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Abstract

Aims: Cancer remains a leading cause of death in children and adolescents in the developed world. Despite advances in oncological management, rates of
primary treatment failure remain significant. Radiation of recurrent or metastatic disease improves survival in adults but there is little data to support clinical
decision making in the paediatric/teenage and young adult population.

Materials and methods: We present a retrospective case series of 14 patients treated with stereotactic ablative body radiotherapy or stereotactic radiosurgery at
The Royal Marsden Hospital from September 2011 to December 2015. Eligible patients were aged <25 years, with Lansky/Karnofsky performance status >60
with confirmed relapsed or metastatic tumour in fewer than three sites. Follow-up was in accordance with standard clinical care and included regular
outpatient review and radiological surveillance. Local control, progression-free survival and overall survival are presented.

Results: Data for 14 patients with 18 treated lesions were included. The median patient age was 15 years (range 5—20 years). Nine patients were treated for local
recurrence and five for metastatic lesions. All patients had already undergone multiple previous treatments. Eleven patients had undergone previous radio-
therapy. The median interval between the completion of initial radiotherapy and reirradiation was 29.0 months (range 0.2—49.5 months). The median follow-up
was 3.4 years (range 0.28—6.4 years). The 1-year local control rate was 78.6% and the 2-year local control rate was 57.1%. Overall median survival was 58.4
months (95% confidence interval 33.8—82.9 months). Cumulative biologically effective doses (BED) over 200 Gy were associated with late toxicity (P = 0.04).
Conclusion: Radical doses of short-course hypofractionated radiotherapy can achieve excellent local control and may contribute to the prolongation of overall
survival. There is a need for prospective trials exploring the use of ablative radiotherapy in metastatic disease in paediatric/teenage and young adult patients in
order to establish safe and effective treatment schedules.

Crown Copyright © 2019 Published by Elsevier Ltd on behalf of The Royal College of Radiologists. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Introduction ablative radiation to prolong overall survival [3]. However,
in the paediatric population, there has been little published
Cancer remains a leading cause of death in children and ~ data describing the use of stereotactic radiosurgery/ste-
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children and adolescents when there is minimal realistic
chance of cure. It also has the benefit of sparing staff and
equipment resources and decreasing healthcare costs [5].
The use of SRS/SABR in the paediatric setting can also lead
to a reduction in the total number of general anaesthetics
required compared with conventional fractionation [6].

Although the ICRU has recently published a report on
stereotactic treatments [7], the lack of standardised con-
ventions for reporting dosimetric data, treatment response
and toxicity has hindered the undertaking of meaningful
systematic reviews. Radiobiological uncertainty with
regards to extreme hypofractionation adds to the
complexity of anticipating toxicity [8]. In the paediatric
population, where late effects of conventional radiation are
still incompletely understood [9], there is even greater
uncertainty as to the boundaries of safety and efficacy in
these technologies. The use of SABR in children is currently
being prospectively evaluated in a Children Oncology Group
Study [10] for the treatment of metastatic bone sites, but the
paediatric community does not yet have the benefit of
mature data from randomised trials. Here we present a case
series of paediatric and teenage and young adult (TYA)
patients with recurrent or metastatic disease treated with
SRS or SABR.

Materials and Methods

A retrospective review of paediatric/TYA patients treated
with SRS or SABR at The Royal Marsden Hospital (RMH) from
September 2011 to December 2015 was carried out to allow
at least 3 years of follow-up. Eligible patients were aged <25
years, with Lansky/Karnofsky performance status >60 with
confirmed relapsed or metastatic tumour in fewer than three
sites. Follow-up was in accordance with standard clinical
care and included regular outpatient review and radiological
surveillance. For response assessment of intracranial lesions
RANO [11,12] criteria were used, whereas RECIST [13] criteria
were used to record response for extracranial disease [13,14].
Toxicity was recorded according to CTCAE [15] v4.03. All
patients were treated using the Cyberknife® system (Accu-
ray Inc., Sunnyvale, CA, USA) [16].

The decision to treat patients with stereotactic ablative
radiotherapy was made in the site-specific multidisci-
plinary team (MDT) meeting and confirmed at the RMH
stereotactic radiotherapy MDT. MDT decisions were made
on an individual basis taking all patient and tumour factors
into account. Eligibility criteria were based on local and
national adult experience [17] and included histological
confirmation of primary malignancy and metachronous
presentation of oligometastases. Patients with a synchro-
nous presentation of disease were also eligible, if they had
previously received radical treatment to their primary dis-
ease and had evidence of disease control. Patient selection
was limited to those with three or fewer imaging-defined
metastases, all suitable for SABR to an ablative dose.

SABR doses, fractionation and normal tissue constraints
were according to local guidelines, which were derived
from national and international guidelines [18—20]. All

SABR cases were treated using three to five fractions of
treatment, most receiving between 24 and 30 Gy, taking the
location, volume and inherent radiosensitivity of the indi-
vidual tumour type into consideration.

The local SRS protocol recommended that 24 Gy was
prescribed to planning tumour volumes (PTVs) smaller than
4 cm?, 20 Gy for between 4 and 8 cm? and 18 Gy up to 14
cm?, although the treating clinician used alternative dose
prescription at their clinical discretion. Where the volume
and distribution of brain lesions or considerations arising
from previous brain radiation therapy precluded meeting
organ at risk tolerances for single-fraction SRS, consider-
ation was given to fractionated stereotactic radiotherapy,
using three to five fractions.

PTV margins of between 0 and 2 mm were used ac-
cording to the local protocol. Six-dimensional skull tracking
was used in patients with cranial or intracranial lesions and
X-sight® spine tracking was used in patients with extra-
cranial lesions. No fiducial markers were implanted for any
of the patients. Immobilisation was achieved with a ther-
moplastic shell for cranial and cervical spine lesions. A
vacuum bag immobilisation device, together with a knee
rest where required, was used for SABR. General anaes-
thesia was used when necessary (see Figures 1 and 2).

Data collection was retrospective and was collected from
the hospital trust electronic patient record, PACS (Picture
Archiving Communication Systems) and radiotherapy
planning software. Survival analysis was carried out ac-
cording to the most recent entry in the electronic patient
record. The statistical analysis was carried out using
Microsoft Excel for Mac (Version 16.15) and IBM SPSS Sta-
tistics Version 25.

A systematic literature search was carried out using
EMBASE and MEDLINE on 10 February 2019. The following
search strategy was used: *ADOLESCENT/OR *CHILD/
(teenage™ OR adolescent® OR children OR paediatric* OR
paediatric*). (1 OR 2) *"STEREOTACTIC RADIOSURGERY"/
(stereotactic ADJ3 (radiosurg* OR radiotherap* OR “radia-
tion therap*)). (Cyberknife OR gammaknife OR “cyber
knife” OR “gamma knife”). ((sabr OR sbrt) AND (radiation
OR radiotherapy OR irradiat*)). (4 OR 5 OR 6 OR 7) (3 AND
8). Abstracts were then manually selected according to their
relevance. Inclusion criteria included reports of four or
more, predominantly paediatric, patients with residual or
recurrent malignancies treated with SRS or extremely
hypofractionated radiotherapy. Only reports from 2000 to
2019 in English were included.

This study was approved by the local institutional review
board.

Results
Patient Characteristics

Fourteen patients with 18 treated lesions met the in-
clusion criteria. Their characteristics are summarised in
Tables 1 and 2. The median patient age was 15 years (range
5—20 years). The youngest patient, aged 5 years at the time
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Fig 1. Cyberknife plan of patient 4: A 5-year-old with ependymoma who recieved 20 Gy in a single fraction to a posterior fossa local recurrence.
The patient required general aneasthetic and an endotracheal tube can be seen on the images.

of treatment, was the only one who required general
anaesthesia. All patients were Lansky/Karnofsky perfor-
mance status >70. Eight of the patients had Cyberknife
treatment to cranial/intracranial lesions: the treated tu-
mours were ependymoma (n = 3), medulloblastoma
(n = 3), metastatic melanoma (n = 1) and ameloblastic
fibro-odontosarcoma (n = 1). Six patients were treated with
SABR to extracranial tumours: the tumour histologies were
Ewing sarcoma (n = 3), neuroblastoma (n = 2) and para-
ganglioma (n = 1) and the sites of treatment were all
vertebral or para-vertebral. Eleven patients were treated for
recurrence (nine locoregional and two distant) and three for
synchronous metastatic lesions. In the former, the recur-
rence was the only site of disease. In the latter, two patients
had two metastatic sites treated (patients 13 and 9) and one
patient had three metastatic sites treated (patient 7).

Six treatments, all intracranial, were delivered as a single
fraction SRS (median dose 19 Gy; range 18—24 Gy). For the
remaining patients, five treatments were given in three
fractions (median dose 27 Gy; range 27—42 Gy) and three
treatments in five fractions (median dose 30 Gy; range
30—35 Gy). The median prescription isodose was 79%
(range 70—81%) and the median PTV was 2.42 cm® (range
0.41-68.71 cm?).

All patients had already undergone multiple treatments
before SRS/SABR. All had undergone previous oncological
surgery and eight patients (57%) had undergone at least two
previous operations. Eleven (79%) patients had received
prior systemic chemotherapy.

Eleven patients (79%) had already undergone radio-
therapy; nine of them with conventional fractionation
schemes. One patient had received proton beam therapy
(patient 4) and another had been treated with the hyper-
fractionated Milan protocol craniospinal radiotherapy [21]
(patient 6). Ten patients had in-field reirradiation; six of
these were cranial/intracranial sites and three were extra-
cranial. The median time between the completion of the
previous treatment and the completion of reirradiation was
28.3 months (range 0.2—49.5 months).

Clinical Outcome

After a median follow-up of 3.4 years (range 0.28—6.4
years), five patients remained alive, six had died from dis-
ease progression, one died from an unclear cause (death
from a stroke secondary to cranial radiotherapy could not
be excluded) and two had incomplete follow-up data (pa-
tients 10 and 12, who were lost to follow-up after distant
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Fig 2. (a) Patient 11: 10-year-old with neuroblastoma, local recurrence. (b) Patient 11: lesion prior to (left) and 3 months after stereotactic

ablative body radiotherapy (right).

progression at 21.1 and 14.1 months, respectively). In the
cranial cohort, the 2-year local control rate was 75% and the
grade 3 toxicity rate was 38%. In the SABR cohort, the 2 year
local control rate was 50% and there was no late toxicty.

A Kaplan—Meier analysis for the whole cohort revealed a
mean local progression-free survival (PFS) of 54 months
(95% confidence interval 37.17—71.05 months), median not
reached. The mean distant PFS was 44.1 months (95% con-
fidence interval 28.3—60.0 months), median not reached.

The median overall survival was 58.4 months (95% confi-
dence interval 33.8—82.9 months). A sensitivity analysis
was carried out to test the assumption that the two patients
lost to follow-up died on the date of their last recorded
follow-up. This gave a median overall survival of 40.9
months (95% confidence interval 25.7—56.0 months).
Including only the 10 patients receiving in-field reirra-
diation, the estimated median overall survival was 47.25
months, the estimated mean local PFS was 59.3 months
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Table 2

Toxicity summary

Study In-field Radiotherapy Cumulative Volume of Volume of Volume of V12 (cm?®) Highest grade Description Highest grade Description Onset (days)
number retreat? treatment BED (Gy) PTV1cm® PTV2cm® PTV3 cm® of acute of late toxicity
interval toxicity
(months)

1 Yes 15.1 293 2.42 417 0 2 Dysarthria 94

2 Yes 30.9 356 0.61 291 0 0

3 Yes 34.5 258 154 74.54 0 3 Ataxia, partial 376
occipital lobe
seizures

4 Yes 219 333 0.59 1.92 0 0

5 No 404 0.57 1.59 0 0

6 Yes 27.5 377 0.89 5.11 3 Hemiplegia 3 Hemiplegia 110

7 Yes 0.2 295 Right Right Left 21.23 0 0

temporal frontal frontal
7.51 0.44 1.68

8 Yes 17.5 456 29.71 66.18 0 3 Brain necrosis 423
and osteonecrosis

9 Yes 34.9 171 18.07 NA 0

10 No 149 52.73 NA 1 Oesophagitis 0

11 Yes 49.5 157 29.88 NA 0 0

12 No 149 28.31 NA 0 0

13 No 149 T3 0.97 T10 0.41 NA 0 0

14 Yes 29.0 197 68.71 NA 0 0

BED, biologically effective dose; PTV, planning tumour volume.

9z£—91¢ (020T) z€ A30100uQ P21UYD /D 32 Apupy) g
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(range 149—404 Gy). A Pearson chi-squared test revealed a
statistically significant dose response, with cumulative BED
doses over 200 Gy associated with a higher probability of
experiencing late toxicity (P = 0.04). A chi-squared test was
carried out to test the hypothesis that a V12 over 5 cm® was
associated with late toxicity and a P value of 0.16 was
obtained.

Discussion

Here we present a case series of children and young
adults who received stereotactic ablative radiotherapy for
metastatic or recurrent malignancies. This is a cohort that
generally has a poor prognosis, and has often had exten-
sive previous treatment, including prior radiotherapy to
the treated area. However, there is now randomised evi-
dence in adults that radical treatment of oligometastatic
sites of disease confers a survival advantage, supporting
the concept of the ‘oligometastatic state’ [3,22,23]. This
case series shows that ablative doses of radiotherapy can
achieve excellent local control and overall survival in
children/TYA, with 64% of the cohort surviving 3 years or
more.

In our cranial/intracranial cohort of eight patients,
despite excellent local control (2-year local control rate was
75%), the late toxicity rate in this small series is significant
and suggests that a relatively long interval (median
>2years) between original treatment and reirradiation does
not in itself protect against radionecrosis. We found a late
brain radionecrosis rate of 50% for patients receiving a cu-
mulative BED >200 Gy. The high proportion of medullo-
blastoma in our cohort means that many of the patients had
been heavily pretreated and this may have been a contrib-
utory factor to the toxicity rate.

QUANTEC [24] data based on adult studies have shown
that the incidence of brain necrosis depends on the dose,
the volume and the region irradiated. Toxicity is correlated
with the V12 and increases significantly beyond 5—10 cm?.
We found a trend towards increased late toxicity with a
greater V12. The RTOG 90-05 dose escalation study [25]
defined the maximum tolerated dose of SRS in a previously
irradiated brain as 24 Gy for targets <20 mm diameter, 18
Gy for targets 21—-30 mm and 15 Gy for targets 31—40 mm.
(These equate to a volume of <1.05 cm?, 11-1.57 cm® and
1.62—2.09 cm?, respectively, assuming a spherical target.)
They reported a 20% rate of irreversible grade 3/4 toxicity
and a 3% grade 5 (fatal) toxicity rate. Other studies in adults
have reported rates of clinically symptomatic radionecrosis
between 0 and 40% with cumulative doses between 163 and
268 Gy BED [26].

Despite it being known since the early 1990s [27] that
hypofractionated reirradiation achieves good local control,
the published literature concerning the use of SRS for intra-
cranial recurrence in children/TYA includes generally small
cohort numbers and heterogeneous treatment schedules and
outcome measures so drawing robust dosimetric conclusions
is difficult (see Table 3). Hodgson et al. [28] reported the
outcomes of 90 patients with recurrent or residual

intracranial tumours <4 cm who received SRS. The median
number of tumours treated was one with a target volume of
4.5 cm. The prescribed dose was 6—25 Gy normalised to the
80%isodose. Itis not clear what proportion of patients had had
previous radiotherapy. The median duration of follow-up was
24 months. The 3-year local control was 54% for all patients
and ranged from 29% for patients with ependymoma to 57%
for patients with medulloblastoma. The 3-year rate of radio-
necrosis requiring reoperation was 26%.

Milker-Zabel et al. [29] published a case series of 20
recurrent medulloblastomas in a mixed adult and paediatric
population (median age = 16 years); 72.4% of the lesions
were treated with fractionated stereotactic radiotherapy.
The rest received single fraction SRS (median dose = 15 Gy)
prescribed to the 80% isodose. No toxicity grade >2 was
reported and there were no documented cases of symp-
tomatic radionecrosis after a mean follow-up of 88.5
months. The overall local control rate was 89.7%.

Waxweiler et al. [30] retrospectively reviewed 24 pae-
diatric patients who had received SRS to previously irradi-
ated brainstem lesions with various histologies. The
patients received 20—30 Gy in three to five fractions. A 45%
rate (5/11 patients) of radionecrosis was seen in the patients
receiving 24 Gy in three fractions and no cases of radio-
necrosis in the 13 patients who received five fractions of
SRS. The interval between initial treatment and retreatment
was shorter in the patients who developed radionecrosis
(26 months versus 36.5 months).

The use of single fraction SRS in recurrent disease re-
mains controversial [31]. Merchant et al. [32] described a
retrospective series of six children who received a mean
dose of 18 Gy (range 15—20 Gy) for recurrent ependymoma
in a previously treated field. Outcomes were poor and 4/6
patients progressed locally within 18.5 months and died,
another died of radiation necrosis at 40 months and the
final patient required surgery and hyperbaric oxygen ther-
apy for radionecrosis but was a long-term survivor.

In our cohort of six SABR patients, 50% achieved 2-year
local control and tolerance was excellent, with only a sin-
gle episode of acute grade 1 oesophagitis documented. Fifty
per cent of the patients were receiving in-field reirradiation,
but no late toxicity was reported. There are few published
case report series reporting outcomes of paediatric patients
receiving SABR in the recurrent setting (see Table 3). Laz-
arev et al. [33] have published a retrospective series of 62
patients, aged 3—18 years, with metastatic or recurrent
neuroblastoma (48%), osteosarcoma (16%) and Ewing sar-
coma (13%). All received three to five fractions of hypo-
fractionated palliative radiation to a variety of anatomical
sites, including the central nervous system (17%). Of 104
lesions treated in total, 25% received SABR. The rest received
intensity-modulated radiotherapy (23%) or conformal
three-dimensional/two-dimensional radiotherapy (46%).
The median delivered dose was 24 Gy over a median of five
fractions. Thirty-two per cent of treatments were in-field
reirradiation. They achieved a 1-year local control and
overall survival rate of 74% and 44%, respectively. The grade
>3 toxicity rate was 6.7% and included two cases of small
bowel obstruction requiring surgical intervention.



Table 3

Published reports of the use of stereotactic radiosurgery or hypofractionated radiotherapy in children or teenagers and young adults with recurrent or residual malignant disease.

Total number of patients = 476

Reference Type of Number  Age (years) Diagnosis Treated site Dose In-field Treated Length of Outcome Reported
publication  of patients irradiation volume follow-up toxicity rate
(%) (median (median
PTV cm? months unless
unless specified)
specified)

[36] Journal article 12 4-31 Recurrent Intracranial 12—24 Gy/1-3 100 23 NA 25% 0S at 3 8% (brainstem
medulloblastoma fractions years oedema)

[37] Abstract 14 4—66 Bone tumours Extracranial 16—60 Gy/1 NA 16.5 7.4 5 local 7% grade 3

—10 fractions failures toxicity

[38] Abstract 11 <16 Recurrent or Intracranial 5.4-20 Gy/3—-5 100 8.7 (average 21 53% 3-year No grade 3
residual fractions GTV) PFS in toxicity
ependymoma radical

patients

[39] Abstract 23 4-18 Recurrent and Intracranial 16—40 Gy/1-5 100 NA 13 6 months No acute or late
metastatic fractions median local toxicity
paediatric control
tumours

[31] Journal article 23 4-18 Recurrent Intracranial 15—40 Gy/1-5 100 1.58 41 MOS 65 9% (brain
tumours (82%), fractions months necrosis)

extracranial
(18%)

[28] Journal article 90 1-21 Recurrent or Intracranial 6—25 Gy/1 NA 45 24 13 months  26% rate of
residual brain fraction median PFS radionecrosis at
tumours 3 years

[40] Journal article 12 1-14 Relapsed Intracranial 24-30 Gy/3 100 NA 25 71% 2-year 50%
ependymoma fractions (0N radionecrosis

[41] Journal article 21 2—-17 Recurrent or Intracranial 9-22 Gy/1 100 NA 27.6 MOS 27.6 10%
residual fraction months (radionecrosis)
ependymoma

[42] Abstract 47 2-17 Recurrent or Intracranial 9—-24 Gy/1 100 1.6 22 47% 3-year 4%
residual fraction (0N (symptomatic)
ependymoma

[43] Abstract 5 Paediatric Recurrent Intracranial NA 100 NA 10 years NA NA
ependymoma (mean)

[44] Abstract 4 6—16 Lung metastases Extracranial 24 Gy/1 NA 2.1-4.7 0 NA NA

fraction, 28 Gy/
2 fractions
[33] Journal article 62* 3-18 Recurrent and Extracranial 15—-40 Gy/3—5 33 NA 8.7 28% 2-year 7% grade >3

metastatic
paediatric
tumours

and intracranial fractions

(ON)

toxicity

(continued on next page)
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Table 3 (continued)

Reference Type of Number  Age (years) Diagnosis Treated site Dose In-field Treated Length of Outcome Reported
publication  of patients irradiation volume follow-up toxicity rate
(%) (median (median
PTV cm? months unless
unless specified)
specified)
[32] Journal article 6 2-9 Recurrent Intracranial 15—20 Gy/1 100 NA NA 1 long term 67%
ependymoma fraction survivor (radionecrosis
including 1
(17%) fatal)
[45] Abstract 14 224 Recurrent or Intracranial 10—20 Gy/1 79 0.6 1.9 years MOS 6.3 No significant
residual brain fraction years late toxicity
tumours
[29] Journal article 20 5—44 Recurrent Intracranial 24.5 Gy in 4 Gy/ 100 10.7 88.5 (mean) 25% 0OS at 3 No toxicity
medulloblastoma fraction, (hypofracti years reported
10—18 Gy/1 -onated),
fraction 2.8 (SRS)
[46] Journal article 14 3—-46 Recurrent Intracranial 6—30 Gy/1-6 100 1.36 NA 39% 2-year No late toxicity
medulloblastoma fractions survival reported
and
ependymoma
[27] Journal article 14 741 Recurrent or Intracranial 30—40 Gy/6—8 100 7.3 NA MOS 29 7% (late
residual PNET/ fractions months radionecrosis)
medulloblastoma
[47] Abstract 12 13-20 Brain metastases Intracranial 6—22 Gy/1 33 1.34 (mean) 8.6 91% 6- 8% fatal
fraction month local toxicity, 8%
control requiring
surgical
intervention
[35] Abstract 15 4-31 Recurrent and Extracranial 20—40 Gy/3/5 60 NA 22 Local 15% grade 3
metastatic fractions control 75% toxicity
paediatric
tumours
[34] Abstract 33 5-26 Recurrent and Extracranial 40 Gy in 6 Gy/ NA 27.3 9.9 63% 1-year No grade 3
metastatic fraction 0S toxicity
paediatric (median)
tumours
[30] Abstract 24 Paediatric Recurrent Intracranial 20—30 Gy/3—5 100 NA 121 MOS 12.8  45%in 3
brainstem fractions months fractions
tumours (radionecrosis),
0/13in 5
fractions

vee

9Z£—91¢ (020Z) z€ A30j00uQ P21 /v 32 Apupy) g

GTV, gross tumour volume; MOS, median overall survival; OS, overall survival; PFS, progression-free survival; PNET, Primitive neuroectodermal tumours; PTV, planning tumour
volume; SRS, stereotactic radiosurgery.

* 25% of lesions were treated with stereotactic radiotherapy. Most were treated with a variety of less conformal modalities. The other columns summarise data for the entire cohort
as presented in the paper. See main body of text for more details.
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Tinkle et al. [34] presented a retrospective review of 33
patients aged 5—26 years with metastatic or recurrent tu-
mours in bone (66%) or soft tissue (33%). The median total
dose was 40 Gy delivered in a median dose per fraction of 6
Gy. The 1-year PFS and overall survival was 7% and 63%,
respectively. No acute or late toxicity rate of grade 3 or
higher was reported after a median follow-up of 9.9
months. Taunk and Wolden [35] reported a 75% local con-
trol rate for their cohort of 15 patients (median age 17 years,
range 4—31) with osseous oligometastatic or recurrent tu-
mours treated with SABR. Sixty per cent of treated lesions
had received previous radiotherapy. Grade 3 toxicity was
15% and included severe myositis and neuropathy.

Conclusion

The data presented here show that radical doses of short-
course hypofractionated radiotherapy can achieve excellent
local control and may contribute to the prolongation of
overall survival in oligometastatic disease. SABR is well
tolerated, even in cases of in-field reirradiation to large
volumes. We have also shown that exceeding a cumulative
dose of 200 Gy BED is associated with symptomatic brain
radionecrosis.

This study contributes to a field that currently has
insufficient high-quality data to guide management. The
authors hope that the opportunities that SRS/SABR offer
will lead to prospective clinical trials to quantify better its
risks and confirm its survival benefits in the oligometastatic
state, as recently demonstrated in adults.
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