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ABSTRACT

Pain is always a subjective experience that is influenced by behavioral, biological, and social factors. Timely assessment and proper
treatment can significantly reduce the consequences associated with inadequate pain relief. The pathophysiology of the pain that
is suffered by cancer patients is overly complex and is thought to be due to various mechanisms involved. It is thought that many of
them complain of severe neuropathic pains, which may be due to the ongoing compression, ischemia, and inflammation. In addition
to the pain of their metastatic disease, they also suffer from treatment-related pains and procedural/surgical pains. This review article
highlights the pathophysiology, and assessment and particularly focuses on the management of pain in cancer patients with different
modalities using Oncological, Pharmacological, Non-pharmacological, and Interventional techniques.
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INTRODUCTION

Pain continues to be a subjective experience influenced
by behavioral, biological, and social factors. The revised
IASP definition of pain says ‘An unpleasant sensory and
emotional experience associated with, or resembling
that associated with, actual or potential tissue damage”
[1]. The quality of life of cancer patients is compromised
mainly due to the burden of illness. Such patients are
already at the edge of a psychosocial disability [2]. The
acceptance and treatment of the pain they report is
critically important to avoid the negative consequences
associated with insufficient pain control [3].

On a global scale, the number of new cancer cases
is increasing. The International Agency for Research
on Cancer (IARC) has shown 0.18 million new cancer
cases in PAKISTAN, of which breast cancer is the most
prevalent followed by lip and mouth [4]. Several studies
have identified inadequate and poorly managed pain
management in cancer patients [5]. An investigation by
Majeed et al. revealed that only 1/3 of cancer patients
had adequate pain relief [6].

For the effective management of pain in cancer patients,
the treating physician must have in-depth knowledge of
the pathophysiology of pain and the type of pain that the
patient suffers [7]. Rapid assessment and appropriate
treatment can significantly reduce the impact of
inappropriate pain management [8]. This review article
sheds light on pathophysiology, and assessment and
focuses in particular on pain management in cancer
patients with different modalities.
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CLASSIFICATION OF PAIN

The Institute of Health Care Improvement classified
pain into four types; inflammatory, neuropathic, muscle,
and mechanical/compressive (Table 1). Neuropathic
pain, defined as the pathological change in the nervous
system, can then further be categorized as central or
peripheral [9].

PATHOPHYSIOLOGY OF CANCER PAIN

The pathophysiology of the pain that is suffered by
cancer patients is complex and is thought to be due to
various mechanisms involved. These mechanisms are
similar to the physiology of non-cancer pain and can
be due to ischemia, inflammation, and compression at
various sites. It is thought that many of them complain
of severe neuropathic pains, which may be due to the
ongoing compression, ischemia, and inflammation. In
addition to the pain of their metastatic disease, they
also suffer from treatment-related pains and procedural/
surgical pains [10].

The pathophysiology is complicated because of the
interaction between the cancer cells and peripheral and
central nervous system.

Table 1: Types of pain and their causes.

Type of pain Causes

Infection
Postoperative pain
Tissue injury

Inflammatory Pain

Central Neuropathic pain:
Myelopathies

Post-stroke pain

Parkinson’s Disease

Peripheral Neuropathic Pain:
Complex regional pain syndromes
Phantom limb pain

Metabolic diseases

Neuropathic Pain

Muscle Pain Myofascial pain syndrome

Low back pain
Mechanical/Compressive Pain |Visceral pain

Neck pain
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Table 2: Syndromes associated with cancer treatment.

Acute Chronic
Chemotherapy-induced Hormonal therapy-related pain
headaches syndromes
. . Radiation therapy-related pain
Diffuse bone pain syndromes
Myalgia and arthralgia Chemotherapy-related pain
syndrome

Steroid-induced perineal burning |Surgery-related pain syndrome

Nociceptive Pain

Invasion of skin, connective tissues, bones, and joints
by the tumor cells can give rise to somatic or visceral
pain which can be superficial or deep. The reason for
the symptoms mentioned could be attributed to various
factors caused by tumor invasion or compression, which
affect the blood supply to organs, cause distension and
contraction of hollow organs, put pressure on solid organ
capsules, compress or stretch ligaments, vessels, or
mesentery, lead to the release of inflammatory mediators
due to tumorinfiltration, affect neural structures supplying
the organs, and cause stretching of serosal or mucosal
surfaces. All of these factors can contribute to the clinical
manifestations experienced by the patient [11-13].

Neuropathic Pain

Malignant invasion of the nervous system either
sensory or peripheral can generate pain of this origin,
and this usually presents as plexopathies. Radiation,
chemotherapy, and surgery can all cause neuropathic
pain as part of cancer treatment [11].

Cancer Pain Syndromes
Certain anticancer treatments are associated with pain

syndromes, which can be acute in onset or chronic.
Causes are listed in (Table 2) [11].

ASSESSMENT OF PAIN IN CANCER PATIENTS

The type of pain that the patient experiences is very
important for providing adequate analgesia The use of
already validated classification systems helps clinicians
to assess and classify pain syndromes and direct the
tailored treatment modalities [14].

Van den et al. present in their study that 66% of the
patients suffer cancer pain, however establishing the
etiology is of prime importance [15]. The etiology is not
always due to tumor burden. Pain due to treatment and
other etiologies play a major role [16]. The patients can
also have pain in more than one site due to various
reasons such as primary tumor, bone metastasis, and
compression effect [17].

There are several questionnaires such as LANSS, DN4,
and pain DETECT which are used as screening tool for
neuropathic cancer pain and has shown a correlation
with clinical diagnosis [18]. A high level of pain due to the
neuropathic component requires diagnostic evaluation
since opioids alone are insufficientand must be combined
with adjuvants like glucocorticoids, antidepressants, and
anticonvulsants (Fig. 1) [19].

Allodynia: pain caused by a stimulus which normally does not provoke pain
Causalgia: continuous burning pain. Allodynia and hyperpathia in succession or a traumatic nervous lesion:
Somatic disturbed vasomotor functions are often intercurrent. As well as, later on, disturbance to tropism
description of Central pain: pain associated with a lesion of the central nervous system
neuropathic Dysesthesia: unpleasant sensation of tingling, stabbing, or burning whether spontaneous or provoked
pain Hyperesthesia: increase in sensitivity to specific stimuli
Hyperalgesia: increased response to a stimulus which is normally painful
Hyperpathia: a painful syndrome characterized by the increased reaction to a stimulus, especially a repetitive
stimulus
‘ Re-evaluate and Assess
neuropathic components in
Evaluation/Assessment tools . .
; ) mixed pain
Neuropathic Pain scale
Evaluation Neuropathy Pain Symptom Inventory
tools for
neuropathic Assessment and Screening tools
pain Scale of pain LANSS
Neuropathic Pain Questionnaire Neuropathic pain?
Questionnaire DN4
Find out the causes of neuropathy such as
Clinical pain caused by Comp.ressmn, dislocation, Start treatment with Non opioids +/- Strong
- stretching of o Lo
Evaluation ‘of Peripheral nerves or nerve roots opioids+/- Amitriptyline
NeuroPathlc Neoplastic infiltration of adjacent structures 2_5-75 me/day
pain Or any Gabanentln 300-3600 mg/day.
latrogenic causes such as treatment-related start Radiotherapy for bone metastases

Fig. (1): Evaluation and management of neuropathic pain.
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Table 3: Management.

Management

Radiotherapy
Bisphosphonates
Surgery
Hormone therapy

Analgesic
Non-analgesic

Hypnosis
Distraction
Non-pharmacological | Acupuncture
Tele-medication
Psychosocial

Somatic nerve blocks

Epidural Injections

Radiofrequency Ablation and Cryoneurolysis
Chemical Neurolysis

Neuromodulation

Vertebral augmentation

Intrathecal drug delivery devices
Sympathetic blocks

Oncological

Pharmacological

Interventional

An important aspect of assessing cancer pain is to
determine its temporal variation. Opioids are used
to manage the background pain of cancer patients,
but breakthrough pain (which is a temporary onset of
increased pain intensity) can be experienced by patients
as well. The treatment of such BTP involves rapid short-
acting opioids with rescue doses [20].

The complexity of cancer pain has led to the
development of cancer pain classification systems such
as ICD 11 and the Edmonton Classification System for
Cancer Pain (ECS-CP). As part of the clinical workup
for cancer patients, standardized approaches have been
implemented to assess pain in a standardized manner,

The following drugs have shown effective in reducing
pain and delaying the first or subsequent Skeletal events
Zoledronic acid, denosumab, or pamidronate (only in
breast cancer) (plus calcium and vitamin D
supplementation) should be given, in addition to
analgesics and
Radiotherapy.

USE ANALGESIC THERAPY

1r
$ - B
@

Zoledronic acid, denosumab, or
Pamidronate should be given also in the
absence of pain. These drugs demonstrated
to delay skeletal-related events (SRE) and
the appearance of pain.

USE ANALGESIC THERAPY

and consider not only the type, but also the duration, as
well as modifiable factors such as psychological distress,
addictive behavior, and cognitive function [21, 22].

MANAGEMENT

The management of pain focuses on different aspects
of management. Well-supported data includes
oncological, pharmacological, non-pharmacological,
and interventional techniques (Table 3).

Oncological Management

This encompasses four different
indications of these are listed below.

modalities. The

Radiotherapy

One of the most common indications of radiotherapy is
cancer pain and its exacerbation. It is given as a first-
line indication for tumor mass reduction, capsular liver,
and spleen pain, or epidural metastasis. Management
of bone metastases is the second most common
indication and palliation of localized symptoms of pain
[23]. Pathological fractures of inoperable sites and
neurological complications including cord compression
and nerve pain using different doses of radiotherapy are
indicated [24]. RCTs have shown 60-80% of pain relief
following radiotherapy [25].

Bisphosphonates

Cancer-induced bone pain or metastatic bone pain,
is managed with different modalities (Fig. 2). Using
radiotherapy for localized pain, chemotherapy, or
hormone therapy for scattered pain. A Cochrane review
showed evidence for the use of bisphosphonates

In case of Skeletal Related Events
Radiotherapy and/ or surgery
Should be promptly considered,
When appropriate along with
analgesic therapy and Zoledronic
acid, denosumab, or pamidronate

Zoledronic acid,
denosumab, or
pamidronate should be
given because it has been
shown to delay the
subsequent SREs.

LB

Previous SRE:
Radiotherapy, bone
surgery

9

Use the same strategy for
complicated or
uncomplicated bone
metastases with or
without pain.

=

Complicated bone
metastases (spinal
cord compression or
impending fracture)?

@

The same strategies
Suggested for
Uncomplicated bone
metastases with or
without bone pain

)

Fig. (2): Pain treatment option due to bone metastases.
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where there is limited or inadequate relief of pain using
analgesics or other oncological therapies [26].

Surgery

Surgical pain managementfor cancer patients can be very
important and crucial. Internal fixation for pathological
fractures, shunts for obstructive hydrocephalus in
patients with CNS tumors suffering from headaches,
debulking, stent placement in patients with dysphagia in
cases of esophageal carcinomas, and drain placement
in case of ascites can be very beneficial in mitigating
cancer-related pain [10].

Hormone Therapy

One of the palliative methods of alleviating pain in patients
with metastatic disease is hormone therapy. A response
rate of around 90 % is observed by anti-androgen therapy
in prostate cancers. Anti-estrogens and progesterone in
breast cancer can be very helpful [10].

Pharmacological Management

The unpleasant sensation of pain which is experienced
by almost all the patients suffering from this disease
is very difficult to deal with, and a multimodal system
is required to address this issue. This pain is usually
constant and a well-managed strategy for its relief. The
goal is to provide comfort and functionality. Various
pharmacological agents have been used to provide good
pain relief in these patients, and are considered as the
mainstay of the treatment [27]. After a comprehensive
assessment of the patient, a non-opioid analgesic should
be started for those suffering from mild pain, with special
attention given to preventing peptic ulcers. For those
who have moderate to severe pain, an opioid analgesic
must be started with treatment of its side effects as
well. If the patient complains of continuous pain despite
starting opioid analgesics, the dose of the opioids must
be increased. For breakthrough pain (BTP) rescue drugs
should be started and the treatment specific to the type
of BTP should be given [28]. Precise pharmacological
management is summarized in Table (4).

Analgesic Pharmacological Agents

The common analgesic pharmacological agents used
were described in the WHO Ladder of Pain Management
for Cancer Patients.

WHO Ladder

The World Health Organization (WHQ) in 1986, issued a
stepladder approach for the management of cancer pain

Table 4: Pharmacological Management.

Pharmacological Management

WHO ladder

Non-opioid analgesic
Opioid analgesic
Adjuvants

Relaxants
pharmacological|Anticholinergic medications
Calcium channel blockers
Steroids

Analgesic pharmacological agents

Non-analgesic
agents

‘ Step 3

Opioids for
— Step 2 moderate to
Opioids for mild ~  severe pain
Step 1 to moderate +/- nonopioids
Nonopioid - pain +/- adjuvants
analgesics +/- nonopioids

+/- adjuvants +/- adjuvants

Fig. (3): WHO stepladder.

in patients. The ladder included 3 steps (Fig. 3). Step 1 is
to provide the patient with a non-opioid analgesic which
may be an NSAID, or acetylsalicylic acid to prevent
the formation of prostanoids from arachidonic acid,
the production of which is controlled by two separate
cyclooxygenase systems (COX-1 and COX-2). The non-
opioids are used with or without adjuvants. Step 2 is to
provide the patient with an opioid analgesic with or without
non-opioid analgesic and with or without adjuvants. The
provision of strong opioids for severe pain with or without
non-opioid analgesics and adjuvants comprises the third
step of the ladder. The three steps lead to freedom from
pain. WHO recommends the provision of analgesics by
the clock approach that is every 3-6 hours, rather than
on demand of the patient [10, 28]. Fallon et al. found that
the two-ladder approach can be used as an alternative
to the traditional 3 stepladder approach provided by the
World Health Organization [29]. It remains a foundational
treatment for chronic pain [30].

Non-Opioid Analgesics

Three widely used non-opioid analgesics aspirin,
acetaminophen, and NSAIDs, are very effective in
treating chronic pain and mitigating excessive use of
opioids [31].

Non-steroidal anti-inflammatory drugs inhibit
cyclooxygenase enzyme in turn leading to inhibition
of prostaglandin synthesis. They are used for mild to
moderate pain and for periodic flair-ups, rather than for
chronic use. Long-term use can lead to cardiovascular
and renal complications. Moreover, it can cause gastritis
and often Gl bleeding and should be used with caution
in patients with coagulopathies [9].

Acetaminophen, a selective COX-2 inhibitor, should be
prescribed to patients with mild to moderate cancer pain.
It has a potential for hepatotoxicity. Kylie et al. found that
in hospitalized cancer patients acetaminophen provided
no additional benefit to strong opioids [32].

Opioid Analgesics

Morphine along with other strong opioids is considered
as gold standard in the treatment of cancer pains. It
is available in oral, rectal, and parenteral routes. Its
metabolites accumulate in renal diseases [28, 33].

Methadone is a long-acting opioid and is associated with
arrhythmias. Metabolism is by the liver [33].

Liaquat National Journal of Cancer Care 2023; 5(1): 32-40
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Fentanyl can be administered via rectal, intravenous,
spinal, and subcutaneous routes, and is very effective in
cases of acute pain [33].

Cannabis

Its use is cited most commonly for chronic pain. It
is recommended to be used as an adjuvant in the
treatment of refractory pain. However, it is associated
with side effects such as hallucinations, hyperemesis,
and addiction [34].

Adjuvants

Antidepressants including SSRIs, MAOIs, TCAs, and
atypical antidepressants have been shown to have
analgesic as well as anti-inflammatory effects in cancer
patients [35].

Anticonvulsants like gabapentin, a third-generation
anticonvulsant tend to alleviate neuropathic pain in
combination with opioids [36].

NMDA receptor antagonists decrease the production of
inflammatory mediators and block the uptake of serotonin,
dopamine, and noradrenaline. In sub-anesthetic doses,
it reverses pain crises and opioid-induced neurotoxicity.
Thus, it's a very helpful adjunct to opioids for cancer pain
management [37].

Beyond their anesthetic effects, local anesthetics also
have effects as anticancer medications. The common
use in pain relief is usually by local infiltration, peripheral
nerve blocks, epidural block, spinal anesthesia, and
intravenous administration [38].

Non-Analgesic Pharmacological Agents

Relaxants like baclofen and diazepam, anticholinergic
medication, and calcium channel blockers can be used
to treat and relieve spasms associated with cancer
syndromes. Moreover, pain due to the involvement of
the nervous system in cancer patients can be alleviated
by the use of steroid medications [10, 39].

Non-Pharmacological Management

In recent years, non-pharmacological interventions
have become increasingly common for the treatment
of cancer pain, after modifications to pharmacological
management. Several methods have been developed,
but research is still lacking [40]. In this section, we will try
to discuss some of these modalities.

1. Hypnosis: Itis considered one the safest techniques
when performed by an expert therapist. Its integration
into the treatment regimen can provide the patient
with pain relief and satisfaction [41].

2. Distraction: It has been found as a very promising
psychological modality in treating pediatric
oncological population [42].

3. Acupuncture: It is based on Chinese traditional
medical methods, and is found to be effective along

with drug therapy in making the quality of life better
without many side effects [43].

4. Tele-medication: It can be an aid in addressing the
pain problems of these patients. It is a method of
providing a service through telemedicine, which can
help schedule follow-ups and possible readmissions
to the hospital [44].

5. Psychosocial interventions: Music, writing, cognitive
behavioral therapy, meaning enhancement,
and others prove to be effective means of pain
management in these patients [45].

6. Massage Therapy: Current literature supports
the use of massage therapy which has shown
improvement in cancer pain, physical well-being of
patients, reduced anxiety and depression with better
effects on fatigue [46].

Interventional Management
Somatic Nerve Blocks

Targeting peripheral nerve for blocks using different
agents is recommended when advanced cancers
causing pain are not controlled using pharmacologic
agents. These peripheral nerve blocks are most
commonly done for head and neck cancers, and lung
and breast cancers. The site of the tumour determines
the type of nerve to be blocked. Studies have shown
that trigeminal and facial nerves are the most commonly
affected. They are blocked alone or in combination with
sphenopalatine block for tumour invasion. The trigeminal
nerve is blocked for Cerebropontine angle tumor,
glossopharyngeal nerve is blocked for alleviating pain in
oropharyngeal cancer. For the metastatic disease of the
ribs and chest wall, Intercostal neurolysis is indicated
[47, 48].

Epidural Injections

Epidural injections for intractable cancer pain are
an acceptable method and are very much practiced
throughout the world. Single opioids can be used in
epidural injections by using morphine, fentanyl, and
butorphanol with morphine having long lasting duration
of action [49]. Epidural injections with local anesthetic
have superior analgesic effects than single steroid
injections [50]. Epidural injections have excellent pain
relief in thoracic and abdominal cancers [50].

Radiofrequency Ablation and Cryoneurolysis

Other less invasive neuro-destructive techniques i.e.,
ablation (RFA) and cryoneurolysis, that has been used
safely for cancer pain control. In this technique, the
block can be done at various levels including nerve roots,
ganglia, or the nerve itself. ltis effective for the treatment
of multiple pain syndromes, trigeminal neuralgia, and
chronic segmental thoracic pain. RFA also spares the
use of opioid requirements [51]. Cryoneurolysis, in
which extremes of temperature are applied to a nerve
to temporarily disrupt the neuronal pain pathways is also
used in the event of failure of conservative treatment

36

Liaquat National Journal of Cancer Care 2023; 5(1): 32-40



Pain Management in Cancer Patients

in chronic pain conditions [52]. Compared to other
modalities, RFA provides effective and long-term pain
relief [53].

Chemical Neurolysis

Chemical neurolysis is common in cancer pain
management. Target sites for chemical neurolysis may
include Intrathecal injections, superior hypogastric
plexus, celiac plexus, lumbar sympathetic chain,
ganglion impar, and peripheral nerves, and can be used
for muscle spasm. Common agents used for chemical
neurolysis include ethanol 50-100% and phenol 5-10%
[54]. In certain cancers pain may become refractory to
increasing doses of opioids, chemical neurolysis is the
best option at this stage [55].

Neuromodulation

Neuromodulation is a recent emerging technique in which
the central, peripheral, or autonomic nervous system
is stimulated, inhibited, or modified either chemically
or electrically. Various types have been defined such
as Peripheral neuromodulation which involves the
electrostimulation of peripheral nerves for chronic pain
[56, 57]. Its use is limited due to multiple factors such
as lack of specific healthcare providers and technical
support. Its availability and acceptability in patients still
need to be discussed [58].

Other invasive types include Intrathecal pumps and
spinal cord stimulation which also have a good effect on
the quality of life of patients, particularly for those who
have locally advanced disease and life expectancy is
decreased [59].

Vertebral Augmentation

Metastatic bone pain is the most common complication
of end-stage cancer. Patients with spinal metastasis
require palliative care in which percutaneous vertebral
augmentation has an extraordinary role in managing
cancer pain [60]. Spine metastasis has multiple
complications which include sensory, motor deficits,
and spinal cord compressions which compromise a
patient’s physical and mental health, kyphoplasty and
vertebroplasty are the most common forms of vertebral
augmentation. Researchers have found that there is a
significant improvement in quality of life and disability
after vertebral augmentation [61].

Intrathecal Drug Delivery Devices

Intrathecal drug delivery devices are also a method of pain
relief in cancer as well as non-cancer pain management.
The implanted intrathecal morphine pump is useful for
patients who are already on oral or systematic opioids
and pain is still the basic concern in such patients, but
these patients with morphine implants come across
opioid-induced complications with higher intrathecal
morphine use such as urinary retention, nausea and
vomiting [62]. Dexamethasone can be used in addition
to opioids and local anesthetic in these pumps to reduce
the refractory pain and depression in cancer patients,

this improves the pain scale of patients and reduces the
side effects of high doses of opioids [63].

Sympathetic Blocks
Cervicothoracic (Stellate Ganglion Block)

The stellate ganglion block is the sympathetic block of
the cervicothoracic ganglion for pain relief of the face,
neck, arm, and chest. Head and neck cancer pain is
difficult to treat with oral or IV analgesics from different
categories. Patients experience shooting pricking type
of type and high grading on different pain scores, stellate
ganglion improves pain in such patients [64]. Stellate
ganglion block is not only effective in cancer pain but
also helps in complex regional pain syndromes, vascular
headaches, cardiac arrhythmias, and post-herpetic
neuralgias [65]. It has also been observed that it is very
effective in post-mastectomy pain syndrome patients,
which has been observed in more than 40% of the
patients. Multiple adjuncts can be used along with local
anesthetics to increase the duration of pain relief in such
patients [66]. Ultrasound and fluoroscopic guided blocks
are safe methods for stellate ganglion but it has been
observed that more accurate and effective drug delivery
has been observed in ultrasound-guided blocks [67].

Thoracic Sympathetic Blocks

Indications for thoracic sympathetic blocks are the same
as those of stellate ganglion blocks, they cover the pain
related to the upper limb, chest wall, and sympathetically
mediated pain which can be due to complex regional pain
syndrome or cancer-mediated pain [68]. The thoracic
sympathetic block is also effective in post-mastectomy
pain syndromes as compared to the stellate ganglion
block (SGB) because SGB interrupts the sympathetic
supply to the upper extremity [69].

Splanchnic and Celiac Plexus Block

These blocks are indicated in abdominal cancers which
include the esophagus, stomach, small and large
intestine, liver, gall bladder, kidney, and adrenals. Pain
experienced in abdominal cancers or metastases can
be very severe and intolerable with the conventional
analgesic therapies in such patients splanchnic and
celiac plexus block are the best option. Pain relief through
celiac plexus block is sometimes difficult and ineffective
due to the tumor invasion itself or lymphadenopathy,
in such cases, splanchnic nerve block can give better
results and analgesia [70]. It has been observed that
splanchnic block is very effective in unresectable
pancreatic (stage 4) patients, in such opioids side effects
are intolerable at such stage and they benefit from these
blocks [71].

Lumbar Sympathetic Block

Lumbar sympathetic block has been utilized for
tumour-related lumbosacral neuropathy, post-radiation
plexopathy, and tumor related bladder spasm. The role
of such a block is limited in literature for pain related to
malignancies but improvement has been observed in a
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few patients with bladder spasms. It has been indicated
in patients who have a shorter life expectancy and any
contraindication for intrathecal drug delivery devices
these sympathetic blocks are useful, they will decrease
the abdomen pelvic, and cancer-related leg and back
pain [72].

CONCLUSION

Cancer pain is a complex process that first involves
focusing on pathophysiology, assessing the type of pain,
and a stepwise approach to its management. Various
options are available owing to the nature of the pain
that a patient suffers. As the incidence of cancer pain
is quite high, the treating physician must be competent
enough to diagnose early and manage or refer properly.
The palliative care physician should have thorough
knowledge and skills about treatment options from non-
pharmacological to pharmacological and interventional
procedures. Early and appropriate application of
treatment modality is necessary to avoid unwanted
effects of chronic cancer pain.

FUNDING
None.

CONFLICT OF INTEREST
The authors declare no conflict of interest.

ACKNOWLEDGEMENTS

The authors acknowledge senior faculty members for
rendering their support in the completion of this review
article by highlighting the theoretical and practical
aspects of pain management in cancer patients.

REFERENCES

1. Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al.
The revised IASP definition of pain: Concepts, challenges, and
compromises. Pain 2020; 161(9): 1976-82.

DOI: https://doi.org/10.1097/j.pain.0000000000001939

2. Dogar IA, Azeem MW, Kiran M, Hussain |, Mehmood K, Hina I.
Depression and anxiety in cancer patients in outpatient department
of a tertiary care hospital in Pakistan. Pak J Med Sci 2009; 25(5):
734-7.

3. Yates PM, Edwards HE, Nash RE, Walsh AM, Fentiman BJ,
Skerman HM, et al. Barriers to effective cancer pain management:
a survey of hospitalized cancer patients in Australia. J Pain
Symptom Manage 2002; 23(5): 393-405.
DOI: https://doi.org/10.1016/s0885-3924(02)00387-1

4. Ali A, Manzoor MF, Ahmad N, Aadil RM, Qin H, Siddique R,
et al. The burden of cancer, government strategic policies, and
challenges in Pakistan: A comprehensive review. Front Nutr 2022;
9: 940514.

DOI: https://doi.org/10.3389%2Ffnut.2022.940514

5. Zhukovsky DS, Gorowski E, Hausdorff J, Napolitano B, Lesser
M. Unmet analgesic needs in cancer patients. J Pain Symptom
Manage 1995; 10(2): 113-9
DOI: https://doi.org/10.1016/0885-3924(94)00072-s

6. Majeed MH, Nadeem R, Khokhar MA, Qaisar MN. Adequacy of
pain control in patients with advanced cancer in Pakistan. J Palliat
Care 2019; 34(2): 126-31.

DOI: https://doi.org/10.1177/0825859718800490

7. Makhlouf SM, Pini S, Ahmed S, Bennett MIl. Managing pain in
people with cancer—a systematic review of the attitudes and

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

knowledge of professionals, patients, caregivers and public. J
Cancer Educ 2020; 35(2): 214-40.
DOI: https://doi.org/10.1007/s13187-019-01548-9

Rayment C, Bennett M. Definition and assessment of chronic
pain in advanced disease. Oxf Textb Palliat Med 2015: 519-24.
DOI: https://doi.org/10.1093/med/9780199656097.003.0093

Improvement IfCS. Health care guideline: assessment and
management of chronic pain. Health Department 2009.

Raphael J, Ahmedzai S, Hester J, Urch C, Barrie J, Williams
J, et al. Cancer pain: part 1: pathophysiology; oncological,
pharmacological, and psychological treatments: a perspective
from the British Pain Society endorsed by the UK Association of
Palliative Medicine and the Royal College of General Practitioners.
Pain Med 2010; 11(5): 742-64.

DOI: https://doi.org/10.1111/j.1526-4637.2010.00840.x

Russo MM, Sundaramurthi T, editors. An overview of cancer pain:
epidemiology and pathophysiology. Semin Oncol Nurs 2019;
35(3): 223-8

DOI: https://doi.org/10.1016/j.soncn.2019.04.002

Leppert W, Zajaczkowska R, Wordliczek J, Dobrogowski J, Woron
J, Krzakowski M. Pathophysiology and clinical characteristics
of pain in most common locations in cancer patients. J Physiol
Pharmacol 2016; 67(6): 787-99.

D’Costa RAFJ, Hanna M. Opioids,
pharmacology. Cancer Pain 2013: 109-19.
DOI: https://doi.org/10.1007/978-0-85729-230-8_8

CaraceniA, Shkodra M. Cancer pain assessment and classification.
Cancers 2019; 11(4): 510.
DOI: https://doi.org/10.3390/cancers11040510

van den Beuken-van Everdingen MHJ, Hochstenbach LM, Joosten
EA, Tjan-Heijnen VC, Janssen DJ. Update on prevalence of pain
in patients with cancer: systematic review and meta-analysis. J J
Pain Symptom Manage 2016; 51(6): 1070-90.e9.

DOI: https://doi.org/10.1016/j.jpainsymman.2015.12.340

Grond S, Zech D, Diefenbach C, Radbruch L, Lehmann KA.
Assessment of cancer pain: a prospective evaluation in 2266
cancer patients referred to a pain service. Pain 1996; 64(1): 107-14.
DOI: https://doi.org/10.1016/0304-3959(95)00076-3

Swarm RA, Abernethy AP, Anghelescu DL, Benedetti C, Buga
S, Cleeland C, et al. Adult cancer pain. J Natl Compr Canc Netw
2013; 11(8): 992-1022.

DOI: https://doi.org/10.6004/jnccn.2013.0119

Mulvey MR, Boland EG, Bouhassira D, Freynhagen R, Hardy
J, Hjermstad MJ, et al. Neuropathic pain in cancer: systematic
review, performance of screening tools and analysis of symptom
profiles. BJA: Br J Anaesth 2017; 119(4): 765-74.

DOI: https://doi.org/10.1093/bja/aex175

Shkodra M, Caraceni A. Treatment of neuropathic pain directly
due to cancer: An update. Cancers (Basel) 2022; 14(8): 1992.
DOI: https://doi.org/10.3390/cancers14081992

Herrero CC, Batista N, Fernandez ND, Alvarez YE, Gémez AG,
Casado DI, et al. Breakthrough cancer pain: review and calls to
action to improve its management. Clin Transl Oncol 2020; 22:
1216-26.

DOI: https://doi.org/10.1007/s12094-019-02268-8

Fainsinger RL, Nekolaichuk CL. A “TNM” classification system
for cancer pain: the Edmonton Classification System for Cancer
Pain (ECS-CP). Supportive Care Cancer 2008; 16(6): 547-55.
DOI: https://doi.org/10.1007/s00520-008-0423-3

Treede R-D, Rief W, Barke A, Aziz Q, Bennett MI, Benoliel R, et al.
Chronic pain as a symptom or a disease: the IASP Classification of
Chronic Pain for the International Classification of Diseases (ICD-
11). Pain 2019; 160(1): 19-27.

DOI: https://doi.org/10.1097/j.pain.0000000000001384

Kuttig H. Radiotherapy of cancer pain. In: Zimmermann M, Drings
P, Wagner G (eds) Pain in the Cancer Patient: Pathogenesis,
Diagnosis and Therapy. Recent Results in Cancer Research, vol
89. Springer, Berlin, Heidelberg; 1984: Springer.

DOI: https://doi.org/10.1007/978-3-642-82028-1_22

their receptors, and

38

Liaquat National Journal of Cancer Care 2023; 5(1): 32-40



Pain Management in Cancer Patients

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

Twycross RG, Wilcock A. Symptom management in advanced
cancer: Radcliffe Publishing; 2001: pp. 432.
DOI: https://doi.org/10.1046/j.1365-2648.2002.2123b.x

Lutz S, Berk L, Chang E, Chow E, Hahn C, Hoskin P, et al.
Palliative radiotherapy for bone metastases: an ASTRO evidence-
based guideline. Int J Radiat Oncol Biol Phys 2011; 79(4): 965-76.
DOI: https://doi.org/10.1016/j.ijrobp.2010.11.026

Wong R, Wiffen PJ. Bisphosphonates for the relief of pain
secondary to bone metastases. Cochrane Database Syst Rev
2002; 2002(2): CD002068.

DOI: https://doi.org/10.1002/14651858.cd002068

Cleary JF. The pharmacologic management of cancer pain. J
Palliat Med 2007; 10(6): 1369-94.
DOI: https://doi.org/10.1089/jpm.2007.9842

Yamaguchi T, Shima Y, Morita T, Hosoya M, Matoba M. Clinical
guideline for pharmacological management of cancer pain: the
Japanese Society of Palliative Medicine recommendations. Jpn J
Clin Oncol 2013; 43(9): 896-909.

DOI: https://doi.org/10.1093/jjco/hyt099

Fallon M, Dierberger K, Leng M, Hall PS, Allende S, Sabar R,
et al. An international, open-label, randomised trial comparing a
two-step approach versus the standard three-step approach of the
WHO analgesic ladder in patients with cancer. Ann Oncol 2022;
33(12): 1296-303.

DOI: https://doi.org/10.1016/j.annonc.2022.08.083

Anekar AA, Cascella M. WHO analgesic ladder. StatPearls
[Internet]: StatPearls Publishing; 2021.

Janicka N, Satek A, Sawinska M, Kuchar E, Wiela-Hojenska A,
Karfowicz-Bodalska K. Effects of non-opioid analgesics on the cell
membrane of skin and gastrointestinal cancers. Int J Mol Sci 2022;
23(13): 7096.

DOI: https://doi.org/10.3390/ijms23137096

Quirk K, Smith MA. Acetaminophen in patients receiving strong
opioids for cancer pain. J Pain Palliat Care Pharmacother 2020;
34(4): 197-202.

DOI: https://doi.org/10.1080/15360288.2020.1784355

George B, Minello C, Allano G, Maindet C, Burnod A, Lemaire
A. Opioids in cancer-related pain: current situation and outlook.
Support Care Cancer 2019; 27(8): 3105-18.

DOI: https://doi.org/10.1007/s00520-019-04828-8

Gorzo A, Havasi A, Spinu S, Oprea A, Burz C, Sur D. Practical
considerations for the use of cannabis in cancer pain management -
whatamedicaloncologistshouldknow. JClinMed2022;11(17):5036.
DOI: https://doi.org/10.3390/jcm11175036

Urits I, Peck J, Orhurhu MS, Wolf J, Patel R, Orhurhu V, et al. Off-
label antidepressant use for treatment and management of chronic
pain: evolving understanding and comprehensive review. Curr
Pain Headache Rep 2019; 23(9): 66.

DOI: https://doi.org/10.1007/s11916-019-0803-z

Bao H, Wu Z, Wang Q, Wang J, Zhang L, Meng L, et al. The efficacy
of gabapentin combined with opioids for neuropathic cancer
pain: a meta-analysis. Transl Cancer Res 2021; 10(2): 637-44.
DOI: https://doi.org/10.21037/tcr-20-2692

Winegarden JA, Carr DB, Bradshaw YS. Topical ketamine with
other adjuvants: underutilized for refractory cancer pain? a case
series and suggested revision of the World Health Organization
stepladder for cancer pain. J Palliat Med 2020; 23(9): 1167-71.
DOI: https://doi.org/10.1089/jpm.2019.0618

Liu H. A clinical mini-review: Clinical use of Local anesthetics in
cancer surgeries. G Med Sci 2020; 1(3): 30-4.
DOI: https://www.doi.org/10.46766/thegms.pharmaco.20072104

Nasrallah SM, Tommaso CL, Singleton RT, Backhaus EA. Primary
esophageal motor disorders: clinical response to nifedipine. South
Med J 1985; 78(3): 312-5.

DOI: https://doi.org/10.1097/00007611-198503000-00019

Hokkéa M, Kaakinen P, Polkki T. A systematic review: non-
pharmacological interventions in treating pain in patients with
advanced cancer. J Adv Nurs 2014; 70(9): 1954-69.

DOI: https://doi.org/10.1111/jan.12424

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

Kravits K. Hypnosis: adjunct therapy for cancer pain management.
J Adv Pract Oncol 2013; 4(2): 83-8.
DOI: https://doi.org/10.6004/jadpro.2013.4.2.2

Breitbart W. Psychiatric management of cancer pain. Cancer 1989;
63(11 Suppl): 2336-42.

DOI: https://doi.org/10.1002/1097-0142(19890601)63:11%3C2336
::aid-cncr2820631144%3E3.0.co0;2-7

Hu C, Zhang H, Wu W, Yu W, Li Y, Bai J, et al. Acupuncture for pain
management in cancer: a systematic review and meta-analysis.
Evid Based Complement Alternat Med 2016; 2016: 1720239.
DOI: https://doi.org/10.1155/2016/1720239

Cascella M, Coluccia S, Grizzuti M, Romano MC, Esposito
G, Crispo A, et al. Satisfaction with telemedicine for cancer
pain management: a model of care and cross-sectional
patient satisfaction study. Curr Oncol 2022; 29(8): 5566-5578.
DOI: https://doi.org/10.3390/curroncol29080439

Rani R, Joseph J, Dhankhar R. Brief psychological
intervention among treatment-seeking cancer patients: A
randomized controlled trial. Med J DY Patil Vidyapeeth 2023.
DOI: https://doi.org/10.4103/mjdrdypu.mjdrdypu_319_21

Groninger H, Nemati D, Cates C, Jordan K, Kelemen A, Shipp G,
et al. Massage therapy for hospitalized patients receiving palliative
care: a randomized clinical trial. J Pain Symptom Manage 2023;
65(5): 428-41.

DOI: https://doi.org/10.1016/j.jpainsymman.2023.01.011

Comlek S. Treatment Methods for Bone Metastasis-induced Pain.
Turk J Oncol 2021; 36(Supp 1): 73-8.
DOI: https://doi.org/10.5505/tjo.2021.S1019

Ortiz VMS, Ornelas GEA, Cantisani JAF, Torres JIR, Flores FC.
Interventional techniques for head and neck cancer pain. Head
and Neck Cancer: Diagnosis and Management of 2017: 97.
DOI: https://doi.org/10.5772/intechopen.69655

Oh DCS, Rispoli L, Ghosh P, Gulati A. Epidural Steroid Injections for
the Management of Spinal Malignancy-Related Pain: A Pragmatic
Review and Retrospective Study. Pain Pract 2021; 21(3): 285-98.
DOI: https://doi.org/10.1111/papr.12957

RispoliL, Rakesh N, Shah R, GulatiA. Interventional pain treatments
in the management of oncologic patients with thoracic spinal
tumor—related pain: A case series. Pain Pract 2019; 19(8): 866-74.
DOI: https://doi.org/10.1111/papr.12813

Locklin JK, Mannes A, Berger A, Wood BJ. Palliation of soft tissue
cancer pain with radiofrequency ablation. J Support Oncol 2004;
2(5): 439-45.

Goyal S, Kumar A, Sharma RS, Goyal D, Singh GK. Efficacy of
cryoneurolysis in the management of chronic non-cancer pain:
A systematic review and meta-analysis. Indian J Anaesth 2022;
66(7): 485-97.

DOI: https://doi.org/10.4103/ija.ija_154_22

Amr S, Reyad R, Othman A, Mohamad M, Mostafa M, Alieldin N,
et al. Comparison between radiofrequency ablation and chemical
neurolysis of thoracic splanchnic nerves for the management of
abdominal cancer pain, randomized trial. Eur J Pain 2018; 22(10):
1782-90.

DOI: https://doi.org/10.1002/ejp.1274

Comlek S. Pain control with splanchnic neurolysis in pancreatic
cancer patients unresponsive to celiac plexus neurolysis. J Pain
Res 2020; 13: 2023-31.

DOI: https://doi.org/10.2147/jpr.s266689

Kanno Y, Koshita S, Masu K, Ogawa T, Kusunose H, Murabayashi
T, et al. Efficacy of EUS-guided celiac plexus neurolysis compared
with medication alone for unresectable pancreatic cancer in the
oxycodone/fentanyl era: a prospective randomized control study.
Gastrointest Endosc 2020; 92(1): 120-30.

DOI: https://doi.org/10.1016/j.gie.2020.01.011

Lee MT, Mackie K, Chiou LC. Alternative pain management via
endocannabinoids in the time of the opioid epidemic: Peripheral
neuromodulation and pharmacological interventions. Br J
Pharmacol 2023; 180(7): 894-909.

DOI: https://doi.org/10.1111/bph.15771

Liaquat National Journal of Cancer Care 2023; 5(1): 32-40

39



Hubba Ahmed, Anum Mughal, Kenza Ahsan and Safia Zafar Siddiqui

57.

58.

59.

60.

61.

62.

63.

64.

Allano G, George B, Minello C, Burnod A, Maindet C, Lemaire
A. Strategies for interventional therapies in cancer-related pain -
a crossroad in cancer pain management. Support Care Cancer
2019; 27(8): 3133-45.

DOI: https://doi.org/10.1007/s00520-019-04827-9

Dunki¢ LF, Hosti¢ V, Kustura A. Palliative Treatment of Intractable
Cancer Pain. Acta Clin Croat 2022; 61(Suppl 2): 109-13.
DOI: https://doi.org/10.20471/acc.2022.61.s2.14

Hagedorn JM, Pittelkow TP, Hunt CL, D'Souza RS, Lamer TJ.
Current perspectives on spinal cord stimulation for the treatment
of cancer pain. J Pain Res 2020; 13: 3295-305.

DOI: https://doi.org/10.2147/jpr.s263857

Zhang HR, Xu MY, Yang XG, Qiao RQ, Li JK, Hu YC. Percutaneous
vertebral augmentation procedures in the management of spinal
metastases. Cancer Lett 2020; 475: 136-42.

DOI: https://doi.org/10.1016/j.canlet.2020.01.038

Mattie R, Brar N, Tram JT, McCormick ZL, Beall DP, Fox A,
et al. Vertebral augmentation of cancer-related spinal compression
fractures: a systematic review and meta-analysis. Spine (Phila Pa
1976) 2021; 46(24): 1729-37.

DOI: https://doi.org/10.1097/brs.0000000000004093

Qin W, Li Y, Liu B, Liu Y, Zhang Y, Zhang X, et al. Intrathecal
morphine infusion therapy via a percutaneous port for refractory
cancer pain in China: An efficacy, safety and cost utilization
analysis. J Pain Res 2020; 13: 231-7.

DOI: https://doi.org/10.2147/jpr.s233905

Darabad RR, Kalangara JP, Woodbury A. Case series: cancer-
related facial pain treated with stellate ganglion block. Palliat Med
Rep 2020; 1(1): 290-5.

DOI: https://doi.org/10.1089/pmr.2020.0042

Luo Q, Wen S, Tan X, Yi X, Cao S. Stellate ganglion intervention

for chronic pain: A review. Ibrain 2022; 8(2): 210-8.
DOI: https://doi.org/10.1002/ibra.12047

65.

66.

67.

68.

69.

70.

71.

72.

Hou J, Pu S, Xu X, Lu Z, Wu J. Real-time ultrasound-guided
stellate ganglion block for migraine: an observational study. BMC
Anesthesiol 2022; 22(1): 78.

DOI: https://doi.org/10.1186/s12871-022-01622-8

Hetta DF, Mohamed AA, Hetta HF, Abd EL-Hakeem EE, Boshra MM,
El-Barody MM, et al. Radiofrequency Thoracic Sympathectomy
for Sympathetically Maintained Chronic Post-Mastectomy Pain, a
Preliminary Report: 6-Month Results. Pain Pract2021; 21(1): 54-63.
DOI: https://doi.org/10.1111/papr.12933

Situ S, Singh GK, Singh S. Comparative study of fluoroscopy vs
ultrasound guided stellate ganglion block. Int J Contemp Med Res
IJCMR 2020; 7(2): B22-6.

DOI: http://dx.doi.org/10.21276/ijcmr.2020.7.2.50

Dhanani NM, Almonte WA, Engle MP. Sympathetic Nervous
System Blocks for the Treatment of Cancer Pain. Essentials
of Interventional Cancer Pain Management 2019: 145-65.
DOI: https://doi.org/10.1007/978-3-319-99684-4_17

Singh H, Rajarathinam M. Stellate ganglion block beyond chronic
pain: A literature review on its application in painful and non-painful
conditions. J Anaesthesiol Clin Pharmacol 2023.
DOI: https://doi.org/10.4103/joacp.joacp_304_22

Paul A, Borkar A. Fluoroscopy-Guided Splanchnic Nerve Block
for Cancer-Associated Pain. Cureus 2022; 14(10): e30944
DOI: https://doi.org/10.7759/cureus.30944

Dong D, Zhao M, Zhang J, Huang M, Wang Y, Qi L, et al. Neurolytic
splanchnic nerve block and pain relief, survival, and quality of life
in unresectable pancreatic cancer: a randomized controlled trial.
Anesthesiology 2021; 135(4): 686-98.

DOI: https://doi.org/10.1097/aln.0000000000003936

Spiegel MA, Hingula L, Chen GH, Legler A, Puttanniah V, Gulati
A. The use of L2 and L3 lumbar sympathetic blockade for cancer-
related pain, an experience and recommendation in the oncologic
population. Pain Med 2020; 21(1): 176-84.

DOI: https://doi.org/10.1093/pm/pnz142

40

Liaquat National Journal of Cancer Care 2023; 5(1): 32-40



