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Abstract
Bone cancer is a type of cancer that develops in the bones of the body. It can affect any part of the body but is 

most commonly found in the arms and legs, pelvis, and spine. Bone cancer can be primary, starting in the bone itself, 
or secondary, spreading to the bone from another part of the body. Primary bone cancer is rare, accounting for only 
1% of all cancers. The most common types of primary bone cancer are osteosarcoma, chondrosarcoma, and Ewing 
sarcoma. Osteosarcoma is the most common type and usually affects children and young adults. Chondrosarcoma is 
more common in adults and develops in the cartilage cells of the bone. Ewing sarcoma is also more common in children 
and young adults and starts in the bone marrow. Secondary bone cancer is more common, with cancer that has spread 
to the bones being more widespread than primary bone cancer. Secondary bone cancer can come from any other type 
of cancer, but the most common types are breast, lung, and prostate cancers.
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Introduction
Symptoms of bone cancer include pain in the bone that gets 

worse with activity or at night, swelling or a lump in the affected 
area, weakness or fatigue, and weight loss [1]. The diagnosis of bone 
cancer involves a physical examination, imaging tests such as X-rays 
and CT scans, and a biopsy to confirm the presence of cancerous 
cells. Treatment for bone cancer varies depending on the type [2], 
stage, and location of the cancer. Surgery is often the first choice of 
treatment for primary bone cancer, with the goal being to remove the 
entire tumor and any surrounding tissue that may contain cancer cells 
[3]. Chemotherapy and radiation therapy may also be used before or 
after surgery to destroy cancerous cells. For secondary bone cancer, 
the treatment is focused on the primary cancer that has spread to the 
bones. Chemotherapy, radiation therapy, and hormone therapy may 
be used to treat the primary cancer and reduce the spread of cancer to 
the bones [4].

Method
Prognosis for bone cancer varies depending on the type and stage 

of the cancer and the treatment received. For primary bone cancer, 
the five-year survival rate is around 70%. For secondary bone cancer, 
the survival rate varies depending on the stage of the primary cancer 
and the location of the bone metastasis. bone cancer is a rare but 
serious type of cancer affecting the bones of the body. The symptoms 
of bone cancer can be similar to those of other bone conditions, and 
an accurate diagnosis involves a physical examination, imaging tests, 
and a biopsy. Treatment for bone cancer typically involves surgery 
[5], chemotherapy, and radiation therapy. Prognosis varies depending 
on the type and stage of the cancer and the treatment received. It is 
essential to seek medical attention promptly if you experience any 
symptoms of bone cancer to receive a timely diagnosis and appropriate 
treatment.

In this mini-review, we will discuss the most common types of 
bone cancer.

Osteosarcoma

Osteosarcoma is the most common type of bone cancer and 
typically occurs in children and young adults. It starts in the bone cells 
that produce new bone tissue and often develops in the long bones 

of the arms and legs. The symptoms of osteosarcoma include bone 
pain, swelling, and tenderness in the affected area. Treatment usually 
involves surgery to remove the tumor and affected bone, followed by 
chemotherapy to kill any remaining cancer cells [6].

Chondrosarcoma

Chondrosarcoma is the second most common type of bone cancer 
and typically affects adults over the age of 40. It starts in the cartilage 
cells that produce new cartilage tissue and often develops in the pelvis, 
thigh bone, or upper arm bone. The symptoms of chondrosarcoma 
include bone pain, swelling, and stiffness in the affected area. Treatment 
usually involves surgery to remove the tumor, but chemotherapy and 
radiation therapy are generally not effective [7].

Ewing’s sarcoma

Ewing’s sarcoma is a rare type of bone cancer that typically affects 
children and young adults. It starts in the bone marrow and often 
develops in the pelvis, thigh bone, or upper arm bone. The symptoms 
of Ewing’s sarcoma include bone pain, swelling, and tenderness in the 
affected area, as well as fever and fatigue. Treatment usually involves a 
combination of surgery, chemotherapy, and radiation therapy.

Giant cell tumor of bone

Giant cell tumor of bone is a rare type of bone cancer that typically 
affects young adults. It starts in the bone cells that break down old bone 
tissue and often develops in the knee or the bones of the hands and feet. 
The symptoms of giant cell tumor of bone include bone pain, swelling, 
and tenderness in the affected area. Treatment usually involves surgery 
to remove the tumor, but radiation therapy may also be used in some 
cases [8].
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Chordoma

Chordoma is a rare type of bone cancer that typically affects adults 
over the age of 30. It starts in the cells that support the spinal cord 
and often develops in the bones of the skull or spine. The symptoms of 
chordoma include back pain, headaches, and numbness or weakness 
in the arms or legs. Treatment usually involves surgery to remove the 
tumor, but radiation therapy may also be used in some cases.

Malignant fibrous histiocytoma of bone

Malignant fibrous histiocytoma of bone is a rare type of bone 
cancer that typically affects adults over the age of 50. It starts in the cells 
that produce connective tissue and often develops in the thigh bone 
or upper arm bone. The symptoms of malignant fibrous histiocytoma 
of bone include bone pain, swelling, and tenderness in the affected 
area. Treatment usually involves surgery to remove the tumor, but 
chemotherapy and radiation therapy may also be used. Bone cancer 
is a rare type of cancer that can affect people of all ages. There are 
several different types of bone cancer, each with its own characteristics, 
symptoms, and treatment options. The most common types of bone 
cancer include osteosarcoma, chondrosarcoma, and Ewing’s sarcoma, 
giant cell tumor of bone, chordoma, and malignant fibrous histiocytoma 
of bone [9]. Treatment usually involves surgery to remove the tumor, 
but chemotherapy and radiation therapy may also be used in some.

Results
The GDNF-GFRa1 signaling pathway is involved in the activation 

and sensitization of non-pep- tidergic bone afferent neurons in 
inflammatory bone pain, which typically occurs in bone cancer . After 
peripheral nerve injury, DRG neurons showed an increase in GFRa1 
expression at the mRNA and protein levels . The activation of GDNF-
GFRa1-ERK-Runx1 signaling in the DRG neurons of bone cancer 
pain rats was strongly supported by our findings of an elevated level 
of GDNF, an increased abundance of GFRa1, and phosphorylated 
ERK and Runx1 in the ipsilateral L4/5 DRGs of tumor-bearing rats. In 
concurrence with these discoveries, we tracked down that thumping 
down GFRa1 in DRG neurons by intrathecal GFRa1-AS ODN  inhibits 
neuronal hyperexcitability and pain hypersensitivity in bone metastasis 
model rats by suppressing the activation of ERK-Runx1 signaling and 
the transcription of the P2X3R gene in DRG neurons. In a similar 
vein, an intrathecal ERK inhibitor or an intrathecal interfering peptide 
targeting the serine 249 Runx1 site (TAT-Ser) can disrupt the activation 
of ERK-Runx1 signaling in DRG neurons, resulting in a reduction in 
neuronal hyperexcitabil-ity and pain hypersensitivity in bone cancer 
pain model rats [10]. 

Discussion
Taken together, these information give strong proof exhibiting 

that the actuation of GDNF-GFRa1-Ret-ERK flagging is associated 
with the up regulation of Runx1-interceded P2X3R quality record in 
DRG neurons and in the pathogenesis of torment touchiness in bone 
malignant growth rodents. Of note, the wellspring of expanded GDNF 
fixation distinguished in DRG tissues was not analyzed. DRG tactile 
neurons are recommended as one of the starting points of collected 
GDNF in the cut across sciatic nerve, where a sub gathering of little 
to medium-sized DRG neurons combined GDNF-containing thick 
cored vesicles in the neuronal somata and anterograde transports 
the vesicles to the nerve terminals. In addition, chronic sciatic nerve 
injury increases GDNF mRNA and protein expression in Schwann 
cells and DRG satellite cells , these glia-derived GDNF are taken up by 
DRG neurons and transported anteriorly along the axons for release 

from terminals. Pre-osteoclasts can also secrete GDNF to control 
the migration and osteogenesis of bone marrow mesenchymal stem 
cells (BMSCs) and facilitate osteoclast-osteoblast crosstalk. BMSC 
can likewise repress neuroinflammation by emitting GDNF to direct 
microglial polarization, consequently mitigating differentiation 
torment in rodents.

Conclusion
GDNF expression in activated astrocytes, microglia, and infiltrating 

macrophages has been reported to be induced by neuroinflammation, 
which may occur during bone cancer pain. Under pathological 
conditions, some reports also describe the upregulation of Ret and 
GFRa1 in glial cells, proposing that potential non-neuronal instrument 
as play also. Even though intrathecal exogenous GDNF produced 
mechanical hypersensitivity and thermal hyperalgesia in naive rats and 
GFRa1-AS abrogated the augmented pain hypersensitivity including 
both mechanical hypersensitivity and thermal hyperalgesia in bone 
cancer rats, we are unable to provide a clear explanation for why the 
relief from thermal hyperalgesia is not evident after interfering with the 
ERK-Runx1 signaling. The error saw between the inversion of warm 
hyperalgesia with GDNF/GFRa1-AS may be made sense of by the 
enactment of downstream pathways other than ERK flagging. Although 
it was only demonstrated in this study that GDNF upregulation of 
P2X3R is mediated by ERK, other signaling cascades may be involved 
in bone cancer pain. Also, in Runx1 knockout mice the warm edges 
are expanded, and that several models of acute and chronic pain 
show decreased thermal and mechanical hyperalgesia when P2X3R 
is blocked. Therefore, the fact that interfering with the ERK-Runx1 
signaling did not affect thermal hyperalgesia could be attributed to 
other transcriptional targets other than P2X3R. In the coming research, 
it will be necessary to investigate the potential mechanisms underlying 
thermal hyperalgesia for pain caused by bone cancer.
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