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Abstract: Background: To investigate the safety and efficacy of palliative arterial embolization for 
metastases of the scapula. Materials and Methods: We studied the files of the patients who 
underwent palliatrive arterial embolization for metastases of the scapula from January 2016 to 
January 2023, 15 patients (8 M, and 7 F) with a mean age of 62 years (SD 10.2) with two patients 
receiving a second procedure, for a total of 17 embolizations. Data on technical and clinical success, 
as well as changes in tumor size, were collected. All embolization-related complications were 
evaluated according to the CIRSE classification system for complications. Results: The average 
follow-up was 18 months (Range 6-36 months). The main primary tumor were renal, lung and 
breast cancer. The primary arteries embolized were the circumflex scapular artery, the dorsal 
scapular artery, and the thoracoacromial trunk. A mixture of Glubran and Lipiodol in a 1:2 ratio 
was used for embolization, with an average of 1.1 mL (Range 0.5-1.5 mL) used per procedure. The 
efficacy of embolization was measured using the Visual Analogue Scale (VAS), with values 
recorded at baseline, at 1, 3, 6, and 12 months post-embolization, and at 6-month intervals after. 
Baseline VAS scores averaged 7.2 (SD 1.5), decreasing to 2.8 (SD 0.9) at one month. Progressive 
reduction was observed at 3, 6, and 12 months with scores of 2.3 (SD 0.8), 1.9 (SD 0.7), and 1.6 (SD 
0.6) respectively. Metastatic tumor size was reduced from a mean of 192.2 cm3 (range 38.7 to 480.1 
cm3) pre-embolization to a mean of 177.3 cm3 (range 37.2 to 455.5 cm3) at the 12-month follow-up 
(p<0.05). None of the patients experienced embolization-related complications. Conclusion: This 
study highlights the potential role of arterial embolization for pain palliation and disease control in 
patients with metastases of the scapula. 

Keywords: radiology; interventional; bone neoplasms; metastases; embolization; therapeutic; 
oncology 

 

Introduction 

The bones are one of the most common site for secondary localization of various tumours, 
including lung, breast, prostatic, and renal cancer. The management of symptomatic bone 
metastases of the scapula remains a significant clinical challenge, mostly due to its complex anatomy 
and its proximity to critical neurovascular structures [1]. Most patients have their quality of life 
largely limited by the impairment of their shoulder mobility and function and tumor-related pain 
[2]. Conventional therapies including surgical resection, chemotherapy, and radiation are effective, 
but they are often accompanied by severe side effects. Most of the patients who benefit from 
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locoregional treatments have also already undergone chemo-radiotherapy with insufficient results 
[1–3]. 

Arterial embolization has emerged as a promising minimally invasive technique in the 
palliative treatment of painful bone metastases [4–7]. Arterial embolization reduces blood supply to 
the tumor, resulting in necrosis, and size reduction, and in some cases offers a certain degree of 
ossification of the lesion. Embolic therapy has grown in application to various anatomical sites - the 
spine, pelvis, and long bones, with encouraging results [6,8–10]. However, limited literature is 
available on the outcomes of arterial embolization for pain reduction and disease control in 
metastases of the scapula. 

We report our experience of arterial embolizations for scapular metastases during a seven-year 
period (2016 to 2023). Demographic data have been analyzed along with the recurrence of symptoms 
and the Visual Analogue Scale (VAS) scores at several intervals after the procedure. Arterial 
embolization may play a significant role in pain palliation and disease control in patients with 
metastases of the scapula. 

Materials and Methods 
A review of the digital records of patients who underwent palliative arterial embolization for 

scapular metastases from 2016 to 2023 was performed. All patients including men and women 18 
years of age or older with a proven diagnosis of metastatic disease to the scapula with significant 
pain that could not be controlled adequately with systemic therapy or conservative management 
were included. All patients that received arterial embolization as a preoperative treatment, or that 
underwent surgery in the next 3 moths were excluded. 

All embolization procedures in this series were done using a mixture of Glubran and Lipiodol 
in a 1:2 ratio. A total of 17 embolization procedures were performed on 15 patients. Symptoms 
recurred in two patients who subsequently received a second embolization at the same site. Age and 
sex were taken as demographic data. The primary outcome was the variation in pain, assessed by 
the Visual Analogue Scale (VAS). The VAS score was reported at baseline before the procedure, then 
after 1, 3, 6, and 12 months from embolization. The second outcome was decreased size. The size of 
the tumor was measured by two senior musculoskeletal radiologists using volumetric segmentation 
to calculate the total tumor volume expressed in cm3. Symptom recurrence and the need for 
repeated procedures were also noted. All complications were classified using the CIRSE 
classification system for complications [11]. 

Mean and standard deviation were used in measuring continuous variables (age, VAS scores), 
while frequencies and ratios were used for categorical data (sex, recurrence). A comparison of 
pre-and post-embolization VAS scores was done with the use of a paired t-test; p<0.05 was set as the 
cutoff for statistical significance. 

Statistical Analysis  

Descriptive statistics on the sample are reported as mean (SD), as far as continuous variables are 
concerned, and as fraction/total for the nominal variables. 

Distribution of VAS values and tumor diameter were compared through the Wilcoxon 
Signed-Rank Test. Statistical significance threshold was set to be p<0.05. 

Embolization Procedure 
Vascular mapping was performed to identify the pathologic vessels of the metastatic lesions 

and evaluate if arterial embolization was appropriate and safe. Therefore digital subtraction 
angiography using contrast media: Iomeprol 300mg/ml (Iomeron; Bracco, Milan, Italy) and iohexol 
350 mg/mL (Omnipaque; GE Healthcare, Milan, Italy), angiographic equipment: Siemens Nexaris 
Angio-CT system (Siemens Healthcare, Forchheim, Germany) and Philips Integris V3000 
Cesar-SCP-Visub (Philips Medical Systems, Eindhoven, the Netherlands) was performed before 
proceeding to each embolization. 
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The angiographic and embolization procedures were performed via femoral artery 
catheterization using the Seldinger technique. Local anesthesia was administered in the site of 
access. The first step in every procedure the diagnostic arteriogram of the subclavian artery, and 
then a selective and super-selective catheterization of the pathologic feeding vessels of the tumor 
was performed with a Vertebra catheter (Terumo, Tokyo, Japan). After evaluating the tumor 
vascularity and arterial anatomy, the major tumor-feeding arteries were selected and embolization 
was performed through a coaxial 2.7- to 2.9-French microcatheter (Progreat®, Terumo, Tokyo, 
Japan). The main approach used was selective catheterization of the circumflex scapular artery, the 
dorsal scapular artery and the thoracic-acromial trunk. The embolizing agent was NBCA (1 mL) 
mixed with 33% lipiodol (2 mL). The mixture was then aspirated in 1 mL syringes and depending on 
the entity of the flow of the pathologic vessels, 0.1-0.2 mL of the embolizing mixture was injected 
under fluoroscopic guidance and washed out using 2 mL of 5% glucose solution. The success of the 
embolization was evaluated with a second arteriography at the same site. If the occlusion was not 
complete, a second embolization was performed using the same technique. On average, 0.5-2 mL of 
NBCA was used for each embolization. The final result was documented by an angiogram 
performed at the end of the procedure (Figure 1). 

 
(a) 
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(b) 

Figure 1. – a. Illustration of a metastatic lesion in the scapula with its feeding vessels with a catheter 
and microcatheter system (arrow) positioned in the circumflex scapular artery, injecting embolizing 
material (illustrated as yellow), and b. post-embolization occlusion of the tumor’s feeding vessels 
(occluded vessels are painted in green). 

Variations in pain were measured using the VAS score, before the procedure and again at 1, 3, 
6, and 12 months afterward. Patients experiencing recurrence of symptoms were considered for 
repeated embolization. 

Comprehensive information regarding the procedure, its potential risks and benefits, and other 
treatment alternatives was provided to all patients, who gave their informed consent before 
proceeding. 

Results 

The study cohort included 14 patients (9 males, 5 females) with a mean age of 62 years (SD 10.2) 
who underwent palliative arterial embolization for scapular metastases. The primary arteries 
embolized were the circumflex scapular artery, the dorsal scapular artery and the thoracic-acromial 
trunk. A mixture of Glubran and Lipiodol in a 1:2 ratio was used for embolization, with an average 
of 1.1 mL (Range 0.5-1.5 mL) used per procedure (Figure 2). 
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(c) 

Figure 2. – A 62-year-old man with a single metastasis from lung cancer in the body of the scapula; a) 
arteriography performed with a 5F vertebral catheter positioned in the subclavian artery shows 
pathologic vascularization of the tumor and b) post-embolization arteriography performed from the 
same injection point, demonstrating near complete devascularization of the scapular lesion. C) 
Non-subtracted digital fluoroscopy demonstrating extensive presence of lipiodol/Glubran mixture in 
the embolized vessels (circle). 

A total of 17 embolization procedures were conducted, with two patients requiring repeat 
embolization due to symptom recurrence. 

Lung cancer was the most common primary tumor, found in 6 patients (42.9%). This was 
followed by breast cancer and renal cell carcinoma, each accounting for 4 patients (28.6%). The 
remaining patient had a primary source of hepatocellular carcinoma (7.1%). 

The Visual Analogue Scale (VAS) was used to measure pain relief, with scores recorded at 
baseline, and at 1, 3, 6, and 12 months post-embolization. Baseline VAS score was a mean of 7.2 (SD 
1.5). At one month following the procedure, there was a significant decrease in VAS scores to a mean 
of 2.8 (SD 0.9). This trend of pain reduction continued over the follow-up period, with the mean VAS 
score decreasing to 1.6 (SD 0.6) at 12 months post-procedure. 

Metastatic tumor size was reduced from a mean of 192.2 cm3 (range 38.7 to 480.1 cm3) 
pre-embolization to a mean of 177.3 cm3 (range 37.2 to 455.5 cm3) at the 12-month follow-up (p<0.05) 
(Figure 3). None of the patients experienced embolization-related complications. 
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(c) 

 
(d) 

Figure 3. - a) Pre-embolization CT showing a metastatic lesion from renal cancer in the body of the 
scapula and b) 12-month post-embolization CT showing increased ossification of the lytic lesion of 
the scapula, with significant reduction of extraskeletal pathologic tissue. c) and d) illustration of the 
evolution of a metastatic lesion of the scapula before and after arterial embolization. 
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Discussion 

The management of metastatic bone disease has been the subject of many advances in medical 
and surgical treatments over the past few decades, however, the treatment of scapular lesions poses 
a serious challenge, due to the complex skeletal and neurovascular structures involved [3,12–14]. In 
our series, all patients were not candidate for surgical intervention due to limited life expectancy and 
the high risk for damage to neurovascular structures. Besides arterial embolization, other minimally 
invasive treatments are suitable for pain reduction and local disease control of bone metastases, 
some examples are cryoablation or other thermal ablations such as microwave of RFA [15–17], but in 
the reported cases, arterial embolization was deemed more appropriate due to the size of the lesions, 
the lytic nature, and the close proximity to neurovascular structures [18,19]. Our findings align with 
those from previous studies demonstrating the efficacy of arterial embolization in pain relief for 
bone metastases in different anatomical locations [4,8–10]. In the study cohort, a significant pain 
reduction was achieved for a prolonged time, and even in case of recurrence, repeating embolization 
was feasible and led to pain reduction even in the two refractory cases, this highlights the 
repeatability of the procedure, or the planning of multiple treatments in case of very large lesions 
[20]. 

This study has several major limitations to be considered, mainly its retrospective nature and 
the small sample size. 

In conclusion, arterial embolization should be considered for pain palliation and local disease 
control for patients with metastases of the scapula. The technique is feasible, safe, and repeatable in 
case of recurrence of symptoms. 
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