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Abstract
Growth of ageing population is a recognized feature all over
the world. Better living standards, availability of good medical
facilities, and awareness among people are contributory to it.
Many of the communicable diseases are under control now,
but the incidence of chronic illnesses like cancer is going up.
Most of the cancers tend to metastasize to bone. Contrary to
the belief that the prognosis of patients with metastatic bone
disease (MBD) as bad, the literature showed good quality
life span to these group of patients. Survival up to 10 yrs in
patients with exclusive bone secondaries has been reported.
The question whether this result can be duplicated among
patients from developing countries is debatable, as the cost
of interventions designed in each series were prohibitive, still,
among those patients who can afford the treatment and with
excellent supportive structure, an attempt can be made. Several
authors had described the skeletal related events (SREs)
in metastatic bone disease and the impact on the quality
of life. Severe bone pain, pathological fractures, humoral
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hypercalcemia of malignancy (HHM), spinal cord compression
(SCC) and bone marrow suppression are identified as the
major SREs. Considerable morbidity is associated with these
problems. The resorptive and formative processes within the
bone are dynamic and always remain coupled. When this
is uncoupled in tumors, lesions do appear, depending on the
predominant mode, either lytic /blastic or both. The micro
environment of the bone and a variety of other factors like
adolescent growth spurt, disease states, hormones, medications,
age, nutritional status, also influences the skeletal turn over.
The multifaceted cancer syndrome per se has a deleterious
effect on bone. Once a SRE is suspected in a patient, the
process of establishing a diagnosis for proper management has
to be carried out .Investigations fall into two main categories,
radiological and biochemical. They are useful in four ways.
Screening, diagnosis, assessment of severity and monitoring
response. Treatment modalities include pharmacotherapy,
external beam radiotherapy, radiopharmaceutical therapy,
biphosphonates, surgery, chemotherapy and non conventional
measures. Better understanding of the pain pathways and
effective pharmacological interventions can result in the patient
a qualitative life. Unravelling of the molecular mechanisms of
bone metastasis will lead to better therapeutic options in the
future. Bio engineering approaches for bone reconstruction are
also in the offing. Optimal utilization of available resources for
tackling the issue depends on a multi disciplinary approach.
The economic impact on the National exchequer due to SRE
is yet to be studied world wide as the burden is universal. The
economic strain for tackling this particular issue is simply huge.
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Introduction
1. Incidence and prognosis
In the year 2006, deaths due to cancer in US was
approximately 560000, 1 and that of Singapore was
4672.2 Cancers of breast, lung and prostate constitute
45%of all sites, and they are especially prone to
metastasise to bone.3 A post mortem analysis of bone
metastases revealed an incidence of 73 % in breast, 68%
in prostate and 36 % in Lung cancers,4,5,6 also admit
these findings. The incidence in Multiple myeloma is
70-95%. Other carcinomas like thyroid, kidney, and
bladder also tend to metastasize to bone in the range of
30-40 %. The median survival after first relapse in bone
is 20 months. If the metastases remain confined to bone,
the median duration of survival increase to 24 months,
of which 20% still alive after the onset of metastases5
Some patients may survive upto 10 years or even more
if the secondaries are exclusively bone7,8
Cancer treatment witnessed quantum leap in the past
decade and due to the improved facilities, hence the
patients are living longer, which puts increased burden
of metastasis disease.9,10,11
Metastatic bone diseases (MBD) causes a weakening
of the bone’s structural integrity, leading to increased
risk of skeletal related events (SRE) such as severe bone
pain, pathological fractures, humoral hypercalcemia
of malignancy (HHM), spinal cord compression
(SCC), bone marrow suppression etc.5,12 This in turn
cause considerable morbidity and adversely affect the
patient’s quality of life. At the same time, elimination
of SREs improve the quality of life. 13,14,15,16,17,18
Increasing number of physician consultations and
inpatient admissions are required by the patients as
their pain is often unbearable.19,20,21 More than 20%
of the patients are resistant to current systemic pain
treatment.22,23,24
The national cost burden for managing MBD in US
in year 2004 was 12.6 billion US $ , which was 17%
of the total 74 billion direct medical cost estimated
by the NIH. 25 So the lion’s share is draining out
into this field, hence needs prompt recognition and
intervention.

Pathophysiology
a) Traditionally, bone metastases are classified under
3headings: 1) Osteolytic 2) Osteoblastic and 3) Mixed26,27
Most of the breast cancer patients have lytic lesions

although 15-20% has blastic lesions. 28 Secondaries
from prostate are often blastic and can have both type
of lesions simultaneously. Only multiple myeloma gives
exclusive lytic lesions29 Osteolytic lesions are caused
by tumour derived factors such as RANKL, OPG,
PTHrP,Interleukins, TNF, Prostaglandins etc.They
stimulate activity of osteoclasts and bone destruction
ensues.30
Osteoclast mediated bone resorption occurs via 2
different pathways a) Cathepsin K dependent pathway
(Physiological bone resorption as in osteoporosis and
b) MMP (Matrix Metalloproteinase mediated pathway
(metast atic lesions) Osteosclerosis (osteoblastic
lesions) is also due to tumour derived factors but they
stimulate and differentiate the bone forming cells,
Osteoblasts. Eg: The metastases formation includes
complex mechanisms which progress through a series
of steps, which begins with the affinity of cancer cells
to bone. This bone tropism moves speedly through the
homing, adhesion, proliferation and survival32,33 and a
give and take type interaction starts within the matrix.
The micro environment of bone is compatible for the
growth of tumour cells, as it is in a state of continuous
re modelling. Osteocalsts are replaced by blasts from
time to time. This bone turn over repeats and entire
skeletal matrix is replaced many a times during life. Adult
human skeleton completely regenerates in approximately
every 10 years.34 Other cell types located in the bone
microenvironment also make it as a comfortable abode
of tumour cells. These cells are the mesenchymal stem
cells (which later on differentiate into chondrocytes,
adipocytes or fibroblasts) and hemopoetic stem cells
(which later differentiate into T cells, erythrocytes and
platelets.35 T cells that are supposed to be active against
tumour would be functionally suppressed by the factors
from the bone milieu, increase bone resorption36 The ‘seed
and soil’ theory put forward by Stephen Paget more than
a century ago is still relevant. The micro environment of
bone matrix is a fertile soil for the metastatic cells, the
seeds, to grow and multiply.37
A variety of other factors like adolescent growth spurt,
disease states, hormones, medications, age, nutritional
status, also influences the skeletal turn over. The
multifaceted cancer syndrome per se has a deleterious
effect on bone. The unravelling of the molecular
mechanisms of bone metasatsis, the use of gene arrays
and proteomics and the availability of appropriate animal
models has contributed to the identification of factors
responsible for MBD/SRE of malignancy. New therapeutic
agents can be generated using this info.38
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Clinical features
Pain
Whatever be the type of secondary, pain is the most
important symptom. It has the most disruptive effect on
the patient’s life quality. Person with cancer can experience
pain at any moment of time in the journey, 75-95% of
patients with metastasis disease experience unbearable
pain.39,40,41,42 Unmyelinated C fibres or Nociceptors are
sensory neurons that convert electrochemical signals
from stimuli that are perceived as harmful to the central
nervous system. These neurons express a wide range of
transduction molecules that can sense all forms of noxious
stimuli, albeit varying degrees of sensitivity.43 Pain due
to metastases is of variable intensity and intermittent
at the outset, but as the disease progresses it becomes
continuous, initially at low level with episodic high
levels (break through pain) and later became chronic.
In addition to sensing the tissue injury, these neurons
have the ability to change their own phenotype, the
so called peripheral sensitisation, mostly due to release
of substance-P in which the threshold for activation
is lowered and the individual may experience a trivial
trauma as severe one (Hyperalgesia) or a non painful
stimulus as painful (allodynia). In central sensitisation44,45
elaborated after animal model experiments, extensive
neuro chemical re organisation in the spinal cord was
seen. This includes astrocytic hypertrophy and resultant
excitotoxicity of the CNS.
Bone loss in lytic lesions cause mechanical pain and
blastic lesions cause functional pain due to loss of structural
integrity. In general, the pain can be described as Continuous
and/or incidental, in which the latter one is precipitated by
movement. The mechanisms can be subdivided into:
a) Primary Pain: caused by bone resorption,
microfractures, stretching of periosteum, entrapment
neuropathy and bone collapse.
b)	Secondary pain: caused by release of mediators,
nerve root infiltration and reactive muscle
spasm

Assessment
Detailed history with special emphasis on the associated
conditions like HHM, sensory/sphincter changes, location
of pain, intensity, character, breakthrough pain, alleviating
factors are to be explored. Multiple sites of pain should
be noted with the aid of Body sketch diagram Numerical
rating scale (NRS) and Visual analogue scale (VAS) are
two most commonly used tools for subjective assessment

of pain. Ask the patient, Believe what he /she or family
says, Choose appropriate medicine, Deliver desired
dose of medications/other intervention strategies and
Empower the patient and family to manage the pain to the
optimum- the ABCDE approach- is desirable. Thorough
physical examination with attention to musculoskeletal
and neurological systems, local tenderness, changes in
sphincter function are to be noted.

Pathological fractures
Vertebral Compression fracture (VCF) is defined as a
reduction of vertebral body height by 15% or more. It can
be classified as type of deformity (wedge/compression)
Most common site is lower thoracic vertebrae, and lumbar
spine.46 The resultant loss of height leads to kyphoscoliosis
and subsequently restrictive lung disease.47 A 36 year
trend analysis revealed an incidence of 27% (319/1181)
of pathological fracture48 Axial sites are common than
peripheral sites. Other sites frequently encountered are
femur, humerus, and ribs. The pathological fracture
has devastating consequence in a patient’s quality
of life (QoL). Pathological fracture of spine often
causes entrapment neuropathy and neuropathic pain/
radiculopathy. Once an established entity, the primary aim
of treatment will be pain relief, followed by achievement
of stability and function if possible.

Humeral hypercalcemia of malignancy (HHM)
This is a common life threatening metabolic emergency in
metastatic bone disease. Mostly seen in patients with multiple
myeloma & breast cancer. Other tumours like lung, prostate
and colorectum also gives rise to HHM. Parathormonerealted hormone produced by tumours, elevated levels of
serum 1, 25(OH) 2 Vit D3 levels in Hodgkin’s and Non
Hodgkin’s lymphoma, multiple myeloma, Cytokines like
IL -6, Transforming growth factor TGF-alpha can also lead
to hypercalcemia49 Dehydration, weight loss, anorexia,
polydipsia, neuromuscular symptoms like fatigue, lethargy,
confusion, transient psychosis, GIT upset such as nausea,
vomiting, constipation and ileus Renal symptoms such as
polyuria, ARF, cardiac symptoms like brady arrhythmia,atrial/
ventricular arrhythmias point to reasonable suspicion of
hypercalcemia in a patient with MBD.

Spinal cord compression
The term malignant cord compression is applied to
compression of both the spinal cord and the cauda equina.
Vertebral collapse due to metastatic bone destruction is
the usual cause. Level of cord compression is defined in
terms of the vertebral body at which the uppermost part
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of neural compression occurred. The percentage wise
distribution is as follows: Upper thoracic-35%, lower
thoracic-33%, lumbar -21%, cervical 7% and sacral
4%.50,51,52,53
Multiple localisations are also common. In approximate
80% of cases, the affected portion is the vertebral body.
And 10-15% to the arches. Secondaries to spinal cord/
and or its membranes is a rarity.54,55,56
The most important symptom is pain which is
progressive and severe. Median intensity is 8/10 in
VAS.51 The descriptions vary like sharp, shooting, deep,
like tooth ache etc. Any suspicious pain in a cancer
patient warrants immediate attention. The suspicious
pains are a) Nerve root pain-tingling, burning, shooting,
esp. in anterior/posterior thigh, chest wall. b) localised
back pain esp. thoracic and severe, progressive pain
which does not respond to usual medications. The level
of sensory loss corresponds to the site of Malignant Cord
Compression (MCC) in only 16% of patients.51
Pre ambulant status is directly proportional to positive
outcome of treatment. MCC at risk categories of patients
are: known cancer patients with development of pain
for the first time, age over 50, primary located in breast/
prostate/lung. Prompt diagnosis and intervention is
mandatory in MCC and it should be considered as a
clinical emergency.

Bone marrow suppression
If the secondaries infiltrate the bone marrow extensively,
leuco-erythroblastic anaemia (appearance of myeloid/
erythroid precursor cells in peripheral smear), leucopenia
and thrombocytopenia leading to infection and bleeding
in patients occur. This will later progress to marrow
fibrosis or even necrosis. Chemo radiotherapy adds to
this problem.

Investigations

3. Computed Tomography (CT)
4. Magnetic Resonance Imaging (MRI)
5. Positron Emission Tomography (PET)

1. Plain radiographs
Lytic bone lesions appear as faint density and sclerotic
lesions as increased density.It is estimated that 30-75%
loss in bone mineral is essential for a lytic lesion to
become visible in a plain radiograph57,58 and hence less
sensitive. Similarly, one has to wait for 3-6 months since
the initaiation of treatment for a MBD to become visible
in the plain radiograph.58 Another handicap is that, in
blastic lesions, both the disease progression and response
to treatment appear as increase in density, hence it will
be problematic to report. Nevertheless, plain Xray is still
the most common, preferred form of investigation due
to logistic reasons.

2. Skeletal scintigraphy (SS)
SS using radiopharmaceuticals usually Technicium-99
is gaining popularity as the first line investigation in
suspected MBD. It can visualise both osteoblastic activity
and skeletal vascularity. 59-64 Findings in SS reflects
only the metabolic reaction of the bone, and hence the
specificity is low. High false positive rates due to a variety
of causes like trauma, inflammation and false negative
rate in pure osteolytic lesions, avascular states need to
be considered while interpreting the image. It cannot be
used as a diagnostic tool unless supplemented by other
imaging modalities/tissue biopsy. However, it is a very good
tool for screening as a whole body image can be produced
rapidly at an affordable cost.
When SS is used for assessing the response, the same
problems described above has to be taken into account.
Due to the Flare phenomenon (increased tracer uptake
seen in the first 3 months since initiation of treatment),
a repeat scan is usually recommended after 6 months.65

3. Computed Tomography (CT)

Once a SRE is suspected in a patient, the process of
establishing a diagnosis for proper management has to be
carried out. Investigations fall into two main categories,
radiological and biochemical. They are useful in four
ways. 1-Screening 2-Diagnosis, 3-Assessment of severity
and 4- Monitoring response.

CT scans are capable of giving more details of bone
destruction. Its sensitivity in MBD is between 71-100%.
It detects marrow infiltration early. Anatomically difficult
areas also can be visualised using CT. It is desirable to
use bone window while examining the bone with CT.58

Radiological imaging modalities

4. Magnetic Resonance Imaging (MRI)

1. Plain radiographs
2. Skeletal Scintigraphy (SS)

Since marrow lesions are not visible with X rays or
SS, MRI is the investigation of choice if infiltration is
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suspected. Metastases appear as areas of reduced signal
intensity. It has better contrast resolution than CT, hence
more informative in visualising spinal cord and soft tissues.
Benign and malignant lesions can be better distinguished
with MRI.66-70 Since compact bones appear as black in
both T1 and T2 weighted images of MRI, destructive bone
lesions cannot be accurately studied with MRI.

valuable tool in the investigative approach for MBD.
BMBT are nothing but fragments of skeletal tissue
proteins or enzymes specific to osteocytes that are
released into circulation in the process of the continuous
bone re modelling. An understanding of their strengths
and weaknesses, influencing factors, unique intricacies is
essential in choosing an appropriate BMBT.75

5. Positron emission tomography (PET)

Basically, BMBT is of 2 varieties, the resorption markers
and formation markers.

In principle PET is similar to SS. It visualises the uptake
of positron emitting radiopharmaceuticals. It is useful for
a whole body scanning. The typical radionuclides used
for SRE study with PET scan are 18F-Fluoride and 18
FDG Its sensitivity for detecting bone metastasis ranges
between 62% and 100% and specificity from 96% to
100%.72,73,74 Usefulness in evaluating response is a matter
of concern, as it may give false positive result if used in
conjunction with cytokines like G-CSF, which can lead to
increased FDG uptake. Recent developments like fusion
of image with other modalities will open new avenues in
the utilisation of this modality.

Biochemical investigations

Age, menopausal status, circadian rhythm, eating,
exercise, non skeletal diseases, Calcium and Vit.D,
corticosteroids influence the level of marker in varying
degrees. In SREs, BMBT are useful in assessing the disease
burden as well as therapeutic response. Individuals with
bony metastases often have elevated levels of BMBT. Most
of the markers are collected from patients while in fasting
state. Clinician can rely on these surrogate markers for
making a decision on treatment.
Disease specific tumour markers (e.g. Serum PSA in
prostatic carcinoma) also helps in this decision making
process.

Biochemical markers of bone turn over (BMBT) is a

Table: Commonly used BMBT75
Marker	Symbol	Source

Formation/Resorption

FDA approval

Bone-specific alkaline	BSAP	Serum
phosphatase

Formation

Yes

Osteocalcin	OC	Serum	Do	Do
propeptide of type 1
collagen

PINP	Serum	Do	Do

Carboxyterminal propeptide
of type I collagen

PICP	Serum	Do	Do

N-telopeptide of type I	NTX	Serum & Urine	Resorption	Do
collagen crosslinks
C-telopeptide of type I	CTX	Do	Do	Do
collagen crosslinks
Hydroxyproline
Free and total pyridinolines

-	Urine	Do	Do
Pyd	Urine	Do	Do

Free and total deoxypyridinolines	Dpd	Serum &Urine 	Do	Do
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A practical approach for detecting metastatic bone disease

Clinical
suspicion

BMBT/ Tumor
markers/
Scintigraphy

Negative
but

Positive

X ray

Negative
but

CT/ MRI/
Biopsy

X ray

Positive

MBD

Negative

Positive

No MBD

MBD

Negative

No MBD

Negative

No MBD

Positive

MBD

Algorithm
	BMBT-Biochemical markers of bone turn over
	CT-Computed tomography
MRI-Magnetic resonance
MBD-Metastatic bone disease
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Treatment
1. Pharmacotherapy
2. External beam radiotherapy
3. Radiopharmaceuticals
4. Biphosphonates
5. Surgery
6. Chemotherapy
7. Non conventional measures.

1. Pharmacotherapy
The three step analgesic ladder proposed by WHO
is the standard of care. 76 To begin with an anti
inflammatory adjuvant analgesic (e.g. Paracetamol) and
addition of NSAIDs preferably COX 2 inhibitors (e.g.
Celecoxib) as and when necessary with cautious use in
renal impairment. Next in line is the weak opioids like
Tramadol, codein. Patients taking a basal opioid dose may
need breakthrough increments as well. If the pain is still
not under control, shift to strong opioids. Equianalgesic
doses for most of the drugs is known and hence titration
is easy. Management of immediate opioid related side
effects should be treated prophylactically and regular
monitoring of the patient for potential complications
related to over dosage of opioids has to be carried out.
Combination therapy with several opioids, although not
practiced widely, is gaining evidence.77,78 Misconception
of treatment providers about the usage of opioids and its
side effects, insufficient knowledge and training in pain
management, lack of proper assessment procedures are
the hurdles for treatment with strong opioids. Caregivers
and/or patient concerns regarding addiction liability, poor
communication with the treating professional, wanting
to be a good patient, misconception about the in evitable
nature of pain are other barriers.22 Fear of lack of further
palliative measures in the event of pain progressing further
also make the patient reluctant to use regular stronger
opioids. Break through pain is defined as a transitory flare
of pain superimposed on an otherwise stable pain pattern
in patients treated with opioids.79 It is often rapid in onset,
and intense in nature, and precipitated by movement.
Pain assessment is difficult in this kind of pain as the
patient tend to remain confined to bed, or assume static
postures to avoid pain. This incidental or breakthrough
pain, which is occurring in any kind of movements, deep
breathing or coughing, can be considered as a subtype of
mechanical allodynia and the overtly sensitive spinal cord
neurons are to be blamed. Once a basal analgesic dose
is attained, these hyper excitable spinal neurons can be
tamed with further increase in opioid dose,80 without a
compromise in cognitive function. This pre emptive higher
dose basal analgesia for breakthrough pain, however, not

widely practised. Another useful approach to counter
incidental pain is the use of transmucosal fentanyl after
titrating the dose individually.81,82,83,84 Switching route
of administration, Opioid rotation are other techniques.
Fentanyl, Oxycodone/Oxynorm, Hydromorphone,
Methadone, and Ketamine are the useful drugs for opioid
rotation. Conversion tables should be consulted before
attempting the rotation technique. New opioid should be
begun with 30% less dose to account for the incomplete
cross tolerance and 1/6 th to 1/10 th of the total daily dose
must be offered as breakthrough. For localised pain that
is refractory to systemic therapy, epidural or intrathecal
application of analgesics is a good option. Neuropathic
component of the pain has to be explored and adequate
anti convulsants/tricyclics must be prescribed despite lack
of adequate evidence for their routine use.85,86 Patients’
psycho social and spiritual issues has to be explored.
Cancer pain is loaded with meaning. It is “not a unique
consequence of impulses in specific, unidirectional
hardwired lines that originate in the periphery and
terminate in the central nervous system”. 87

2. External beam radiotherapy
Analgesia following external beam therapy is a well
documented entity since its inception to clinical
practice.88 1/3rd of the patients get durable, complete
response, whereas the overall response lies between
70-80%. Most often the patients do have multiple bone
metastases, hence the target volume for treatment is
determined by the area of maximum tenderness rather
than radiological extent of the disease, keeping in mind
that the aim of treatment is palliation. Prescribing the
dose either to the anterior spinal canal or mid vertebral
body gives a better homogenous dose across vertebra,
hence recommended.89 Deep seated lesions should be
treated with megavoltage beam where as superficial
lesions like ribs/laumbosacral region etc can be targeted
with orthovoltage x rays. Optimum dose for pain palliation
in an otherwise un complicated MBD is 8 Gy in single
fraction. Practice guideline report #13-2, radiotherapy
fractionation for the palliation of uncomplicated painful
bone metastases in 2003 and the recent Cochrane data
base review (2008) confirms this dose fractionation.
However, the retreatment rates and occurrence of
pathological fracture rates were reported to be higher in
this fractionation.90
Re treatment is feasible in the single fraction schedule,
and another dose of either 8 Gy in 1 fraction or 20 Gy
in 5 fractions can be safely delivered in the event of
relapse.91 Patients should be encouraged to wait for atleast
4-6 weeks for the optimum therapeutic benefit following
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radiotherapy. Response reaches a plateau during this
period, hence timing of retreatment if necessary has to
be made after 6 weeks. Side effects of radiation therapy
are mild and transient. It can be effectively managed
symptomatically. If the patient has pain in multiple
sites due to MBD as in Prostatic carcinoma, hemibody
irradiation can be given. The upper hemi body receives
6 Gy in the midplane and lower hemi body receives 8 Gy
over 2 days, which is a tolerable treatment with minimal,
self limiting side effects. One striking feature of such a
wide filed therapy is that the pain relief is within 24 hrs
for 25 % of patients92,93 2 months after radiotherapy is the
most appropriate time for response evaluation.94,95 Many
a time, the patient may not be able to lie on the simulator/
treatment table due to excruciating pain. In such
situations, a good analgesic cover is recommended ,which
can later be tailored down.80 Also, the phenomenon of
pain flare following RT also should be addressed with co
prescription of analgesics

3. Radiopharmaceuticals
In widespread MBD, bone targeted radionuclide therapy
has proven to be an effective treatment modality. This
unsealed source radiotherapy has been in use for past 6
decades, but still remain underutilised due to a variety or
reasons. Lack of information, inadequate infrastructure,
concern about toxicity, lack of policy support is some of
them.96 In general this treatment is well tolerated and
long term follow up does not reveal any added risk of
second malignant neoplasm or leukaemia when compared
to other modalities. Clinical practice guidelines97 report
#14-1 of evidence based Ontario programme dt 15th
June 2004 put forward the following recommendations:
Use of radiopharmaceuticals (strontium-89 and
samarium-153) may be considered as an option for the
palliation of multiple sites of bone pain from metastatic
prostate cancer as these patients represented the majority
(80%) of patients experiencing benefit in clinical trials
where histology was specified.
Use of radiopharmaceuticals (strontium-89 and
samarium-153) may also be considered for patients
with lung and breast cancers. The selection of patients
for radiopharmaceutical therapy should consider the
patient‘s marrow function, performance status, recent
use of other marrow suppression agents (chemotherapy
or radiotherapy), unsuitability for alternate palliative
interventions (wide field or local field radiotherapy,
hormone therapy, chemotherapy, bisphosphonates) and
anticipated life expectancy.

Ideally the decision for radiopharmaceutical use should
be based on a multidisciplinary (radiation oncology,
nuclear medicine, medical oncology, palliative care)
patient assessment. Patients with a partial response or
complete response following radiopharmaceutical therapy
may be considered for repeat administration for persistent
or recurrent bone pain if the following is ruled out: rapid
systemic disease progression, mechanical component to
bone pain, underlying other bone pathology, impending
or established fracture or spinal cord compression. The
recommended dose for strontium-89 is 148 mBq (4mCi)
by slow intravenous injection (1-2 minutes), accompanied
by intravenous or oral hydration (at least 500 mL). The
recommended dose for samarium-153 is 37 mBq/kg
(1 mCi/kg) by slow intravenous injection (1-2 minutes),
accompanied by intravenous or oral hydration (at least
500 mL). Contraindications for RP therapy are myelo
suppression, impaired renal functions, pregnancy, spinal
cord compression and impending fratures. If the lesion is
mostly lytic, response will be less predictable. Feasibility
and tolerability of RP therapy with other modalities are yet
to be explored.98 Pain relief following this therapy begins
1-4 weeks after start of treatment and may last for upto
18 monthsRetreatments are possible78 No survival benefit
has been reported in any of the studies.99

4. Biphosphonates
Biphosphonates are synthetic analogues of pyrophosphate
characterised by a P-C-P back bone. This renders them
resistant to hydrolysis. They inhibit normal and osteoclast
mediated bone resorption by several mechanisms.100 The
incidence and severity of SREs could be reduced by them.
Significant palliation of pain by improvement in bone
integrity is the advantage of this therapy. The current
recommendation is to start biphosphonate therapy at
the first diagnosis of MBD and to be continued until
there is evidence of disease progression (38 months) or
a considerable decline in patient’s performance status.
Studies on breast cancer, androgen independent prostatic
cancer, multiple myeloma gives compelling evidence for
the use of biphosphonates as first line therapy in MBD.
They provide meaningful supportive benefit to many
patients with MBD. No added survival benefit has been
observed so far. Adverse reactions include transient
flu like syndrome, arthralgia, myalgia. Hypocalcemia
is a recognised complication. Calcium supplements
(1 gm /day) and Vit D ( 400 U/day) should be prescribed
to reduce the risk of hypocalcemia. Renal toxicity and
rarely, osteonecrosis of mandible are other complications
associated with long term Biphosphonate therapy. Dose
reduction is recommended if there is a compromise in
renal function.100
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5. Surgery
The main indications for surgery in MBD are pathological
fracture, impending fractures of long bones and rarely,
solitary metastasis with expected long term survival.
Acute spinal cord injury from a compression fracture
is a relative indication. A fractured limb bone requires
stabilising osteosynthesis to restore mobility and reduction
of pain. For upper limb fracture, fixations with plate and
screws or intra medullary nailing and for femoral neck,
total hip replacement are the usual surgical procedures.
Post operatively radiotherapy will be given to promote re
mineralization and to stabilise the prosthesis. A survival
prognosis of at least 3 months, involvement of only one
or two spinal segments, good performance status are the
pre requisites for a spinal surgery in a case of malignant
spinal cord compression, and such patients account only
10% of all SCC. Hence radiotherapy is considered as the
important modality of treatment. However, in otherwise
fit patients, surgery followed by radiotherapy has proven
to be more effective.102 Surgical fusion of vertebrae
and support frames are meant for spinal stabilisation.
Minimally invasive procedures like vertebroplasty and
kyphoplasty inject cement like material directly into
the lesion. Some amount of mobility restoration, less
requirement for analgesics are the advantages of this
procedures.103,104

6. Chemotherapy
Chemotherapy has very limited role in management
of MBD. Exceptional cases like malignant lymphoma,
myeloma and some childhood tumours respond to
chemotherapy.

7. Non pharmacological approaches
There is no convincing proof about the efficacy of non
pharmacological interventions to manage pain105,106 but
many patients benefit from approaches that help them to
relax or distract from their pain. Relaxation techniques,
music therapy, acupuncture massage and hypnosis are
some of the non pharmacological measures to alleviate
pain.

Conclusions
Although metastatic bone disease is a debilitating
illness with profound impact on the ADL and QoL of
patients, the recent developments in the management
of this problem is very promising.Accuarate imaging
modalities, appropriate usage of bone turn over markers
assist in early detection of the condition. Advances in the

field of radiation oncology with ability to localise tumour
precisely and deliver radiation to the target without
causing much harm to the surrounding tissues and the
advent of new bone seeking radiopharmaceuticals are
extremely useful in dealing with MBD. Biphosphonates
are very useful in stabilising the bone from further
destruction, by halting the resorptive process. Ever
expanding surgical expertise with availability of evidences
from various studies thanks to the information technology
helps in selecting an appropriate care design for each
patient. Better understanding of the pain pathways and
effective pharmacological interventions can render the
patient a qualitative life. Molecular mechanisms of bone
metastasis are slowly unravelling and this will guide to
better therapeutic options in the future. Bio engineering
approaches for bone reconstruction are also in the offing.
Optimal utilisation of available resources for tackling the
issue depends on a multi disciplinary approach.
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