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INTRODUCTION 

one metastases occur in up to 70% of prostate cancer 

patients and breast cancer patients during the course of 

their disease. Up to 40% of patients with lung cancer, renal-cell 

carcinoma and thyroid cancer develop bone metastases 

(Cecchini et al., 2014).  

Bone metastases may be osteoblastic, osteolytic, or 

mixed. Quality of life may be significantly impaired as a 

consequence of painful bone metastases. If pathological 

fractures or spinal-cord compression occur typically referred to 

as skeletal-related events (SREs), the metastases are defined as 

'complicated'. Without such complications, the metastases are 

defined as 'uncomplicated' (Hartsell et al., 2013). 

Treatments vary depending on the underlying disease. 

External beam radiotherapy, endocrine treatments, 

chemotherapy, targeted therapies and radioisotopes are all 

important. In addition, orthopaedic intervention may be 

necessary for the structural complications of bone destruction 

or nerve compression (Salvo et al., 2012). 

Complementing these treatments is the role of bone-

targeted agents. Treatment decisions depend on whether the 

bone disease is localized or widespread, the presence or 

absence of extraskeletal metastases and the nature of the 
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underlying malignancy. Radiotherapy is relevant throughout the 

clinical course of the disease (Somerfield et al., 2013). 

Radiotherapy is a safe and effective therapy and is well 

established for such a situation. A fractionation regimen with a 

short overall treatment time (≤1 week) would be preferred if it 

was as effective as longer courses (2–4 weeks) (Chow et al., 

2014). 

Randomized clinical trials and meta-analyses have 

demonstrated that single-fraction radiotherapy with 1 × 8 Gy is 

as effective for pain relief as multi-fraction regimens such as 5 

× 4 Gy in 1 week or 10 × 3 Gy in 2 weeks (Gomez-Iturriagaet 

al., 2015). 

Re-irradiation for recurrent pain in the irradiated region 

is required more often after single-fraction radiotherapy than 

multi-fraction radiotherapy; however, re-irradiation following 

single-fraction radiotherapy is safe and effective. Thus, 1 × 8 

Gy is considered the standard regimen for uncomplicated 

painful bone metastases without pathological fractures or spinal 

cord compression (Buergy et al., 2016). 

Pain assessment in bony metastasis by different tools 

such as The Numeric Pain Rating Scale, Visual Analog Scale, 

brief pain inventory, Adult Non-Verbal Pain Scale (Hicks et 

al., 2001). 
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AIM OF THE WORK 

o prove efficacy and equivalency of single fraction 

radiotherapy (800 cGy) and multiple fraction radiotherapy 

(10 fractions, 300 cGy/ fraction, 1 fraction/day, 5days per week 

over 2 weeks to a total of 3000 cGy) in terms of pain relief and 

prevention of skeletal related events. 

 

 

 

T 



 Pathogenesis of Bone Metastasis 

 
4 

Review of Literature 

PATHOGENESIS OF BONE 

METASTASIS 

etastases are the most common type of malignant tumors 

which involve  bone; the skeleton is the third common 

site for metastasis after the lung and liver. Any malignant tumor 

may metastasize to bone: the most common malignancies are 

breast, prostate and secondary lesions from lung cancer have 

risen in both sexes in the last two decades (Piccioli et al., 

2014). 

Incidence: 

According to OSCER, (Oncology Services Comprehensive 

Electronic Records) Among 382,733 study patients, breast 

cancer (36%), lung cancer (16%), and colorectal cancer (12%) 

were the most common. Mean time to bone metastasis was (1.1 

years), incidence of bone metastasis was 2.9% (2.9–3.0) at 30 

days, 4.8% (4.7–4.8) at one year, 5.6% (5.5–5.6) at two years, 

6.9% (6.8–7.0) at five years, and 8.4% (8.3–8.5) at ten years. 

Incidences varied by tumor type with prostate cancer patients 

were at highest risk (18% – 29%) followed by lung, renal and 

breast cancer (Hernandez et al., 2018). 

M 
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Fig. (1): Incidence of bone metastasis (Hernandez et al., 2018). 

Incidence of bone metastases in breast cancer: 

Incidence of bone metastases and skeletal related events 

in breast cancer patients: Of the 35,912 Breast Cancer patients, 

(0.5%) were with bone metastases at the time of primary breast 

cancer diagnosis, and of these, (43.2%) developed a SRE on 

follow up. A (3.6%) Breast Cancer patients without bone 
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metastases developed bone metastases during a median follow-

up time of 3.4 years. Among these patients, (46.4%) developed 

a SRE during a median follow-up time of 0.7 years (Jensen et 

al., 2011). 

Incidence of bone metastasis in prostatic cancer patients: 

Incidence of secondary bone lesions from prostatic 

cancer patients is 65%-75%, These bone metastases are mainly 

osteosclerotic, which produce a significant impact on patients 

‘functional status and quality of life (QOL), not only related to 

pain, but also to the relevant risk of skeletal-related events 

(SREs) that can impact physical well-being and daily living 

activities (Broder et al., 2015). 

According to Food and Drug Administration, incidence 

of skeletal related events (SREs) include pathologic bone 

fractures, spinal cord compression, surgery to bone, 

radiotherapy to bone incidence of SREs in patients with 

prostate cancer and bone metastases in a 15-month observation 

period, nearly half (44.2%) of those patients experienced at 

least one SRE (Saad et al., 2007). 

Incidence of bone metastasis in lung cancer: 

In patients with metastatic lung cancer, the median 

survival time is about 6–12 months. However, bone metastases 

present with a SRE in 25% of patients, while 40% will have a 

SRE during follow-up (Decroisette et al., 2011). 


