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Chapter 28

BONE METASTASIS, SKELETAL RELATED EVENTS 
AND TREATMENT APPROACH

Tülay EREN1

INTRODUCTION

Skeletal-related events (SREs) developing in association with bone metas-
tases in metastatic cancer patients are conditions exerting a negative impact on 
quality of life. Pathological fractures, spinal cord compression and conditions 
requiring radiotherapy or surgical intervention to bone are defined as SREs [1]. 
Bone metastasis occurs most commonly in breast, prostate and lung cancers [2]. 
With recent developments in targeted treatments and immunotherapy, longer sur-
vival has been obtained in metastatic diseases [3]. In association with this devel-
opment, morbidities related to bone metastasis have also increased. Early diag-
nosis and prophylactic treatment have an important place in metastatic patients in 
order to prevent serious SREs, due to their positive contribution to quality of life 
and general survival. SREs treatment should be organized in a multidisciplinary 
manner with the participation of specialists from medical oncology, radiation on-
cology, nuclear medicine, and orthopedics departments [4]. In this chapter, the 
use of especialy biphosphonate, which is used commonly in SREs treatment and 
denosumab, which has recently been started to be used more commonly, was 
adressed.

EPIDEMIOLOGY

The organ in which distant metastasis occurs most frequently after liver and 
lung is the bone [2]. Autopsy studies have demonstrated that 70-90% of patients 
with breast and prostate cancer have bone metastasis [5]. Among solid organ tu-
mors, breast, prostate, lung, thyroid and renal cancers account for 80% of patients 
with bone metastases. The remaining ones are malignant melanoma, sarcomas, 
gastrointestinal tumors and uterine carcinomas [6]. Bone metastases occur most 
commonly in lumbar vertebrae, to be followed by thoracal vertebrae, cervical 
vertebrae and sacrum [4].
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In a phase III study, carried out with patients with metastastic breast cancers, it 
was demonstrated that the use of Zoledronic acid every 12 weeks is not different 
from its use every 4 weeks in terms of preventing SRE [25]. Zoledronic acid ad-
ministered at 4 mg dose IV in 15 minutes for two years every 4 weeks or every 
12 weeks. Owing to the risk of renal toxicity, kidney functions tests should be 
performed periodicallly. Mandibular osteonecrosis, associated with IV biphos-
phonates, occur at the rate of about 5% [24].

Denosumab
Denosumab is an human monoclonal antibody developed against RANKL, 

which is an important regulator of osteoclast mediated bone resorbtion. It was 
compared with Zoledronic acid, in similarly designed 3 randomized Phase III clin-
ical studies. Patients with breast cancer, prostate cancer with bone metastasis and 
multiple myeloma were included in the studies. In these studies, it was demonstrat-
ed that Denosumab is superior to Zoledronic acid in terms of time to occurence 
of first SRE [26-28]. Although side effects were similar in both groups, grade 3-4 
hypocalcemia occurred at a higher rate (%3,7) in denosumab group, than that ocur-
ring in Zoledronic acid group (%1,7). In Zoledronic acid arm, acute phase reaction 
(%20,2 vs %8,7) and renal toxicity (%11,8 vs 9,2) occurred at a higher rate than 
denosumab arm [27, 28]. Denosumab should be used in conjunction with oral cal-
cium and Vitamin D. It is used 120mg subcutaneously every four weeks for two 
years. Unlike Zoledronic acid, it can be safely used in patients with renal failure.
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