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Poor quality of life is typically experienced by patients with primary bone sarcomas and 
malignant tumours that have metastasized to the bone (QOL). Skeletal fractures resulting from 
osteosis, hypercalcaemia, neurologic compression, depression, sleeplessness, and the discomfort 
of bone cancer can all be hindrances to enjoying life. One of the most typical symptoms that 
cancer patients report is discomfort from their bones. The prevalence of cancer-related bone 
discomfort is primarily attributed to metastatic breast and prostate carcinomas. In over 70% of 
individuals with advanced breast or prostate cancer, skeletal problems as a result of metastatic 
illness emerge. Furthermore, more than 90% of individuals with breast or prostate cancer who 
pass away have skeletal metastases. The unpleasant impression of sensory stimuli which are not 
frequently considered as harmful is known as tactile allodynia. The emergence of this kind of 
pain pierces the bone cancer pain pathway. This severe case of movement-evoked pain can be 
brought on by infrequent limb movement, coughing, or turning over in bed and is less responsive 
to standard treatments.
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Introduction
Rats and mice have been used to create therapeutic strategies 
of osteo pain treatment. These models investigate cancers 
from various histological origins and anatomical places. 
Cancer cells can be introduced into the skeletal medulla using 
one of two techniques. Due to the huge size of the bones in 
rats, a knee joint is not necessary when administering tumour 
cells transcutaneous into to the shin. Cancer cells are injected 
into the humerus of mice following a surgical knee stifle due 
to the small size of their bones. The skeletal region where 
the tumour originates is known, making local intramedullary 
injection of tumour cells preferable to systemic intravenous 
or intra cardiac administration since it allows for examination 
of related behavioural and neuroanatomic components. 
Additionally, intramedullary injection enables the accurate 
quantitative examination of neurochemistry, osteolytic bone 
damage, tumour growth, and site-specific pain responses all 
at once [1].

On the basis of behavioural analyses, neurochemical 
indicators of central and peripheral nervous system pathology, 
radiographic imaging, and histology, assessments of cancer-
induced bone pain in experimental animal models have 
been made. Two types of bone cancer pain, persistent pain 
and movement-evoked pain have been researched from 
a behavioural perspective. By quantifying spontaneous 
guarding and flinching, or the length of time and frequency, 
respectively, that a mouse holds the tumour-affected leg aloft 
during a specified observation period, it is possible to detect 

ongoing pain in murine models. Forced ambulation and limb 
use in an open field are used to measure movement-evoked 
bone pain. Mature, multinucleated osteoclasts are driven by 
the production of tumour cytokines and growth factors, as 
has repeatedly been shown by radiographic and histologic 
investigations of osteolytic tumours in experimental models 
[2].

Bone cancer pain and neurodegeneration
Particularly incorporated in the non-mineralized connective 
tissue sheath protecting the exterior bone surface or 
periosteum and in the intramedullary marrow, bone 
possesses a highly concentrated mosaic of primary sensory 
afferent and sympathetic fibre innervation. In the dorsal 
root ganglia (DRGs) and at the location of major sensory 
afferent innervation of the brain stem, chronic pain's cellular 
and neurochemical properties can be found. Analysing both 
neurochemistry and neural makeup of the spinal cord can be 
used to identify central sensitization. A series of nociceptive 
signals are sent by painful stimulation of peripheral tissues 
to the primary visual sensory fibres. Nociceptors in primary 
afferent nerve fibres transduce pain signals, which are then 
sent to the DRGs, which contain the nuclei and cell membrane 
bodies of sensory neurons. After substantial excitatory or 
inhibitory processing, Lamellae I spinal neurons in the nerve 
fibres cord transmit pain receptors from DRGs to terminal 
processes in the brain [3].
Treatments for bone pain brought on by cancer
Bone discomfort is reported by 90% of cancer patients. 
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Only short pain relief from traditional therapy is provided 
to 54% of these patients. Permanent pain alleviation is 
frequently impossible to achieve and is still a difficult 
task. The aim of the currently available therapy is to stop 
tumour growth, stop tumour-induced bone loss, intervene 
surgically to stabilise painful bones covered in skeletal 
metastases, and administer potent painkillers. Nonsteroidal 
anti-inflammatory medications, cyclooxygenase-2 (COX-
2) inhibitors, chemotherapy, radiation, nitrogen-containing 
bisphosphonates, and opioids can all be used alone or in 
conjunction as part of a treatment plan. NSAIDs or COX-2 
inhibitors, which are intended to reduce the inflammatory 
states associated with bone pain, are frequently used as the first 
step in the medical management of bone cancer pain. Although 
COX-2 inhibitors are less likely to have gastrointestinal side 
effects than NSAIDs, their potency is comparable [4].

Radiotherapy and chemotherapy are frequently used to treat 
tumours and remove them. 90% of patients experience some 
pain alleviation using external beam radiation, and 50% of 
patients experience complete pain relief, making it one of 
the most successful therapies for tumour-induced bone pain. 
Sadly, more than 50% of patients who receive radiation 
treatment and find pain reduction will afterwards revert to 
pain levels comparable to those prior to treatment. Radiation-
induced pain relief's precise mechanism is uncertain. 
According to Hoskins et al., lower osteoclast activity in the 
bone-tumour microenvironment following radiation treatment 
is what causes less bone to be destroyed and acts as a predictor 
of decreased pain response [5].

Conclusion
Bone pain brought on by cancer is a difficult type of pain. It is 
necessary to uncover the molecular causes of this incapacitating 
pain so that novel initiatives exploring the aetiology and 

therapy of bone cancer pain are required. Recent research has 
been useful by launching the study of bone cancer pain by 
employing experimental model animals that simulate patient-
like conditions. According to this study, bone tumours are the 
primary cause of the peripheral and central sensitization of the 
nervous system. It will be crucial to carry out more research 
to clarify the molecular indicators and mechanisms by which 
sensitization takes place. Future therapeutic treatment of 
this terrifying condition will be guided by the use of new 
and existing animal models to evaluate the effectiveness of 
potential medicines.
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