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The incidence of metastatic bone disease is increasing, as patients with cancer are
living longer [1–3]. Bone is the third most common site of metastatic disease, after the
lungs and the liver [1,4]. Long bone metastasis is a common presentation in patients with
advanced cancer, occurring in up to 70% of patients [1,4]. In 2008, it was estimated that
almost 300,000 patients with advanced cancer in the USA had bone metastases [1,4]. Bone
metastases can dramatically decrease the quality of life of patients as a result of skeletal-
related events [1,5]. In 2006, the financial burden of treating patients with metastatic bone
disease in the USA per year was estimated at approximately USD 12.6 billion, accounting
for 17% of the total annual cost of cancer treatments [5]. Patients with metastatic bone
disease may seek medical care at community hospitals [1,3]. Traditional management
techniques involve a combination of pharmacotherapy, radiotherapy and surgical proce-
dures [1]. Over the last few decades, advances in medical and surgical treatments have
been proposed regarding the management of metastatic bone disease [1]. Considering the
limited expectancy of most patients with bone metastasis, the main goal of novel medical
and minimally invasive treatments is to improve the quality of life of patients with bone
metastases and to reduce the adverse effects related to traditional medical and surgical
treatments [1]. This Special Issue on the “Treatment of Bone Metastasis” will be useful to
guide orthopedic surgeons in their decision-making regarding treatment approaches for
patients with bone metastasis. The life expectancy of patients with bone metastasis seems to
be the most important factor in determining surgical treatment and avoiding over or under
treatment [6]. Consequently, several studies have been conducted on prognostic factors
affecting survival [6–10]. Ben-Gal et al. evaluated each model’s performance, assessing the
estimated discriminative power and calibration accuracy for patients with bone metastases.
Among externally validated survival prediction scores, the PathFx model, SPRING and
Optimodel were found to be the best models in terms of performance [11]. These data
contribute to increasing our knowledge on the prognostic scores of patients with bone
metastasis that have already been published previously [12,13]. Meares et al. found that
the Optimodel demonstrated the highest accuracy for predicting 12-month (area under
the curve (AUC) = 0.79) and 24-month (AUC = 0.77) survival. The PathFx model was the
most accurate at predicting 3-month survival (AUC = 0.70) and 6-month (AUC = 0.70)
survival [12]. Alfaro et al. compared the performance of different survival prognostic
models on patients with long bone metastases in a Chilean population [13]. The PathFx
score model demonstrated the highest accuracy when predicting a survival time of 3 or
6 months. The IOR score model was the most accurate measure at predicting a survival
time of 12 months [13]. Regarding the treatment of bone metastasis, Mollica et al. remind
us that systemic treatment remains the main treatment for delaying skeletal-related events
and that the use of bone-targeting agents consisting of bisphosphonates and denosumab
is an essential part of the treatment of metastatic bone disease [14]. Metastatic bone dis-
ease can cause debilitating pain, pathologic fractures, and reduced quality of life [15].
The goals of surgical treatment are to provide pain relief and return the function of the
bones with a construct that provides stability to allow for immediate weight bearing [15].
Current surgical treatment options include intramedullary nail fixation, hemiarthroplasty
or total hip arthroplasty, and megaprosthetic reconstructions [15]. Most intramedullary
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nail fixation-related complications usually occur more than one year after treatment, in
contrast to prosthetic-related complications that occur earlier [1,6]. Mahdal et al. evaluated
the implant survival, functional score and complications of intercalary megaprostheses
implanted for metastatic bone disease of the femoral and humeral diaphysis [16]. There
was a significantly higher risk of the aseptic loosening of the intercalary megaprosthesis in
the humerus compared with that in the femur (odds ratio 13.79, 95% confidence interval
1.22–151.05, p = 0.0297). The overall cumulative implant survival was 92% at 1 year after
surgery and 72% at 5 years after surgery [16]. Thorkildsen et al. performed a comparative
analysis of complications and revision surgery for patients with metastatic bone disease and
patients with bone sarcoma treated with megaprosthesis [17]. The rate of revision surgery
was significantly lower for patients with bone metastasis (8% at 1 year, 12% at 2 years)
compared to patients with bone sarcoma (18% at 1 year, 24% at 2 years) (p = 0.04) [17].
The results of these studies suggest that, in consideration of the high risk of complications
related to megaprosthesis and the consequent need for revision surgery, patients with a life
expectancy less than 12 months should be treated with less invasive surgery, such as in-
tramedullary nail fixation, or minimally invasive treatments such as embolization, thermal
ablation therapy, high-intensity focused ultrasound or electrochemotherapy [1,6,18–20].
Pusceddu et al. analyzed 35 patients with 41 vertebral spinal metastases who underwent
radiofrequency ablation associated with vertebral augmentation [21]. The mean visual
analog scale score dropped from 5.7 (95% CI 4.9–6.5) to 0.9 (95% CI 0.4–1.3) (p < 0.001). The
decrease in visual analog scale score, following radiofrequency ablation, remained constant
over time for up to one year, suggesting that pain relief was immediate and durable [21].
Faiella et al. evaluated the impact of an augmented reality navigation system for per-
cutaneous biopsies and ablative treatments on bone lesions, showing that the use of the
augmented reality navigation system reduced the number of computer tomography scans,
procedural time and patient’s radiation dose [22]. Campanacci et al. treated 38 patients
with bone metastases using electrochemotherapy [23]. The tumor response were assessed
as per Evaluation Criteria in Solid Tumors: 25% of patients had an objective response,
59% of patients had a stable disease and 16% of patients had progressive disease [23]. In
patients with bone metastasis, especially if the patient has a limited expected survival, the
indications for surgical treatment are limited [24]. Immediate pain relief and an improve-
ment in functional status are important, and treatment complications are unwanted [24].
Minimally invasive techniques seem to be effective for both pain relief and local tumor
control, suggesting that their use may increase in the near future [18,20,24]. The goal of the
management of patients with metastatic bone disease is pain relief and an improvement in
the quality of remaining life [25]. This Special Issue on the “Treatment of Bone Metastasis”
reviews recent findings on the prognosis and treatment of patients with metastatic bone
disease in the hopes of stimulating the scientific community to continue research on novel,
less invasive therapies.
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