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Editorial Commentary

Stereotactic body radiation therapy could improve disease control 
in oligometastatic patients with renal cell carcinoma: do we need 
more evidence?
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Renal cell carcinoma (RCC) represents the most common 
type of kidney tumor and about 70% of the affected patients 
have clear cell histology tumors (1). Approximately 30% of 
the patients with RCC will recur locally or distantly after 
primary treatment and another 30% will present stage IV at 
diagnosis (2). Usually, distant disease involves lung and liver 
in around 11–75% and 20–40% of patients, respectively  
(3-5). Sometimes, in selected RCC patients with few active 
metastases an oligometastatic state or oligoprogression 
persist after previous radical resection of primary tumor and 
administration of systemic therapy (ST). This category of 
patients with slow disease progress and long survival may 
benefit from aggressive local therapies such as surgery and 
stereotactic body radiotherapy (SBRT) to the active sites 
of disease as suggested also by National Comprehensive 
Cancer Network (NCCN) guidelines version 3.2019 (6). 
Traditionally, metastasectomy in association or not to 
ST have been a standard treatment in patients with good 
prognosis (7). Five-year overall survival (OS) is variable and 
ranges from 30–58% in patients with favorable predictive 
factors (solitary metastasis, complete metastasectomy, 
presence of pulmonary metastases, good performance 
status) to 2–11% in patients with unfavorable factors such 
as incomplete resection of the metastasis or shorter distant 
disease-free interval (<2 years) (8-12). However, there 

are conflicting results among different studies regarding 
prognostic factors that could potentially relate to survival 
and local control. An effective improvement of combined 
therapy including targeted therapy associated to radical 
surgery in limited stage IV disease remains challenging and 
still to be demonstrated (13,14). 

In the oligometastatic setting, patients are often unsuitable to 
invasive surgery due to comorbidities or to larger or technically 
not accessible metastases that may be complex to resect 
completely without associated morbidity (15). Therefore, 
SBRT could offer some advantages such as the ability to 
provide a less invasive ablative option of cure, obtaining 
at the same time very good local control and low rates of 
toxicity. At present, there is limited data on large series of 
RCC oligometastatic patients treated with SBRT because 
many patients, unfit to surgery, are considered palliative 
cases and undergo ST and/or palliative radiotherapy (RT). 
A recent retrospective study by Altoos et al. (16) evaluated 
radiographic response rate for 53 thoracic, abdominal, skin 
and soft tissue RCC metastases after SBRT (25–50 Gy  
delivered in 1–10 fractions) compared to conventional 
fractionated RT (20–55 Gy). After a median follow-up of 
16 months, local control at 24-month was significantly 
greater and more durable in patients receiving SBRT vs. 
conventional fractionated RT (93% vs. 35%, P<0.001).
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Targeted therapy is usually administered in patients with 
distant disease at diagnosis or further progression after 
radical nephrectomy (17). A recent retrospective analysis 
investigated the therapeutic strategy from start of first-
line therapy in RCC patients with oligoprogression that 
presented metastases manly in the lung, liver, contralateral 
kidney and bone (18). Local therapy such as surgery, RT or 
ablative techniques in the site of progression combined to 
continued targeted therapy was associated to longer median 
post-progression OS. Older data reported a very high 
local control of treated metastases of about 98% in RCC 
oligometastatic patients but they were analyzed together 
with primary RCC or other primary tumors (2,19,20). The 
latter studies were also limited by the use of an outdated 
stereotactic technique. Instead, other more recent studies using 
advanced technique suggest that larger fractions or higher 
total dose as well as a high effective biological dose (BED) 
may improve outcomes (16,21). Considering this background, 
recent studies with large and homogeneous cohorts are 
necessary to extend the current knowledge on this topic.

In the recently published study by Franzese et al. (22), 
local control and progression-free survival (PFS) rates at 
18-month were 90.2% and 35%, respectively, while severe 
treatment-related toxicities were not observed. The authors 
aimed to analyze outcomes in terms of disease control and 
survival, and side effects. In addition, independent variables 
were considered to find relevant prognostic factors. Eligible 
patients were those with previously resected primary tumor, 
a maximum of three distant metastases and at the same 
time not suitable for radical surgery due to unfavorable 
location or size of the metastases, or poor clinical condition 
of the patients and/or comorbidities. Almost two third of 
the patients (65.5%) received previous ST [mostly with 
tyrosine kinase inhibitors (TKI) in 46.5% of the cases], 
while the remaining 34.5% of the patients had no ST. RT 
was performed with stereotactic technique and median total 
dose was 45 Gy (range, 18–75 Gy) delivered in median 5 
fractions (range, 1–10 fractions). Tumor was contoured 
as clinical target volume (CTV) and median diameter was  
26 mm. A 5–10 mm isotropic margin was added to the CTV 
to determine a planning target volume (PTV) that had a 
median diameter of 39 mm. The data were retrospectively 
collected in 58 patients with 73 oligometastases from 
RCC treated with SBRT between 2004 and 2016. 
Mean age was 66 years and the most common histology 
was clear cell (82.7%). Forty-six (79.3%) patients had 
metachronous metastases. Lung was the most frequent 
site of oligometastases (53.4%), followed by lymph nodes 

(26%), bone (9.5%), adrenal gland (6.8%) and liver (4.1%). 
Median time to SBRT was 55 months and median follow-
up after SBRT was 16.1 months. Overall, treatment was 
well-tolerated with no grade ≥3 acute or late toxic effects 
and very low rates of grade ≤2 toxicity. Median local control 
rate at 18-month was 90.2% and median time to local 
relapse was not reached. Median PFS and OS were 11.1 
and 28.4 months, respectively. On multivariable analysis, 
metachronous and single site metastases predicted for better 
PFS (P=0.001; P=0.002). Moreover, local progression of 
oligometastases after SBRT related significantly to poorer 
PFS (P=0.020). A stratified analysis in patients with clear 
cell subtype showed that OS improved significantly when 
TKI or intraosseous infusion therapy was administered 
compared to standard chemotherapy or no ST before 
SBRT (P=0.019). This study is limited by the retrospective 
nature and the small series of patients but on the other hand 
adds further evidence in favor of SBRT in the treatment of 
oligometastatic RCC patients (see Table 1).

Historically, RCC has been considered a radioresistant 
tumor but high radiation doses with BED >100 Gy could 
overcome this problem by offering other radiobiological 
models not yet sufficiently explored. Furthermore, high 
dose delivered in a few fractions could guarantee good 
local control as already demonstrated by the current 
retrospective study (22). SBRT treatment could be used in 
oligometastatic patients who are not candidates for radical 
surgery or as a non-invasive option of therapy. In patients 
with oligoprogression, the use of SBRT in active sites not 
responding to ST may even delay the start of a second 
line therapy. Since SBRT is a well-tolerated treatment, 
it would be useful to compare toxicity and morbidity 
with surgical series, considering also local control and 
distant disease control. Due to lack of randomized and 
prospective data, retrospective studies with large and 
homogeneous series of patients could play an important 
role giving recommendations in clinical practice. It would 
be interesting to evaluate SBRT also in association with 
systemic therapies such as targeted therapy. 

In conclusion, SBRT could be considered an important 
option of radical local therapy for the management of 
limited metastatic RCC patients by offering a good disease 
control and tolerance. Although, the most effective doses 
and fractionation have still to be found. This approach 
should be investigated in larger prospective controlled trials 
to confirm which subgroups of patients are most likely to 
benefit. Selection criteria of the candidates and association 
to ST are still to be defined. 
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