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Abstract
Bone is a common metastatic site in many cancers. Bone metastasis is a secondary bone cancer, whose etiologies are dominated by 
breast cancer (50% of cases), lung, prostate, thyroid, kidney and bladder cancers. The work is part of a retrospective, descriptive 
and analytical epidemiological study. This study takes into account 40 patients admitted for a period of 02 years, from January 
2017 to December 2019, in the medical oncology department at the Moulay Ismail Military Hospital in Meknes. Our study includes 
16 women and 24 men, with percentages of 40% and 60% respectively and a sex ratio of 1.5. The mean age of discovery of bone 
metastases was 60 years with extremes ranging from 28 to 84 years. Bone metastases were inaugural in 5 patients (12.5%). While 
in the others, they were discovered during the extension workup or during the follow-up of the primary tumor in 37.5% and 50% 
of the cases respectively. The most frequent primary tumor in our series was prostate cancer in 13 cases (32.5%), followed by 
breast cancer in 11 cases (27.5%) and lung cancer in 8 cases (20%).The treatment was based on systemic treatments of neoplastic 
pathology according to the location and histological type of the tumor, associated with biphosphonates. 3 patients (7.5%) received 
surgical treatment. Antalgic or consolidation radiotherapy was delivered in 15 patients (37.5%). Overall survival calculated by the 
Kaplan Meier method ranged from 1 to 47 months with an average of 13.5 months.

ISSN: 2996-2625

1. Introduction
Of all the possible metastatic sites, bone is the most common. 
Thus, the term bone metastases or metastatic bone cancer refers 
to a cancer that originated in another part of the body and has 
spread to the bones. The aetiologies are dominated by so-called 
"osteophilic" solid tumours, such as breast, prostate, lung, kidney 
and bladder cancers. The doctor may discover bone metastases 
through follow-up and monitoring of a known neoplasia, or in the 
opposite case, these metastases may be indicative of neoplasia. 
Clinically, this type of metastasis is known mainly for its bone 
pain, pathological fractures or neurological complications. They 
are very often osteolytic (due to significant bone destruction), 
sometimes osteocondensing (due to excess bone formation) 
or mixed. Nowadays, the number of unidentified primary 
neoplasia is low. This is due to the progress made in recent 
years in the field of imaging, biology with tumour markers, the 
conditions for percutaneously directed bone biopsies, and the 
use of anatomopathological and immunolabelling techniques. 
Managing the pain of a bone fracture or pathological fracture 
requires a multidisciplinary assessment. This assessment initially 
involves the patient and his family, and subsequently includes the 
radiologist, pathologist, surgeon, oncologist and psychologist. 
The ultimate aim of this approach is to improve the patient's 
quality of life and prolong survival. Although considerable 
progress has been made in oncology, bone invasion affects 30 to 

60% of cancer patients, with a fairly poor prognosis. This work 
is part of a retrospective and descriptive epidemiological study 
which includes 40 patients with bone metastases, over a period 
of 02 years, from January 2017 to December 2019, within the 
medical oncology department at the Moulay Ismail Military 
Hospital in Meknes.

2. Patients and Methods
2.1. Framework and Interest of the Study
The work is part of a retrospective, descriptive and analytical 
epidemiological study. This study takes into account all patients 
followed for cancer and presenting bone metastases, over a 
period of 02 years, from January 2017 to December 2019, 
within the medical oncology department at the Moulay Ismail 
Military Hospital in Meknes. The main objective of this study 
is to describe the epidemiological profile of patients with bone 
metastases. This work will also make it possible to specify 
the aetiological profile, to study the clinical characteristics 
and to appreciate the degree of conformity of the diagnostic, 
therapeutic protocols and the follow-up established within the 
Military Hospital moulay Ismail of Meknès, with the behaviours 
adopted in real daily practice.

2.2. Inclusion Criteria
We included in this study all patients treated in the medical 
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oncology department of the moulay Ismail hospital in Meknes 
who were diagnosed as having a bone metastasis of solid cancer 
on the basis of clinical, radiological and histological criteria.

2.3. Exclusion Criteria
Patients with: An unusable file or one containing incomplete 
data.
A non-metastatic bone tumour.

2.4. Collection of Data
The information on which the study will be based was essentially 
collected from the patients' clinical files in the archives of the 
oncology department of the Moulay Ismail Military Hospital in 
Meknes. An information sheet was drawn up in order to collect 
all the necessary and usable data to meet the objectives of our 
study.

2.5. Input and Analysis of Data
The data was entered and analysed using Microsoft Office 2016.
In order to analyse the results in greater depth and to gaina better 
understanding of them, we carried out a descriptive analysis 

based on percentage calculations for the qualitative variables 
and measures of central tendency (mean, median) for the 
quantitative variables.

2.6. Ethical Considerations
The study complied with the ethical recommendations of the 
Declaration of Helsinki. The data were collected anonymously. 
Finally, we carried out a bibliographic search and compared our 
results with those already published in the literature.

3. Results
3.1. The Epidemiological Profile
3.1.1. Total Number of Patients
During the period covered by our study, from January 2017 to 
December 2019, we enrolled 40 patients with bone metastases in 
the oncology department of the moulay Ismail military hospital 
in Meknes.

3.2. Incidence of Cases by Year
This study included a sample of 40 patients being followed for 
bone metastases.

2.4. Collection of Data 

The information on which the study will be based was essentially collected from the patients' clinical files in 

the archives of the oncology department of the Moulay Ismail Military Hospital in Meknes. An information 

sheet was drawn up in order to collect all the necessary and usable data to meet the objectives of our study. 

 

2.5. Input and Analysis of Data 

The data was entered and analysed using Microsoft Office 2016. 

In order to analyse the results in greater depth and to gaina better understanding of them, we carried out a 

descriptive analysis based on percentage calculations for the qualitative variables and measures of central 

tendency (mean, median) for the quantitative variables. 

 

2.6. Ethical Considerations 

The study complied with the ethical recommendations of the Declaration of Helsinki. The data were collected 

anonymously. Finally, we carried out a bibliographic search and compared our results with those already 

published in the literature. 

 

3. Results 

3.1. The Epidemiological Profile 

3.1.1. Total Number of Patients 

During the period covered by our study, from January 2017 to December 2019, we enrolled 40 patients with 

bone metastases in the oncology department of the moulay Ismail military hospital in Meknes. 

 

3.2. Incidence of Cases by Year 

This study included a sample of 40 patients being followed for bone metastases. 

 

 
Figure 1: Incidence of Cases by Year

3.3. Gender
Our study included 16 women and 24 men, with respective percentages of 40% and 60% and a sex ratio (M/F) of 1.5.
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4. The Clinical Study 
4.1. Personal and Family Pathological History
Analysis of the history of the patients in our series revealed the 
following results:

4.2. Personal History
• Medical :
In our series, we found the following medical histories:
High blood pressure in 28 patients (70%)
Diabetes in 21 patients (52.5%)
• Toxic :
In our series, we found the following toxic antecedents:
Smoking intoxication in 23 patients (57.5%)

Alcohol consumption affected 9 patients (22.5%)
• Surgical :
In our series, 23 patients had a surgical history (57.5%), 
including :
10 patients underwent prostatectomy (25%),
7 patients underwent mastectomy (17.5%),
3 patients underwent thyroidectomy (7.5%),
1 patient underwent nephrectomy (2.5%),
1 patient benefited from RTUV (2.5%),
1 patient underwent Nissen fundoplication (2.5%).
Family history
In our series, 18 patients had a family history of cancer, i.e. 
(45%).
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5. Reason for Hospitalization
In our study, bone metastases were inaugural in 5 patients (12.5%). In the other patients, bone metastases were discovered during 
extension work-up or follow-up of the primary tumor (respectively (37.5%) and (50%).

Figure 5: Breakdown of Patients by Reason for Hospitalization

6. General Condition
6.1.WHO Classification 
The overall assessment of patients' general condition was carried 
out by the "WHO Performans Status", with the following results: 

half of our patients had a WHO score of 2 (20 cases, i.e. 50%), 16 
patients had a WHO score of 3, i.e. 40% of cases, and 2 patients 
had a WHO score of 4, i.e. 5%. While 2 patients had a WHO of 
0 and 1 respectively, i.e. 2.5% each.
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7. Primary Tumors
In our series, prostate cancer is the most frequent primary 
tumour with (32.5%) in 13 cases, followed by breast cancer 
which represents (27.5%) of the total in 11 cases, lung cancer 

(20%) in 8 cases, then thyroid with a percentage of (7.5%) as 
well as UCNT of the cavum. Kidney and bladder UCNT, on the 
other hand, appeared in only 1 patient.

8. Bone Metastases
8.1. Circumstances of Discovery
The circumstances of discovery which have two bone metastases 
are clinical and paraclinical. In the patients in our study, the 
discovery was in the majority of cases due to clinical signs: 
mainly deterioration in general condition in 27 patients (67.5%) 
and bone pain in 21 patients (52.5%).

Each patient often presented several synchronous clinical 
signs. From a paraclinical point of view, bone metastases were 
discovered in 14 patients (35%), mainly during the work-up for 
extension of the primary tumor.
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8.2. Discovery Time
The time between the diagnosis of the primary tumour and 
the discovery of bone metastases varied. It was specified in 40 
cases, ranging from 0 to 60 months, with an average delay of 
9.4 months.

8.3.Type of Metastasis
Bone metastases were late in some cases and synchronous with 
the primary tumour in others, with a percentage of (55% of the 
population) in 22 cases compared with a percentage of (35% of 
the population) in 14 cases. In 4 cases of the population studied, 
the metastases revealed the primary tumour.
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8.4. Number of Bone Metastases 

Bone metastases in our series were in the majority of cases multiple (34 cases or 85% of the population). 

They were single in 6 cases (15% of the population). 
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8.4. Number of Bone Metastases
Bone metastases in our series were in the majority of cases multiple (34 cases or 85% of the population). They were single in 6 cases 
(15% of the population).
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8.5. Presence of Visceral Metastases
In our patients, metastatic extension associating visceral 
metastases was present in 28 cases (70%).

9. Paraclinical Studies
9.1. Biology
9.1.1. Non-Specific Balance Sheet
• Blood count 
Performed on all patients (100%), it showed abnormalities in 
only 11 patients (27.5% of the population).
•  Sedimentation rate(VS) 
The sedimentation rate was carried out in our entire study 
population. No abnormalities of SV were detected in our series.

9.2. Biochemical Markers of Bone Remodeling
• Bone formation markers(PAL) 
All patients had a serum alkaline phosphatase assay, i.e. 100% 
of the population studied. Elevation of this marker was noted in 
2 patients, corresponding to 5% of the population.
• Markers of bone resorption (Calcemia) 
All patients in our study series benefited from serum calcium 
measurement. Hypercalcaemia was noted in 12 patients, i.e. 
30% of our study population.

10. Radiology/Imaging
10.1. Radiology Examinations
• Standard X-rays 
A standard frontal X-ray of the pelvis and spine was ordered in a 
single patient with lung cancer, and revealed multiple osteolytic 
lesions in the pelvis and vertebrae. In order to better analyse 
these lesions, this patient also underwent a CT scan, which 
confirmed the diagnosis.
• Computed tomography 
CT scans revealed the presence of bone metastases in 24 patients 
in our series, i.e. 60% of the population.
• Magnetic resonance imaging 

MRI was performed in 11 patients in our series, i.e. 27.5% of 
the population.

10.2. Nuclear Medicine Examinations
• Bone scan 
Because of its high level of validation, bone scintigraphy was 
performed in 31 patients in our series, a percentage of 77.5%.
• Positron emission tomography 
Positron emission tomography (PET scan) was performed in 
only 3 patients in our series, representing 7.5% of the total.
It revealed hyperfixation foci on the skeleton in the first patient, 
and hyperfixation foci on the vertebra in the second. Bone foci 
were scattered over the skeleton, vertebral bodies and sternum 
in the last patient.

10.3. Location of Bone Metastases
Imaging data showed that 26 patients, or 65% of the population, 
had bone metastases preferentially located in the spine, followed 
by the pelvis and ribs with percentages of 40% and 37.5% 
respectively.

11. Treatment
11.1. Bone Resorption Inhibitors
30 patients were treated with bone resorption inhibitors based on 
biphosphonates, i.e. 75% of the population.
zoledronic acid.

11.2. Systemic Treatments
In our series, 21 patients were treated with chemotherapy alone 
(52.5%), 12 with hormonal therapy (30%) and 1 with targeted 
therapy (2.5%). Hormone therapy alone was the treatment of 
choice in 6 patients (15% of the population).
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12.1.  Overall Survival
Overall survival calculated by the Kaplan Meier method ranged from 1 to 47 months, with a mean of 13.5 months.

13. Discussion
13.1. Physiopathology
Tumor cells can invade bone cells [1].   
• Blood: this is the most common route of spread,
• By lymphatic route,
• By contiguity: much more rarely.
From a pathophysiological point of view, there are several stages 
involved in the formation of bone metastases: establishment 
of a pre-metastatic niche, chemotaxis of tumor cells and then 
invasion of host tissue cells [2].
 
These stages, which are common to all metastatic dissemination, 
involve various molecules (chemokines, cytokines, proteases, 
integrins) that enable cells to be implanted in bone tissue by 
stimulating cell migration to a given site. When tumour cells 
reach the bone site, they produce serine proteases (urokinase, 
plasmin, hepsin) and metalloproteinases that degrade the 
extracellular matrix, invading the bone marrow. This is a stage 
specific to bone tissue, known as homing of tumour cells into 

bone metastasis niches or osteomimicry [3].

After a variable period of dormancy, these tumour cells can 
proliferate and form tumours that disrupt bone remodelling 
by interfering with the normal functions of osteoclasts and 
osteoblasts [4]. In osteolytic metastases, tumour cells do not 
break down bone directly. Instead, they secrete various factors 
that stimulate the activity of osteoclasts and inhibit that of 
osteoblasts, leading to the development of osteolysis. The main 
factor is a parathyroid hormone-like protein called PTH-rP, which 
is considered to be the main player in malignant osteolysis [5]. 
Conversely, in osteocondensing metastases, osteoclastic activity 
is inhibited and osteoblastic activity is stimulated. In breast and 
prostate cancer, the main player in the formation of this type 
of metastasis is endothelin-1, which is a powerful mitogenic 
factor for osteoblasts. At the site of bone metastasis, there is a 
vicious circle in which bone resorption/formation and tumour 
proliferation mutually support each other [1,2]
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13.2. Anatomical Pathology
Although the diagnosis of bone metastases is based on a 
combination of clinical, biological and radiological factors, it is 
the anatomopathological study of a bone biopsy specimen that 
confirms the diagnosis [6]. In the case of a single metastasis, 
histology can be used to distinguish the metastasis from a 
sarcoma or haematological disease, thus allowing therapeutic 
management to be initiated [7]. Diagnostic biopsy is most often 
performed by trocar biopsy, more rarely by surgery. When the 
context (clinical, radiological) is strongly suggestive of the 
diagnosis of bone metastases, histological confirmation may be 
carried out intraoperatively during the therapeutic procedure [8].
Biopsy can be used:
• Histological diagnosis of the tumour,
• Referral to primary cancer in certain cases,
• The possible identification of therapeutic targets: such as the 

search for overexpression of hormone receptors and HER2 by 
immunohistochemistry in the case of adenocarcinoma of breast 
origin.
Macroscopic aspects:
Consistency: may be firm, soft, fibrous or encephaloid. Colour: 
varies according to the tumour of origin:
• Whitish, greyish or haemorrhagic: pointing to kidney or thyroid 
cancer.
• Blackish: pointing to melanoma.
• Yellowish: metastasis of hypernephroma.
Form: depends on whether the metastasis is osteolytic or 
osteocondensing.
• Osteolytic form: this is the most frequent form, the tumour 
is represented by rounded or polycyclic islands occupying the 
medullary bone and which may extend as far as the cortical bone.
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Figure 11: Osteolytic Metastasis of Breast Cancer (solochrome staining). Islands of tumor cells and 

Multinucleated Osteoclasts Resorbing the Bone Trabecular Meshwork[10]. 
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• Osteocondensing form: this is a much rarer form, most often of prostatic origin. The metastasis is represented by a remodelling of 
the bone structure with medullary densification and cortical thickening.
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Figure 12: Prostate Cancer Metastasis (Goldner stain). Osteoblasts recruited by cells within a Stroma Synthesizing excess tissue 
[10]

• Mixed form: frequently found in breast cancer, characterised by the coexistence of both osteolytic and osteoblastic processes.

Figure 13: Breast Cancer Metastasis (Goldner stain). Invasion of the bone Metastasis by Neoplastic cells. Numerous Osteoclasts 
Resorb the bone Trabeculae Initially thickened by a Paraneoplastic Construction Phenomenon [10].

14. Microscopic Aspects 
The diagnosis is obvious when neoplastic epithelial tissue is 
present. The tumour tissue is usually identical in architecture 
to the primary tumour. It is rare for the metastasis to be less 
differentiated, and exceptional for it to be more differentiated. 
The bone structure is generally altered. It may be rarefied by 
excessive osteoclastic resorption (osteolysis), or be the site of 
abundant new formation of bone trabeculae (osteoformation)
[11]. Bone metastases may be normal or show non-specific 
changes (hyperplasia, hypereosinophilia, increase in granular 
elements) or be the site of myelofibrosis [5,9,12].

14.1. Bone Metastases
14.1.1. Circumstances of Discovery
Bone metastases can be diagnosed in three circumstances:
• Follow-up and monitoring of known neoplasia: this is the most 
frequent presentation, particularly for breast cancer.
• Assessment of extension of the primary tumour.
• Inaugural bone metastases: the most frequent primary tumours 

identified at the origin of these inaugural metastases are the 
prostate, lung and kidney. Breast metastases are rarely inaugural.

14.2. Clinical Manifestations
The clinical manifestations of bone metastases include :

14.2.1. Bone Pain
Pain is the main revealing symptom. It may be of the bone or 
the roots. Pain is described as violent, permanent, of variable 
location, evolving in attacks and resistant to the usual analgesics. 
They are mainly nocturnal and osteocopic, with an inflammatory 
rhythm and increasing intensity [13]. According to the study by 
M.Vandecandelaere, pain was present in 80% of patients in our 
study, and in 52.5% of patients [14].

14.2.2. Pathological Fractures
It is a frequent sign, and may be a progressive event in the 
course of a known bone metastasis, or the revealing fact of the 
metastasis. They may be spontaneous or secondary to harmless 
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trauma. One or more fractures occur in 5 to 15% of patients 
with bone metastases [15]. Osteolytic lesions are more prone to 
pathological fractures than osteocondensing lesions. According 
to the study by M.Vandecandelaere, fractures were present in 
11% of patients. However, in our study, they were present in 
only 2.5% of the study population [14].

14.2.3. Functional Impotence
Partial or total loss of function of a limb or limb segment in the 
event of intense pain or fracture.

14.2.4. Bone Swelling
It is much rarer, with Conroy identifying it in only 3.3% of cases.
It affects superficial bones such as the skull, scapula, clavicle, 
ribs and especially the sternum.

14.2.5. General Signs
Changes in general condition often accompany bone metastases, 
manifested by weight loss and asthenia. Occasionally, bone 
metastases may be revealed by digestive disorders (nausea, 
vomiting, diarrhoea), neuropsychological disorders (torpor), 
cardiac disorders, polyuria and dehydration, caused by neoplastic 
hypercalcaemia [16].

14.2.6. Neurological Signs
Neurological involvement is common, revealing bone metastasis 
in more than 10% of cases. Depending on the level and type 
of tumour development, this may be a spinal cord compression 
syndrome, a cauda equina syndrome or a radicular compression 
syndrome. These syndromes may be evolutionary events in 
the course of a known metastasis, or the revealing fact of the 
metastasis [17]. According to neurological abnormalities were 
present in 37% of patients. In our study, neurological abnormalities 
were revelatory in 5 cases, i.e. 12.5% of the population.

14.3. Paraclinical Manifestations
From a paraclinical point of view, there are several bone 
metastases, the main ones being:

14.4. Biological Abnormalities
• Blood Count
A blood count is essential for diagnosing cytopenias induced by 
diffuse bone marrow invasion: thrombocytopenia is the most 
common (risk of haemorrhage), followed by anaemia (asthenia, 
dyspnoea, risk of ischaemic stroke) and leucopenia (risk of 
infection). Occasionally, in the absence of any other cause, the 
discovery of cytopenias on a biological work-up may lead to 
the diagnosis of bone metastases by carrying out an additional 
aetiological work-up (imaging, osteomedullary biopsy) [18]. In 
our study, haemograms were performed in all patients (100%), 
and showed abnormalities in only 11 patients (27.5% of the 
population).

• Calcaemia
Serum calcium is an indicator of osteoclastic activity. Studies 
have shown its value in identifying bone metastases in cancer 
patients and its correlation with the extent of bone damage [19, 
20].

The disturbance in phosphocalcic metabolism varies according 
to whether the metastasis is lytic (hypercalcaemia with normal 
phosphaemia) or condensing (sometimes hypocalcaemia). 
All patients in our series had serum calcium levels measured. 
Hypercalcaemia was noted in 12 patients, i.e. 30% of our study 
population.

• Bone formation markers (PAL)
An elevated serum LAP level is suggestive of the presence 
of bone metastases, particularly in prostate cancer, and less 
so in breast and lung cancer [21,22]. However, the sensitivity 
of this assay is low because the existence of bone metastases 
is not always accompanied by an increase in LAP [23,24]. 
The specificity of this assay is also poor because LAPs 
increase in other pathologies such as certain liver diseases 
(hepatobiliary pathologies, liver metastases, etc.) or when 
certain chemotherapies are administered. Serum total alkaline 
phosphatase was measured in all patients (100% of the total). 
Elevation of this marker was measured in 2 patients (5% of the 
population).

• Tumor Markers
Although they sometimes provide information for the diagnosis 
of cancer.

The main advantage of tumour markers is their ability to reflect 
changes in overall tumour mass over time in the same patient 
[11]. They are therefore not specific to metastatic bone disease. 
Of all the tumour markers described and validated as such, 
serum measurement of CA15-3 in breast cancer and PSA in 
prostate cancer appear to be the most interesting in the context 
of bone metastases [25]. Because of their lack of specificity 
for BONE METASTASES, tumour markers have shown very 
little value in improving the diagnosis of bone metastases or 
their complications, and are therefore not recommended in this 
indication [26].

14.5. Discovery Time
The time between diagnosis of the primary tumour and discovery 
of bone metastases varies. According to a study by Marie 
Vandecandelaere, the time to discovery of bone metastases 
varies from 0 to 55 months, with an average of 36 months, i.e. 
3 years after diagnosis of the primary tumour. In our series, this 
delay was specified in 40 cases for which it varied from 0 to 60 
months with an average delay of 9.4 months.
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Table 5: Time to Discovery of bone Metastases by Series.
15. Type of Metastasis 
Bone metastases can be 
• Metachronous or synchronous with a known tumour,
• Revealing, requiring investigation of the primary tumour. The 
most frequent type varies from one series to another.
In our study, bone metastases were metachronous in 22 cases 
(55% of the population). They were synchronous with the 
primary tumour in 14 cases (35% of the population). In 4 cases, 
the metastases revealed the primary tumour.

15.1. Imaging
15.1.1. Standard Radiography
Because of its low sensitivity, radiography is not a good 
screening method because 30-50% of the bone framework 
must be destroyed for radiological signs to appear, so a normal 
radiograph does not rule out bone metastasis. X-rays are therefore 
useful in the case of an imminent pathological fracture [27,28]. 

X-rays are recommended for patients presenting with pain on 
palpation, weight-bearing or mobilisation [29]. Because of their 
very low cost, low radiation exposure and easy access, standard 
X-rays are still frequently used to detect or characterise bone 
metastases.
Schematically, three types of radiological lesions can be
described: osteolytic, osteocondensing and mixed [30].

• Osteolytic type
 It is the most frequent and the most responsible for pathological 
fractures.
Osteolysis of cortical bone is slow, but is detected earlier 
because of the very large difference in density between healthy 
and pathological bone.
Osteolysis of cancellous bone is more rapid, but it takes a loss of 
50% of bone mass for the lesion to become detectable.
Lodwick and others have described three types of tumour 
osteolysis: Type I: round or oval geographic osteolysis with 
clear contours.
• Ia: limited by a border of marginal condensation.
• Ib: without marginal condensation, mainly seen on the skull 
and long bones.
• Ic: osteolysis with blurred boundaries and a narrow transitional 
zone.

Type II: moth-eaten or worm-eaten osteolysis, formed by the 
juxtaposition of numerous small lacunae and micro geodes, 
giving a very irregular area with blurred contours.
Type III: permeative osteolysis, with multiple fissures giving the 
cortex a laminated appearance.

• Osteocondensing type :
This osteoblastic, "candle-spotted" type is uncommon and 
less responsible for pathological fractures, and is especially 
suggestive of prostate cancers.
Characterised by areas of bone condensation, with blurred, 
homogeneous or discretely heterogeneous contours, with 
disappearance of the normal structure of the bone [31].

• The mixed type :
It is fairly frequent, but rare from the outset, and is characterised 
by the juxtaposition of osteolytic foci and osteocondensing foci, 
giving a mottled and inhomogeneous appearance. The transition 
from the lytic type to the condensing type reflects reparative 
osteogenesis and is therefore a sign of treatment efficacy [32].

15.2. Bone Scintigraphy
Bone scintigraphy is the most widely used method for detecting 
bone metastases, as it enables the entire skeleton to be visualised 
within an acceptable timeframe and at reasonable cost. 99mTc-
methylene diphosphonate or 99mTc MDP (technetium-99m 
biphosphonates) is the most commonly used tracer [33]. It is 
a sensitive technique, positive before the bone framework is 
destroyed, often abnormal several months before the radiological 
translation of a lesion, making it possible to detect metastases 
without clinical or radiographic translation [34]. It is reliable for 
detecting osteoblastic metastases, which most often appear as 
multiple, asymmetric foci of hyperfixation, mainly located in the 
axial skeleton [35]. The method is less sensitive for detecting 
tumours with little or no osteoblastic reaction or aggressive 
lesions with rapid bone destruction [35]. Lytic lesions may 
appear as hypofixations or may be invisible, resulting in false 
negatives [29,36].
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16. Magnetic Resonance Imaging
MRI is more sensitive than standard X-rays and CT scans, 
allowing intraosseous and soft tissue extension to be explored, 
and haematopoietic or adipose bone marrow to be visualised. 
However, it lacks specificity, and many lesions may show 
changes in signal, masquerading as bone metastases [38]. MRI 
is useful in cases of suspected bone metastases with normal 
scintigraphy, or in cases of discrepancy between a normal X-ray 
with increased tumour markers and a positive scintigraphy [39]. 
It is also used as a reference for post-radiotherapy follow-up to 

better assess the effectiveness of treatment, and for demonstrating 
compression of bone or spinal metastases in patients presenting 
neurological symptoms [40].
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Figure 16: Lumbar MRI. Condensing metastases of prostate cancer affecting L2 (fractured), the anterior half of the body of L3, the 
superior-anterior angle of L4 and the inferior plateau of L5 (condensing nodule) [10].

17. Positron Emission Tomography-Scanner
Two radiopharmaceuticals can be used, 18F-fluoro-deoxy-
glucose (18FDG) or less often 18F-sodium fluoride, injected 
intravenously. FDG is a glucose analogue that is taken up by 
tumour cells, phosphorylates and then traps inside these cells. 
These cells have a high level of metabolic activity, consuming 
a lot of glucose, and are eager for FDG [17]. FDG-PET is a 
mainstay of staging in many malignant tumours. Although 18F 
FDG-PET can detect lytic, blastic and mixed lesions. PET-

scanner allows objective assessment of the response to treatment 
by comparing the value of hyper metabolism on the different 
examinations.

A decrease in metabolic activity on PET and increased attenuation 
on CT due to an osteoblastic reaction indicate a positive response 
to treatment. An increase in metabolic activity and an increase in 
osteolysis correspond to cancer progression [42].
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A. Axial section CT scan: right anterolateral corporal 
condensation. B: hypermetabolic lesion in the condensation 
zone [43]. In the series by Sun et al of 273 patients with bone 
metastases, the results showed that the preferred site was the 
spine, with a percentage of patients with bone metastases in 
the pelvis (22%), followed by the ribs (20%). In the study by 

Villemain et al of 100 patients, the most frequent sites were the 
spine (29%), pelvis (25%) and ribs (18%) [20,44]. This is in line 
with the results of our study. On the other hand, all authors agree 
on the preferential location of the spine, before the pelvis and 
ribs.
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17.1. Histology
In most cases, the existence of a previously diagnosed cancer 
does not require histological proof of the metastatic nature of 
the bone lesions [45].  Histological analysis of bone metastases 
is essential in 2 circumstances: Absence of primary tumour: 
isolated, revealing bone metastases, If there is a long interval 
between the diagnosis of a localised tumour and the occurrence 
of bone metastases, raising the problem of a possible second 
metachronous cancer [14].
 
The key to diagnosis in these cases is biopsy. Most often of pelvic 
or spinal location, bone metastases are easily accessible. The 
biopsy may be performed ≪ open surgery ≫ or percutaneously 
under radiological control in the majority of cases. It is 
performed under scopic or CT control using true-cut needles or 
trocars. Samples must be taken from the border zone between 
the tumour and the bone, in order to avoid the necrotic areas 
usually located in the centre of the lesion. The yield is excellent 
and tumour material can be obtained in over 90% of cases [46]. 
In accordance with the study by Destombe et al. In 107 of the 
152 patients, one or more bone biopsies were taken to identify 
the primary cancer. The anatomopathological results of the bone 
biopsies were in favour of adenocarcinoma in more than 50% of 
cases (54.2%).

17.2. Treatment
The treatment of bone metastases is mainly palliative, and 
forms part of a multidisciplinary management strategy, given 
the numerous therapeutic possibilities involving the radiologist, 
anatomopathologist, surgeon, oncologist, psychologist and 
above all the cooperation of the patient and family [47].
The management of bone metastases must take into account the 
patient's overall survival time and must meet several objectives:
• Pain control
• Maintaining independence and physical activity
• Combating osteolysis
• Preventing and treating bone complications.
Various treatments are available to deal with it: surgery, 

radiotherapy, anti-tumour drugs, biphosphonates and denosumab, 
cementoplasty and destruction by radiofrequency [15].

17.3. Bone Resorption Inhibitors
• Biphosphonates
Biphosphonates are part of the therapeutic arsenal for the 
management of bone metastases [48]. Biphosphonates are 
antiosteoclastic agents are stable analogues of inorganic 
pyrophosphate which reduce bone resorption by inhibiting 
osteoclast activity [15].

Indications for biphosphonates in metastatic bone disease [49]. 
Treatment of malignant hypercalcaemia. Palliative treatment 
of malignant osteolysis, with or without hypercalcaemia, in 
addition to specific treatment of the primary tumour. Analgesic 
action in polymetastatic patients with diffuse pain. 75% of the 
population were treated with biphosphonates, i.e. a number of 30 
patients in our study. This is consistent with the results of Sekine 
et al, a study of 773 patients with bone metastases secondary to 
solid tumours [50]. 507 patients received zoledronic acid, i.e. 
66% of the study population.
 
• Denosumab 
Denosumab is a human monoclonal antibody directed against 
a cytokine called RANK-ligand (RANKL) [51]. RANKL binds 
to its receptor on the surface of osteoclasts and stimulates their 
formation, activity and survival. By mimicking the action of 
osteoprotegerin, denosumab blocks the RANK ligand and its 
binding to the RANK transmembrane protein located on the 
osteoclast [52]. By inhibiting this primordial signalling pathway 
in cancer osteolysis, denosumab hinders the vicious circle of 
bone resorption [15,53].

17.4. Systemic Treatments
17.4.1. Chemotherapy
Carcinological treatment with chemotherapy is the standard 
treatment for bone metastases [54]. This therapeutic method is 
useful for primary cancer, but is not very effective for bone lysis 
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[55]. Chemotherapy for bone metastases is most often used in 
combination with hormone therapy or after hormone therapy has 
been discontinued [56,57].

17.4.2. Hormone Therapy
This is a major palliative treatment, aimed at metastases from 
hormone-dependent cancers, in particular breast and prostate 
cancers. It aims to prevent the occurrence of bone metastases 
in the first instance, to limit their dissemination in the second 
instance and to avoid their complications in the last instance 
[58].

It is administered by :
Or in the form of corticosteroid therapy: in moderate doses so 
as not to aggravate bone fragility, improves general condition 
and acts on pain. Or in the form of hormone therapy: mainly 
represented by antioestrogens, aromatase inhibitors in breast 
cancer, anti-androgens, GnRH analogues and oestrogens in 
prostate cancer.

17.4.3. Analgesic Treatment
Pain is the first symptom of bone metastases. Analgesics should 
be prescribed as soon as the first painful symptoms appear, and 
should follow the classic steps defined by the WHO [59]. Co-
algesics such as corticosteroids, neuroleptics, antidepressants 
and muscle relaxants can also be of great help [60]. Analgesic 
treatment is always indicated for bone metastases, most often as 
a complement to other treatments [61].

17.4.4. Surgical treatment
This is palliative surgery, which is not intended to treat the 
cancer, but simply to restore function [62]. Surgical treatment 
should be indicated at an early stage in patients who are in good 
general condition and able to withstand what may be major 
surgery [63]. The quality of the assessment of extension is 
essential, particularly CT for extension into the bone and soft 
tissues, MRI for vascular relationships, and scintigraphy for 
other bone locations [64].

17.4.5. Aims and Principles
Duparc[43] is credited with defining the principles and aims of 
surgery for bone metastases. The main aim of surgical treatment 
is to [65-67].
• Complete elimination of pain by ensuring strict mobilisation 
of the fracture site.
• Maintain or re-establish bone continuity using osteosynthesis 
or the addition of a prosthesis.
• Ensuring the best possible function for the limbs by allowing 
them to mobilise and regain support.
• The result must be achieved immediately, without having to 
wait for the often uncertain consolidation of the bone.
• Facilitate the continuation of anti-cancer treatment by 
eliminating the harmful effects of fractures.
• Ensuring patients' psychological well-being.
• Last but not least, the mechanical survival of the osteosynthesis 
or prosthesis must not be less than the survival of the patient.

18. Radiotherapy
Radiotherapy is one of the major methods available for treating 

bone metastases, alongside drug treatment and surgery. Bone 
metastases are often radiosensitive, and radiotherapy is now 
an essential adjunct to treatment. Radiotherapy is indicated to: 
Relieve metastatic pain. Improving the patient's quality of life. 
Stop tumour progression in irradiated bone. Limiting the risk of 
fractures.

18.1. Resources and Techniques
Radiotherapy treatment uses either high-energy external 
radiotherapy or internal metabolic radiotherapy [68].

18.2. External Radiotherapy
External radiotherapy is widely used for both analgesic and 
consolidative purposes [20]. Several retrospective studies have 
highlighted its effectiveness in the treatment of pathological 
fractures and, above all, in their prevention. It allows 
recalcification and better consolidation of the fracture site [69]. 
Dose and fractionation have been the subject of numerous trials 
[70,71]. However, several studies have been carried out to 
determine the optimal radiotherapy regimen for bone metastases, 
delivering fractionated irradiation of 30 Gy in ten sessions as the 
standard treatment in symptomatic forms [72-74]. The average 
time taken to achieve maximum analgesic efficacy from the end 
of radiotherapy is 3-4 weeks. There is often a resurgence of pain 
during the first sessions, which can be prevented or relieved by 
corticosteroids. The side effects of radiotherapy depend on the 
site treated. These side effects (oesophagitis, nausea, vomiting, 
diarrhoea) may occur during radiotherapy and continue for 2 
to 3 weeks after the end of treatment. One particular modality 
is hemicorporeal radiotherapy, which, in hyperalgesic and 
extensive forms, consists of irradiating the entire upper or lower 
hemisphere, where most of the metastases are found [75].

18.3. Metabolic Radiotherapy
Metabolic radiotherapy consists of cytotoxic intravenous 
injections of a radionucleotide (samarium-153 or strontium-89) 
which binds to hydroxyapatite, follows the calcium pathway 
in the body and binds to bone sites with increased metabolic 
activity, thus delivering beta irradiation with analgesic action 
on several bone sites at once. An analgesic effect is obtained in 
65% to 70% of cases [51,76-79]. Unfortunately, the cost of the 
treatment remains high, which is a factor limiting its widespread 
use [80,81].

18.4. Indications
External radiotherapy is indicated mainly in the case of single 
or few osteolytic bone metastases located in a well-limited 
anatomical region [82]. Metabolic radiotherapy is indicated in 
the case of osteo-condensing metastases and as a complement to 
external radiotherapy in multi-metastatic patients [83].

18.5. Overall Survival
In the trial by Decroisette et al [15]. The mean survival of 
patients was 6.6 months, ranging from 1 to 32 months. In our 
series, mean survival was 13.5 months, ranging from 1 to 47 
months. This significant difference in mean survival is explained 
by the high incidence of bronchial cancers in the Decroisette 
series.
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19. Conclusion
Bone metastases are a frequent reason for hospitalisation in 
oncology settings. Due to the high incidence of bone metastases, 
the management of bone metastases is increasingly becoming a 
clinical concern. Therapeutic options can very often be combined 
to improve patients' quality of life [84]. Multidisciplinary 
discussion is the cornerstone of an optimal therapeutic decision 
[85]. The morbidity and mortality associated with the treatment 
of bone metastases, and the economic burden of treatment, mean 
that prevention is justified. New compounds, such as denosumab, 
are being added to this approach. At the same time, a better 
understanding of the mechanisms of osteolysis will pave the 
way for new treatments [29]. This work on bone metastases has 
enabled us to distinguish its various epidemiological, clinical, 
therapeutic and prognostic aspects. Computed tomography 
(CT) and bone scintigraphy remain the most commonly used 
examinations in our context, both for diagnostic purposes and for 
post-treatment follow-up. Treatment, apart from carcinological 
treatment, is based on symptomatic drugs, radiotherapy and 
surgery (radiofrequency, cementoplasty) [86,87]. Targeted 
therapy has significantly improved the prognosis of cancers [88]. 
 
The value of surgery at the metastatic stage is very limited except 
in the case of complications (spinal cord compression, etc.) [89]. 
Bone complications (spinal cord compression, hypercalcaemia, 
pathological fractures, vertebral compression) affect quality 
of life and pose public health problems due to the high cost of 
their management [90]. Research into other therapeutic options 
and ongoing studies into bone metastases should enable us to 
propose an appropriate treatment in the coming years.
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