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Management of pain in patients
with bone metastases
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Cancer-induced bone pain (CIBP) has a considerable impact on patients’ quality

of life as well as physical and mental health. At present, patients with CIBP are

managed according to the three-step analgesic therapy algorithm proposed by

the World Health Organization. Opioids are commonly used as the first-line

treatment for moderate-to-severe cancer pain but are limited due to addiction,

nausea, vomiting and other gastrointestinal side effects. Moreover, opioids have a

limited analgesic effect in some patients. In order to optimize themanagement of

CIBP, we must first identify the underlying mechanisms. In some patients,

surgery, or surgery combined with radiotherapy or radiofrequency ablation is

the first step in themanagement of CIBP. Various clinical studies have shown that

anti-nerve growth factor (NGF) antibodies, bisphosphonates, or RANKL inhibitors

can reduce the incidence and improve the management of cancer pain. Herein,

we review the mechanisms of cancer pain and potential therapeutic strategies to

provide insights for optimizing the management of CIBP.

KEYWORDS

cancer-induced bone pain, pain management, surgery, conservative therapy, traditional
Chinese medicine
Introduction

The skeleton is one of the most common metastatic sites in patients with solid tumors

such as breast cancer, prostate cancer, kidney cancer and lung cancer (1, 2). The incidence

of bone metastasis is associated with considerable economic burden and profound impacts

on both physical and mental health. Moreover, patients with bone metastases have
Abbreviations: CIBP, Cancer-induced bone pain; NGF, Nerve growth factor; SREs, Skeletal related events;

VEGF, Vascular endothelial growth factor; IL-1, Interleukin-1; IL-6, Interleukin-6; IL-8, Interleukin-8; IL-11,

Interleukin-11; TNF-a, Tumor necrosis factor-a; PTHrP, Parathyroid hormone related peptide; OPG,

Osteoprotegerin; MCP-1, Monocyte chemoattractant protein-1; MIP-1a, Macrophage inflammatory protein-

1a; ATP, Adenosine triphosphate; ETAR, Endothelin receptor; PG, Prostaglandin; TRPV1, Transient

receptor potential channel, vanillin subfamily member 1; ASIC3, Acid sensing ion channel 3; P2X3,

Purinergic receptor; PGE2, Prostaglandin E2; TME, Tumor microenvironment; CGRP, Calcitonin gene

related peptide; IL-18, Interleukin 18; HDACs, Deacetylase; EGFR, Epidermal growth factor receptor; PAG,

Periaqueductal gray matter; PVP, Percutaneous vertebroplasty; PKP, Percutaneous kyphoplasty.
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significantly lower survival compared with patients without bone

metastases (3). With the continuous progress being made in

radiotherapy, chemotherapy and surgical treatment, survival time

in patients with bone metastases has increased in recent years.

However, cancer-induced bone pain (CIBP) is associated with

reduced quality of life and negative effects on mental health.

Management of CIBP is considered one of most important issues

in the treatment of patients with bone metastases. Currently, the

recommended strategy is the three-step analgesic therapy pathway

proposed by the World Health Organization. Importantly, the

effectiveness of this strategy is limited by multiple adverse effects

including addiction, nausea, vomiting and other gastrointestinal

reactions (4). In addition, some patients experience sub-optimal

efficacy. Therefore, how to optimize the management of CIBP has

become a hot topic in cancer research.
Mechanism of bone metastasis

Bone plays a number of complex roles in the body including but

not limited to exercise, support and protection of vital organs.

Various cells, such as osteoblasts, osteoclasts, adipocytes, and

macrophages maintain homeostasis and ensure the basic function

of bone (1). Under physiological conditions, the rate of bone

resorption and bone formation is finely balanced through the

complex interactions between various hormones and cytokines

secreted by different types of cell. Menopause and senescence can

break balance of bone homeostasis, leading to a series of skeletal

related events (SREs). The number of patients experiencing SREs

has increased in recent years due to prolonged survival in patients
Frontiers in Oncology 02
with cancer, in particular breast cancer, lung cancer, prostate

cancer, kidney cancer and thyroid cancer (5). Once bone

metastasis occurs, tumor cells change the balance of bone

absorption and bone reconstruction leading to the formation of

metastatic tumors (6). The most likely sites for bone metastasis are

regions with a highly active bone marrow microenvironment that

promotes cell growth, such as vertebrae (87%), ribs (77%), pelvis

(63%), and proximal humerus and femur (3). Bone metastases can

be divided into osteolytic lesions, osteogenic lesions, or mixed

lesions. However, regardless of the type of lesion, osteoclasts and

osteoblasts are both active participants (7).

Stephen Paget proposed the hypothesis of “seed and soil” to

explain how bone remodeling induces tumor re-implantation and

development during bone metastasis. Metastasis from a primary

tumor site is a multi-step and multifactorial process, including

primary site erosion, breakthrough of basement membrane, escape

of nesting apoptosis, and adhesion, colonization and invasion in

distant organs (showed in Figure 1). Once in the bone, tumor cells

promote the secretion of various cytokines such as RANKL,

Vascular endothelial growth factor (VEGF), Interleukin-1 (IL-1),

Interleukin-6 (IL-6), Interleukin-8 (IL-8), Interleukin-11 (IL-11)

and Tumor necrosis factor-a (TNF-a) directly or indirectly, which
induces the formation and maturation of osteoclasts resulting in

massive bone absorption, which provides favorable conditions for

tumor cell colonization (8). In fact, different tumors have different

ways to change the balance of local bone metabolism. For example,

breast cancer cells secrete parathyroid hormone related peptide

(PTHrP) to activate osteoblasts to secrete RANKL and inhibit the

expression of osteoprotegerin(OPG), which ultimately leads to

increased osteoclast activity and the occurrence of bone
FIGURE 1

Mechanism of bone metastasis. Malignant neoplasm cells break away from the primary focus and enter the bone. By interacting with other cells,
tumor cells secrete RANKL and some inflammatory factors, which promote the maturation of osteoclasts. Osteoclasts absorb bone and release
growth factors in bone, which promote tumor growth and bone metastases formation. This figure is designed by Figdraw.
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metastasis (9). It is also worth noting that activation of bone

absorption leads to the release of a large number of growth

factors. As a result, these growth factors stimulate the growth of

tumor cells, leading to positive feedback to promote tumor growth

(10, 11).
Mechanism of CIBP

CIBP occurs at all stages of bone metastasis and becomes more

difficult to control as the degree of tumor growth increases.

Research shows that 64% of patients with bone metastasis

suffered CIBP, and of those, 75–90% experience severe CIBP (12).

CIBP includes background pain, spontaneous pain and occasional

(induced) pain. Background pain, aggravated by disease

progression, is a continuous dull pain that can usually be

controlled by traditional analgesic strategies. Breakthrough cancer

pain is extreme pain that is associated with an incidence of 40–81%

(13). Breakthrough pain is intermittent, often occurs quickly, and

lasts for a short time. Opioids do not adequately control

spontaneous pain, and subsequent overuse may be associated

with side effects such as nausea, vomiting and respiratory

depression (14).

The underlying mechanisms of CIBP may involve inflammatory,

ischemic, compressive or injurious neuropathological processes (15)

(showed in Figure 2). We know that there is a rich distribution of

sensory nerves in bone, and most of the nerve fibers are distributed in

the periosteum, A-delta and peptic C fibers (TrkA+). There are fewer

nerve fibers distributed in the bone marrow and the bone cortex. Once
Frontiers in Oncology 03
tumor cells coloize bone, they recruit and activate osteoclasts and

osteoblasts. Combined with highly active bone resorption and bone

formation, bone metastases grow and proliferate. During this process,

the imbalance of bone homeostasis induced by tumor cells leads to the

occurrence of micro fractures. Micro fractures activate nociceptors,

which leads to pain. Themalignant growth of tumor tissue is associated

with compression, which can also stimulate nociceptive sensory

neurons (16). Additionally, with malignant growth of bone

metastasis, various immune cells are recruited into the tumor

including macrophages, T cells, and NK cells. Massive inflammatory

factors ormediators, including prostaglandin E2 (PGE2), Nerve growth

factor (NGF), bradykinin and proinflammatory cytokines (TNF-a, IL-
1b, IL-6, IL-8, IL-15), chemokines (CCL5), monocyte chemoattractant

protein-1 (MCP-1), macrophage inflammatory protein-1a (MIP-1a),

and extracellular adenosine triphosphate (ATP), are secreted by various

immune cells following interaction with tumor cells. Research shows

that inflammatory factors can directly activate receptors located in

sensory nerve fibers, including the endothelin receptor (ETAR),

prostaglandin (PG) receptor, TrkA receptor, bradykinin receptor,

cytokine receptor, chemokine receptor, transient receptor potential

channel, vanillin subfamily member 1(TRPV1), acid sensing ion

channel 3 (ASIC3) and purinergic receptor (P2X3), resulting in

CIBP (17).

Tumor cells also induce nerve sprouting and promote the

growth of sensory nerves and sympathetic nerves into tumor

tissue, resulting in CIBP. NGF is an essential neurotrophic factor

that induces the growth of sensory and sympathetic nerves, which is

highly expressed in tumor cells and various immune cells in the

tumor microenvironment (TME). NGF is commonly identified in
FIGURE 2

Mechanism of CIBP. Tumor can promote osteoclast maturation and bone resorption by secreting a large amount of RANKL, leading to micro-
fracture and pain occurrence. The acidic microenvironment formed by tumor cells can induce peripheral nerve sensitization and promote the
occurrence of cancer pain. Tumors induce nerve reprogramming and cancer pain by secreting NGF. Long-term peripheral stimulation and
inflammatory factors cause changes in neurons, central sensitization and pain. This figure is designed by Figdraw.
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prostate cancer, gastric cancer, and breast cancer (18, 19). Recently,

a study showed that high expression of NGF is closely related to

CIBP (20). Exogenous NGF application, overexpression of NGF,

and inhibition of NGF degradation can induce mechanical pain and

thermal hyperalgesia in animal models of pain. Inhibition of NGF

and its receptors can significantly inhibit the development of

tumors and related spontaneous and induced pain behaviors (21–

25). It also has been shown that NGF can activate nociceptors and

ion channels (such as P2X3, TRPV1, ASIC-3) by up-regulating the

expression of a variety of proteins such as substance P, calcitonin

gene related peptide (CGRP), and bradykinin, resulting in CIBP

(17). More importantly, NGF can induce neural remodeling. In

normal tissues, the sensory and sympathetic nerves are separated.

However, tumor cells induce and drive the generation and growth

of axons and nerves by secreting high levels of NGF. As a result, by

increasing the density of nerve fibers, NGF also stimulates sensory

nerve fibers and sympathetic nerve fibers to produce connections

and form a neuroma-like structure in the tumor, known as Neural

reprogramming (26). It is clear that the formation of neuroma-like

structures in tumor tissues is closely related to CIBP (27–29). In the

prostate bone metastatic tumor model, multiple nerve fibers were

observed, mixing with prostate cancer cells and related stromal

cells, to form a beaded neuroma-like structure (30). Anti-NGF

treatment significantly reduced the density of nerve fibers, the

formation of neuroma-like structures, the frequency of CIBP, and

the generation of tumor-induced nociceptive behavior. It has been

reported that anti-NFG treatment can also reduce bone damage

caused by sarcoma (31, 32). In addition to NGF, tumors also secrete

other neurotrophic substances such as brain derived neurotrophic

factor (BDNF), which is closely related to cancer pain (33–35).

In addition to directly activating peripheral nociceptors, the low

pH and hyperinflammatory state of the TME will lead to the

remodeling of nociceptors in tumor tissue. Long-term stimulation

with H+ ions and sustained inflammatory factors continuously

activates nociceptors, leading to increased sensitivity of nociceptive

neurons and amplification of their afferent nerve signals, which

called as peripheral sensitization. Once peripheral sensitization

occurs, as a result, even if the stimulation is not enough to trigger

nociceptive signal transduction, this can still result in pain signal

transduction in patients with cancer (36). Continuous activation of

peripheral nociceptors can also lead to central sensitization.

The complex microenvironment in tumor tissue is associated

with long-term and high-intensity activation of peripheral high-

density nociceptors and induce changes in the central nervous

system through a variety of mechanisms, which is manifested in

the increased responsiveness to peripheral stimuli, thus generating

central sensitization(Central sensitization refers to the abnormal

increase of excitability or enhancement of synaptic transmission of

pain-related neurons in the spinal cord and above, including the

increase of spontaneous discharge activity of neurons, the

expansion of sensory domain, the reduction of threshold to

external stimuli, the enhancement of response to suprathreshold

stimuli and other pathological changes, thus amplifying

the transmission of pain signals. Its corresponding clinical

manifestations include spontaneous pain, hyperalgesia and

allodynia.) and inducing cancer pain. Studies have shown that
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under stimulation by tumor tissue, glial cells in the spinal cord

are activated, especially spinal microglia and astrocytes. The

overactive state of spinal microglia and astrocytes is one of the

key factors that activates central sensitization and leads to CIBP (2,

37–40). Glial cells also promote CIBP by secreting interleukin 1 (IL-

1) and interleukin 18 (IL-18) (41, 42). Multiple targets and signal

pathways in spinal cord glial cells, such as protein deacetylase

(HDACs) (39), epidermal growth factor receptor (EGFR) and

MCP-1 (43), have been shown to be involved in the formation of

CIBP through central sensitization. Glial cells located near the

periaqueductal gray matter (PAG) of the midbrain are also

activated in tumor-bearing mice, and a several cytokines such as

IL-1 and IL-6 are secreted to activate the PI3K-AKT pathway in

PAG, leading to central sensitization and cancer pain. Blocking this

signal pathway can reduce mechanical and thermal hyperalgesia in

rats with bone cancer (44).

It is estimated that 20–85% of patients who receive neurotoxic

chemotherapy will experience peripheral neuropathy (15, 45–47).

The usage of platinum-based antineoplastic agents, vinca alkaloids,

epothilones (ixabepilone), taxanes, proteasome inhibitors

(bortezomib) and immunomodulatory drugs (thalidomide) often

results in the development of peripheral neuropathy, which may be

accompanied by changes in motor and autonomic nerve function

(48). The mechanism of peripheral neuropathy may involve

mitochondrial dysfunction and oxidative stress, the release of

inflammatory mediators (cytokines and chemical factors), ion

channel dysfunction and intracellular signal transduction.

However, the mechanisms remain to be fully elucidated (49).

Overall, the mechanisms underlying the occurrence and

deterioration of CIBP are complex and involve tumor

implantation, bone metabolism, enhancement of mechanical

stimulation, activation and alteration of peripheral nerves,

peripheral nerve remodeling, and activation/adaptive changes in

the central nervous system. It will be vital to understand these

mechanisms to facilitate the optimal management of CIBP

in practice.
Pain management of bone metastases

Management of CIBP in patients with bone metastasis is an

important issue, and the strategy of analgesia accompanies the life

of patients, which is involved the three-ladder model of analgesia

proposed by the World Health Organization

Nonopioids, such as nonsteroidal anti-inflammatory drugs

(NSAIDs) are often the first-line therapy for CIBP. They are

effective against mild-to-moderate pain; however, there is little

evidence for the effectiveness of NSAIDs in patients with CIBP

(50). While NSAIDs may inhibit cancer-related pain in some

patients, they are unlikely to provide gain additional benefits in

patients with moderate-to-severe CIBP who have already

been treated with strong opioids. Furthermore, the long-term use

of NSAIDs has been associated with cardiovascular and

gastrointestinal risks (51). Some studies have shown that NSAIDs

may have limited anti-tumor effects; however, there is a lack of

robust clinical data to support these conclusions (52).
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Weak opioids, such as tramadol and codeine, are not commonly

used to manage CIBP because there is limited evidence for their

effectiveness. Low-dose morphine is associated with more rapid and

effective analgesic effects than opioids (53, 54).

For severe CIBP, strong oral and percutaneous opioids are the

first choice for patients. Studies have shown that buprenorphine,

oxycodone, fentanyl and morphine have similar analgesic effects

and gradually achieve complete analgesia with adequate drug

supply. Morphine is the first-line treatment for breakthrough pain

and is associated with effective pain control (55). However, research

shows that prolonged use of strong opioids is associated with side

effects such as nausea, lethargy, vomiting and constipation (56).

Detrimental effects of opioids on the liver and kidney compound

the side effect of opioids. Epidural intrathecal injection of opioids

can significantly relieve cancer pain; however, this type of pain

management requires administration by healthcare professional

and may be expensive.

Methadone is an effective substitute for morphine, oxycodone,

fentanyl and other opioid drugs, which shows incomplete cross

tolerance with other opioid receptors. However, due to significant

inter-individual differences in the plasma half-life of methadone, it

should be used only under the supervision of professional doctors.

Although morphine and methadone show similar analgesic effects

after single dose administration, it is recommended to reduce the

anodynia dose by one quarter to one twelfth when switching from

another opioid to methadone to prevent side effects such as

respiratory depression (57).
Surgery

In patients with a long-life expectancy and no important organ

metastasis, surgical resection is the first choice for patients with

bone metastases with only one site metastasis.

For other metastatic spine tumors, patients with unstable spine,

spinal cord compression or nerve function injury, tumor resection

and reconstruction surgery are also should be chose firstly, for

reducing compression on the spinal cord, which can relieve local

pain by improving neural function (58). Various scoring systems

such as the revised Tokuhashi scoring system and Tomita scoring

system indicate estimated prognosis and appropriate treatment

strategies in different patients (59). The evaluation indicators of

these systems include patients’ general condition, the number of

bone metastases outside the spine, the number of vertebral bodies

involved, and whether the metastases in key organs are resectable.

Based on these comprehensive scoring systems, surgeons can

predict each patient’s survival period and determine the optimal

treatment method. In fact, timely surgical intervention can fully

relieve CIBP. Encouragingly, scoring systems are constantly

improving. There is also the possibility that algorithms could be

developed for specific tumor types to further improve the accuracy

of scoring. VEGF, EGFR and other molecular markers in tumor

tissue can also be included in scoring systems to provide more

accurate estimations of survival time and therapeutic effect (60, 61).
Frontiers in Oncology 05
Spinal separation surgery is an option for patients with bone

metastases who cannot tolerate total spine resection. After

surgery, radiotherapy should be administered for maximum anti-

tumor effects (62). For patients with bone metastasis without spinal

cord compression and spinal instability, minimally invasive spinal

surgery (Percutaneous vertebroplasty, PVP or Percutaneous

kyphoplasty, PKP) may be considered. The heat released by bone

cement during surgery can kill local nerves and tumor tissue and

effectively relieve the pain associated with thoracolumbar metastatic

tumors. Post-operative adjuvant radiotherapy can also be effective

in these patients (63, 64).

For long-bone metastasis, the Mirels predictive score is widely

used in clinical practice (65). Based on this score, the optimal

treatment strategy is identified according to metastasis location, the

severity of pain, X-ray findings, and the invasion rate of lesions. In

keeping with the tumor-free principle, biological reconstruction is

the main goal of this surgery and pain can be significantly relieved

using this method (66). Three-dimensional printing technology

may be a new choice for reconstruction after resection. It can be

used to print complex structures that are difficult to fabricate using

traditional processes and overcome the problems of stress shielding

and low biological activity of conventional prostheses (67).

For pelvis metastasis, there is no widely recognized scoring system.

Because the pelvic anatomy is complex and adjacent to important

organs and blood vessels, the resection and reconstruction of pelvic

metastasis must be performed by experienced surgeons. While this

surgery can help to relieve CIBP, the effects of such a complex surgery

can be associated with additional pain.
Radiotherapy

Radiotherapy is a safe and effective strategy to relieve CIBP who

are not suitable or cannot tolerate surgical treatment. Radiotherapy

can significantly relieve CIBP. Studies have shown that 60% of

patients with bone metastases experience significant pain relief after

radiotherapy. Intraoperative radiotherapy is associated with

particularly effective control of pain; however, it is worth noting

that radiotherapy may lead to the occurrence of fracture or nerve

injury in the spinal cord (68). Compared with ordinary

radiotherapy, stereotactic body radiotherapy (SBRT) can deliver

high-dose radiation to tumors while protecting adjacent normal

tissues. Research shows that the local control rate of SBRT can reach

90%, and the probability of vertebral fracture and nerve injury after

radiotherapy can be significantly reduced (69, 70). Evidence shows

that more than 80% of patients can achieve significant remission of

CIBP in a few days. Importantly, the safety of spinal SBRT depends

on the tolerance of adjacent organs, especially the spinal cord. On

the premise of ensuring the safety of the spinal cord, the radiation

dose can be appropriately increased to avoid recurrence at the outer

edge of the tumor target area. In clinical application, the strategy

that radiotherapy combined with other therapies is common in

manage CIBP in bone metastasis. Compared with radiotherapy

alone, those strategy has a higher pain relief rate (71, 72).
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Radiofrequency ablation

Radiofrequency ablation (RFA) includes microwave ablation

and low-temperature ablation. RFA can be combined with

radiotherapy and surgery. Research shows that RFA is associated

with effective local pain control in around 64–77% of cases, which

can relieve 70–100% of the pain related to bone metastases. After

RFA treatment, PVP or PKP can prevent fracture and stabilize the

surgical effect (73). However, the application of RFA must be

carefully considered particularly in cases where structures such as

the spinal cord, main nerves and blood vessels are within 1 cm of

the tumor.
Bone-targeted therapy

Bisphosphonates are pyrophosphate analogues that combine

with hydroxyapatite on the bone surface, directly inhibiting the

attachment, differentiation and maturation of osteoclasts, which

reduces the rate of bone absorption. Bisphosphonates have become

the standard of care for bone metastases and have been shown to

reduce the incidence of hypercalcemia and the rate of SREs. Studies

have shown that regardless of whether radiotherapy and

chemotherapy are combined, bisphosphonate treatment reduces

the occurrence of CIBP (74). However, it is worth noting that

bisphosphonates do not have a significant inhibitory effect on

acute pain.

The RANKL/RANK signal pathway is a central to the regulation

of osteoclast differentiation and activation. RANKL activates RANK

binding on the surface of osteoclast precursor cells, and promotes

osteoclast maturation. Denosumab, the most widely used RANKL

inhibitor, prevents RANKL from combining with RANK, thus

inhibiting the formation and activation of osteoclasts, result in

reduced bone absorption and increased bone mass. Treatment with

denosumab has been shown to inhibit tumor metastasis (75–77).

It is worth mentioning that many studies have found that

compared with bisphosphonates, Denosumab have more

advantages in reducing SREs and alleviating pain (76, 78, 79).
NGF inhibitor

Many humanized anti-NGF antibodies have shown encouraging

results in clinical trials. Moreover, anti-NGF antibodies has a

significant inhibitory effect on CIBP, especially neural cancer pain.

Additionally, experiments in mice show that NGF antibody

treatment reduces bone damage caused by tumors, delays fracture

time, and prolongs the use of tumor-carrying limbs, although the

underlying mechanisms of these effects are unknown (32). Both

exercise and weight bearing can promote bone health. However,

there are no studies on the ability of NGF to promote the recovery of

patients’ motor function. Once bone metastases are diagnosed, some
Frontiers in Oncology 06
patients decline surgery since the chance of removing all tumor cells

is very slim. As a result, NSAIDs and weak opioids are commonly

used as first-line treatment according to the principles of three steps

of cancer medication. After cancer pain develops to a certain extent,

strong opioids are often used to control the pain. Since the growth of

nerves and the formation of peripheral sensitization may be

implicated in the early stages of bone metastasis formation, there is

limited potential for successful treatment with anti-NGF therapy. At

present, we could not identify any studies evaluating the effectiveness

of anti-NGF therapy for the prevention of CIBP.
Anticonvulsants and antidepressants

Neuropathic pain is an important component of CIBP.

Therefore, in recent years, pregabalin has been increasingly used

in the treatment of CIBP and is particularly effective especially for

medium- and short-term CIBP (80, 81). The efficacy of gabapentin

in the treatment of CIBP is limited.

Antidepressants including amitriptyline and duloxetine can also

be used for the treatment of neuropathic pain. Data show that both

of these drugs can help to improve quality of life in patients with

CIBP (12).
Traditional Chinese medicine

Traditional Chinese medicine can be used to treat pain,

including CIBP. The advantages of traditional Chinese medicine

include rich dosage forms, light toxicity and side effects, and

improved tolerability compared with more established methods.

For these reasons, it has gained traction as a treatment option for

patients with CIBP. Studies have shown that astragalus, psoralen,

scutellaria barbata, atractylodes macrocephala, and corydalis can

significantly inhibit CIBP in patients with cancer (82–85). Insect

drugs, such as scorpion and Huchansu have also been shown to be

effective for the management of CIBP (86–88).

Acupuncture is effective for alleviating pain and can help to

reduce the need for opioids (89). Electrical stimulation with

acupuncture combined with opioids has potential to reduce the

side effects associated with opioids and improve quality of life in

patients with CIBP (90–92). Research shows that acupuncture

activates sympathetic nerve fibers to increase endogenous opioids

at inflammatory sites to inhibit pain. Various inflammatory factors

such as b- Endorphin and 5-HT are implicated in the relief of pain

through acupuncture, both at the peripheral and central level (93).

Injection of acupoints can also reduce the frequency of cancer

pain (94).

Although the mechanisms of treating cancer pain with

traditional Chinese medicine are not yet fully elucidated, it is

clear that this form of medicine has unique advantages for

treating cancer pain compared with more commonly used
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methods. Going forward, it will be important to understand the

mechanisms by which Chinese medicine is able to reduce CIBP, and

to standardize usage and dosage to allow more widespread use.
Other therapy

Injection of a TNF-a antagonist can partly block the mechanical

hyperalgesia in oral cancer (95, 96). In addition, recent studies show

that the application of some immune agents, such as anti-PD-L1

monoclonal antibodies, Sting inhibitors, and in vitro immune cell

adoptive therapy can also relieve the pain caused by primary tumors

and bone metastases (97–100).
Conclusions

The management of CIBP is a complex issue for patients and

physicians. Active painmanagement, such as early surgical intervention

for eligible patients. Radiotherapy and microwave therapy can be

combined with surgical intervention to obtain a higher pain relief

rate and promote the patient to recover the patient’s nerve and activity

function as soon as possible. Early intervention with RANKL inhibitors,

bisphosphonates or anti-NGF antibodies in patients who are not

candidates for surgery may improve quality of life. Traditional

Chinese medicine and acupuncture also have the potential to become

important options for CIBP management. Overall, there is no single

solution for managing CIBP in all patients. Only by fully elucidating the
Frontiers in Oncology 07
underlying mechanisms of cancer pain will it be possible to optimize

the management of CIBP in real-world practice.
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