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Abstract 
Up to 90% of patients initially treated with curative-

intent radiotherapy (RT) will experience locoregional 
failure. Historically, reirradiation (ReRT) was offered 
purely with palliative intent, if considered at all, due 
to concerns surrounding toxicity, tolerance of normal 
tissues, and choice of appropriate dose schedule. With 
technological advancements in RT delivery, coupled 
with longer survival in many malignancies secondary 
to improvements in systemic therapy, a small subset 
of patients presenting with localized recurrence is 
increasingly being offered salvage ReRT. However, this 
is largely on an ad hoc basis, guided mainly by small 
retrospective, single-institution reports. The patient 
population retreated, RT modality, dose received, degree 
of attrition and follow-up are extremely variable. The 
opportunity presently exists to apply lessons learned 
from the harmonization of the research efforts within 
the bone metastases community to the salvage ReRT 
situation: the adoption of common endpoints, minimum 
features to be incorporated into clinical trial design, and 
methods of data analysis and reporting. The ReRT data 
available must be harmonized so that valid, clinically 
applicable conclusions can be drawn. Collaboration in 
the form of an international registry of prospectively 
collected outcomes of patients reirradiated for cure 
for a variety of tumour sites would further support the 
evolution of Radiation Oncology towards personalized 
medicine, and away from the current “one-dose-fits-all” 
approach.
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Core tip: Given the heterogeneity of the available 
reirradiation evidence, an international registry would 
provide a foundation on which to base consensus 
recommendations regarding many of the outstanding 
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questions surrounding patient selection and treatment 
planning. Inter-centre collaboration will be required to 
build a critical mass of data sufficient for robust statistical 
analysis; however, in order to achieve this, global harmo
nization is needed. Standardized nomenclature would 
facilitate consistent coding of treated volumes, doses, 
toxicity rates, and quality of life outcomes. A registry 
would also assist in determining the feasibility of both 
phase Ⅱ prospective studies and meta-analysis of 
currently available data. 

Logie N, Drodge CS, Boychak O, Fairchild A. Evolving role of 
salvage reirradiation: Is global harmonization required before 
treatment guidelines can be developed? World J Meta-Anal 
2015; 3(3): 133-138  Available from: URL: http://www.wjgnet.
com/2308-3840/full/v3/i3/133.htm  DOI: http://dx.doi.org/10.13105/
wjma.v3.i3.133

INTRODUCTION
Depending on the type and stage of cancer at first 
presentation, up to 90% of patients initially treated 
with curative-intent radiotherapy (RT) will experience 
locoregional failure[1]. For example, in breast cancer, 
despite local radiation, locoregional recurrences occur 
in up to 14% at 18 years[2], and after RT for non-
melanoma skin cancer, in-field recurrence has been 
reported in up to 16%[3]. Pelvic recurrence occurs in 
20%-40% of patients after radical radiation or surgery 
for gynecologic cancer[4]. In lung cancer, approximately 
one-third of those treated with radical chemoRT will 
develop a locoregional recurrence within five years[5,6]. 
Likewise, locoregional failure is the dominant pattern 
of failure after radical chemoRT for both head and neck 
cancer[7] and glioblastoma multiforme, with the latter 
recurring more than 90% of the time despite optimal 
up-front treatment[8].

At the time of local recurrence, treatment options 
may include resection, systemic therapy, laser or 
radiofrequency ablation, cryotherapy, hyperthermia, 
or photodynamic therapy. However, these options are 
not universally available; each has different and often 
stringent eligibility criteria; strength of supporting 
evidence varies; and in some, proof of long-term efficacy 
is lacking. Reirradiation (ReRT) with repeat conventional 
external beam RT, highly conformal RT such as stereo
tactic body RT (SBRT) (Table 1), proton therapy, heavy 
ions or brachytherapy may also be considerations in 
those experiencing recurrence who have exhausted or 
are not eligible for other forms of therapy.

RERT: THE CASE FOR HARMONIZATION
Historically, the use of ReRT has been limited by concerns 
surrounding toxicity, tumour radioresistance, and lack of 
robust evidence[1,9,10]. The complexity of delivering RT a 
second time to the same volume has been exacerbated 

by a dearth of individual radiation oncologist experience, 
a lack of confidence in the ability to reproduce the 
previous treatment’s dosimetric parameters, a scarcity 
of adequate data on recovery of normal organs after 
radiation injury, and the absence of guidelines supporting 
approaches to optimal RT planning. In a 2008 Canadian 
national survey, the majority of respondents reported 
a lack of departmental guidelines and “enthusiasm” for 
instituting ReRT[1]. Controversy surrounds the choice of 
appropriate prescription in the context of the initial dose 
and field arrangement, and the best combination of 
steps to limit further damage to normal structures which 
have already received maximum or near-tolerance 
doses. Consequently, repeat RT in past was primarily 
done with palliative intent[11]. This is echoed by results 
of the 2008 survey, in which only 32% of respondents 
would offer ReRT for salvage but 99% would institute 
ReRT if quality of life could be improved[1].

The situation where both RT courses are delivered 
with palliative intent has been extensively studied in 
the setting of bone metastases. However, it required 
significant international effort over more than a decade 
to bring the Radiation Oncology community to the point 
of being able to answer even the most fundamental 
question of optimal ReRT dose. Prior to 2002, differences 
in endpoint definition and measurement, timing of 
follow-up, and interval to retreatment, for example, 
plagued cross-trial comparisons[12]. An update of the 
International Bone Metastasis Consensus Working Party 
recommendations in 2012 again encouraged investigators 
to adopt a common set of endpoints, described minimum 
features which should be incorporated into the design of 
future trials, and suggested methods of data analysis and 
reporting[13]. Together with the results of multiple meta-
analyses[14-19], the steady evolution towards consensus 
has culminated in the recent publication of a phase Ⅲ 
randomized controlled trial. This has finally provided 
level Ⅰ evidence supporting a specific approach for 
treatment planning and dosing for external beam ReRT 
for bone metastases[20].

Given technological advancements in diagnostic 
imaging and RT delivery, coupled with longer survival 
in many malignancies secondary to improvements in 
systemic therapy, a small subset of patients presenting 
with localized recurrence is increasingly being offered 
ReRT for salvage (i.e., with curative intent). At present, 
this is on an ad hoc basis, guided by data mainly from 
retrospective single-institution series which commonly 
span twenty years or more. Conclusions are limited by 
small patient numbers, attrition, heterogeneous baseline 
characteristics, and the presence of selection and referral 
bias. Descriptions of the patient population retreated, 
RT modality and dose received, endpoints reported and 
follow-up are extremely variable. Consequently, whether 
ReRT is offered, and how it is implemented, remains 
highly dependent on the specific radiation oncologist 
and may be limited by resource availability[9]. The 
opportunity presently exists to apply lessons learned 
from the harmonization of the research efforts within the 
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would also assist in determining the feasibility of 
development of phase Ⅱ prospective studies and meta-
analysis of currently available data. 

CONCLUSION
Given the evolving technological climate and number 
of patients who are being considered for salvage ReRT, 
the data available must be harmonized so that valid 
conclusions can be available for translation to the clinic. 
In order to properly consent patients, physicians require 
information about the potential benefits as well as the 
potential risks in relation to other available treatment 
modalities. International collaboration in the form of 
a registry of prospectively collected data on patients 
reirradiated for cure for a variety of tumour sites would 
further support the evolution of Radiation Oncology 
towards personalized medicine, and away from the 
current “one-dose-fits-all” approach.
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