develops months before diagnosis”. Treatment
includes vigorous efforts to achieve local control.
Radiotherapy alone at a dose of 6,000 cGy is the usual
treatment; however, complete surgical excision, when
possible, achieves the most appreciable pain control®.
Pre- and postoperative radiotherapy is also considered
appropriate. Pharmacological management of superior
sulcus pain syndrome is very challenging and includes
the use of opioids, neuropathic agents, and intervention-
al pain therapy**. Chest wall pain may be due to direct
chest wall extension by the tumor which can cause radic-
ular pain. Chest wall pain can also be treatment-related,
such as post-thoracotomy pain, or pain subsequent to
pleural drainage and pleurodesis™.

Neuropathic Pain in Lung Cancer

The identification of a neuropathic pain syndrome
in a cancer patient requires a focused clinical evalu-
ation based on knowledge of common neuropathic
pain syndromes. If a tumor is directly involved in
the etiology of the pain, oncologic treatment is an
initial consideration and may include surgery, radia-
tion, or chemotherapy. There is no single accepted
algorithm for the analgesic treatment of neuropathic
pain and a systematic approach utilizing therapeutic
trials of specific agents at gradually increasing doses is
warranted®.

Neuropathic pain is a common syndrome in cancer pa-
tients. Its pathophysiology is not fully understood, of-
ten leading to poor management and needless suffering.
Knowledge of the potential mechanisms of neuropathic
pain, skill in both interpreting the case history and phys-
ical-assessment techniques, and awareness of the more
common neuropathic pain syndromes and their etiolo-
gies, as well as familiarity with the role of new pharmaco-
logic interventions, should allow healthcare professionals
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to provide better relief of neuropathic pain. At present, a
variety of agents are used to treat neuropathic pain situ-
ations. Rehabilitation of persons with neuropathic pain
should both be part of overall management and specifi-
cally address functional impairment and safety factors to
prevent accidents resulting from sensory loss™®.

Increases in our understanding of the function of the
neurologic system over the last few years have led to
new insights into the mechanisms underlying pain
symptoms, especially chronic and neuropathic pain®.
At present, therapeutic options for the traectment of
neuropathic pain are largely limited to drugs approved
for other conditions, including anticonvulsants, antide-
pressants, antiarrhythmics, and opioids. Therefore, treat-
ment based on the underlying discase state (eg, posther-
petic neuralgia, diabetic neuropathy) may be less than
optimal, in that two patients with the same neuropathic
pain syndrome may have different symptomatology and
thus respond differently to the same treatment.

Cancer pain syndromes may arise from the interrup-
tion of bone, viscera, and neural structures by malig-
nant spread of the disease®. However, not only malig-
nant spread, but paraneoplastic effects of cancer may
cause neuropathies leading to neuropathic pain®.

The shoulder-hand syndrome is a paraneoplastic syn-
drome that can cause neuropathic pain in lung cancer
and is described by many authors as a sequela of myo-
cardial infarction, hemiplegia and cancer of the lungs.
The syndrome evolves in a form that resembles the
post-traumatic algodystrophies. Pain, stiffness and ten-
derness of the shoulder, coupled with limited move-
ment indistinguishable from capsulitis, are usually the
first symptoms and these sometimes progress to swell-
ing, pain, stiffness and discoloration of the hand®.

According to a study by Potter and Higginson, pain
experienced by lung cancer patients is usually of mixed
pathophysiology and a relatively high proportion is at-
tributable to neuropathic mechanisms’.

Neuropathic pain may be a consequence of malignant
invasion of neurological structures (including Pancoast
tumours) or neurological damage resulting from anti-
neoplastic treatment. Neuropatic pain may also contrib-
ute disproportionately to the duration and intensity of
pain because it is difficult to identify and is relatively re-
sistant to conventional analgesic treatment®*®. Despite
this, early diagnosis and treatment are critical to the pre-
vention of irreversible neurological damage and chronic
neuropathic pain in cancer patients*®.
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Chemotherapy-induced ~ peripheral ~ neuropathy
(CIPN) is a major dose-limiting side effect of many
commonly used chemotherapeutic agents, including
platinum drugs, taxanes, epothilones and vinca alka-
loids, and also newer agents such as bortezomib and
lenolidamide”. Taxanes produce asymmetric, axonal,
predominantly sensory distal neuropathy, with less
prominent motor involvement®. Regrettably, there
are currently no effective symptomatic treatments for
paclitaxel-associated pain, myalgias and arthralgias.
However, tricyclic antidepressants and anticonvulsants
have been used with some success to treat the symp-
toms of neurotoxicity*.

The current authors earlier reported a lung cancer pa-
tient suffering from severe pain and concluded from
his therapy follow-ups that gabapentin seemed to be
reliable even at high doses, and may become the first
choice treatment in the taxane-induced arthralgias and
myalgias which usually accompany neuropathic pain®.

The disabling condition of metastatic plexopathy of-
ten accompanies advanced systemic cancer and may
involve any of the peripheral nerve plexuses. Brachial
plexopathy most commonly occurs in carcinoma of the
breast and lung, and lumbosacral plexopathy is most
commonly associated with colorectal and gynecologic
tumors, sarcomas, and lymphomas. Regardless of the
location, neoplastic plexopathy is often characterized
by severe, unrelenting pain®.

Facial pain can, on rare occasions, be the presenting
symptom of lung cancer'®. The pain is frequently de-
scribed as severe and aching, and may be continuous or
intermittent and is typically neuropathic. In the litera-
ture, there are only a few case reports on this subject* .

To our knowledge, treatment of neuropathic pain in can-
cer patients does not have any specifically stated guide-
lines. However, the EFNS (European Federation of
Neurological Societies) Task Force published guidelines
in 2006 and advised the use of gabapentin, pregabalin and
tricyclic antidepressants (TCA) as the first line of drugs
in painful neuropathy, whereas lamotrigine, opioids, sero-
tonin-noradrenalin reuptake inhibitors (SNRIs) and tra-
madol were recommended as second line drugs*. Seven
of the patients had lung cancer and all patients had high
scores of LANSS (The Leeds Assessment of Neuropathic
Symptoms and Signs) which indicated that their pain was
neuropathic rather than nociseptive®.

Our clinical observations generally correspond with a
recent review on neuropathic cancer pain, according to
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which, drugs used in non-cancer neuropathy appear to

be effective in cancer-induced pain states*.

Very recently, alpha-lipoic acid has been shown to be
neuroprotective against chemotherapy-induced neu-
rotoxicity. Mitochondrial toxicity is an early, common
event both in paclitaxel and cisplatin induced neuro-
toxicity”. Paclitaxel and cisplatin are used very com-
monly in lung cancer treatment. Alpha-lipoic acid
protects sensory neurons through its anti-oxidant and
mitochondrial regulatory functions, possibly by induc-
ing the expression of frataxin. These findings suggest
that alpha-lipoic acid might reduce the risk of the de-
velopment of peripheral nerve toxicity in patients un-
dergoing chemotherapy and encourage further confir-
matory clinical trials®.

Because pain is a common cause of distress in lung
cancer, pain control is a high priority in the support-
ive care of this population”. However, it is usually
underdiagnosed and its management needs further
consideration.

The current authors believe that a detailed history of
pain should be obtained from both patients and care
givers. Frequent visits to patients or at least seeing them
regularly in the outpatient clinic may help achieve better
understanding of the pain these patients suffer from.

We currently have many different treatment modalities
for lung cancer induced pain when compared to the
past. Patients with advanced disease often experience
multiple symptoms, including fatigue, pain, dyspnea,
coughing, hemoptysis and anorexia®. Unfortunately,
survival rates have not improved in the past 30 years,
despite considerable research in diagnostics and thera-
peutics. The sharing of interdisciplinary knowledge
must become a higher priority to help improve the
therapy and outcomes of these patients.
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