Eur Arch Otorhinolaryngol (2014) 271:3107-3109
DOI 10.1007/s00405-013-2801-9

EDITORIAL

When is re-irradiation in head and neck squamous cell carcinoma
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At least as reflected by the literature, the popularity of re-
irradiation (rRT) for head and neck squamous cell carci-
noma (HNSCC) has increased greatly in the last few years
[1]. Guidelines are emerging [2, 3]. There are four reasons,
two of them “old” and two of them influenced by recent
events. First, despite continuous refinement of treatment
strategies, HNSCC remains a locoregional disease with a
failure rate above the clavicles in the range of 50 % [4].
Second, even in the human papillomavirus (HPV) era,
these patients are subject to an increased risk of second
HNSCC [5]. The third reason is that with better imaging,
we can detect more local and regional recurrences when
they are smaller and more amenable to either surgery or
radiotherapy (RT). Finally, intensity modulated radiation
therapy (IMRT), volumetric modulated arc therapy
(VMAT), stereotactic body radiosurgery (SBRS), tomo-
therapy, improved brachytherapy and protons technology
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allow us to deliver rRT with increased precision and hence,
better patient tolerability [6, 7].

Decisions about therapy for recurrence are best under-
taken in a multidisciplinary setting. At this moment, sur-
gical salvage still remains the gold standard of care for
these patients. The literature of rRT is unclear because it is
dominated by low-level evidence from many retrospective
studies with prospective data being sparse [3]. To ensure a
maximum benefit from rRT, it is valuable to look at the
problem of rRT from the opposite perspective. If we agree
on “when is rRT not indicated?”, it would lend clarity to
discussions at tumor boards. There are several principles
that should be respected when considering rRT.

First, a curative resection should be the first consider-
ation. Although not confirmed in a prospective and ran-
domized fashion, one may infer that complete removal of
macroscopic and microscopic tumor would optimize the
chance for local control. This assumption is supported by a
negative correlation between the tumor bulk left behind
after salvage surgery and the survival outcome found in
some studies [8]. Another argument could be raised in terms
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of the difference in survival rates between the operated and
re-irradiated only patients, which cannot be explained by a
simple bias related to the volume of the treated disease.
Moreover, previous chemoradiation was found to adversely
influence survival of patients undergoing rRT, presumably
due to the acquired therapeutic resistance of surviving
clonogens. Surgical removal of gross tumor mass before
rRT circumvents this problem [9]. Finally, a meta-analysis
of 32 surgical studies with 1,080 patients demonstrated a
survival rate of 39 % at 5 years in patients treated by sal-
vage surgery, compared with a 20-30 % overall survival
rate at 2 years after rRT alone [3, 10].

Second, patients with significant toxicity from previous
RT are not suitable candidates for rRT.

Third, comorbidity must be assessed (and this holds true
for all modalities). For an objective assessment of the
patients’ functional status, the use of standardized mea-
sures (e.g., the Charlson Comorbidity Index and the Adult
Comorbidity Evaluation-27 [ACE-27] grading) is highly
appropriate. With regard to the importance of comorbidity
and pre-existing organ dysfunction in an rRT setting, the
most informative results were obtained from the study of
Tanvetyanon et al. [8] of a retrospective series of 103
patients undergoing rRT with different techniques between
1998 and 2008, of whom 46 (45 %) had salvage surgery
before rRT. The Charlson Index and ACE-27 grading were
used to assess comorbidity. Organ dysfunction was defined
as feeding tube dependency, functioning tracheostomy or a
soft-tissue defect. In a multivariate model, both comor-
bidity and organ dysfunction were identified as significant
negative predictors of overall survival. No long-term sur-
vivors were observed among patients with both comor-
bidity and organ dysfunction; median survival in this group
was 5.5 months as compared to 59.6 months for those
without either of these predictors.

Fourth, as a general rule, rRT should not be offered
when the time interval from the previous RT is <6 months.
This time limit was set arbitrarily and was based on
empirical rather than scientific grounds, as the majority of
studies used the cut off point of 6 months as one of the
criteria for the recruitment of patients for rRT [3]. In the
prospective RTOG 9610 study and two out of three largest
retrospective series (each with >100 patients included), the
interval since last RT positively correlated with the sur-
vival outcome, with the time cut off point usually identified
at 36 months [8, 9, 11, 12]. It appears that with regard to
re-treatment interval, the premise should be “longer is
better”, although no impact of delay from first irradiation
and opposite observations has been reported in the litera-
ture [12—14]. This rule probably does not apply if the
previous radiation missed the area of recurrence.

Finally, there is the question of the rRT dose that can be
delivered in particular patients. Due to the already existing
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dose burden to different tissues caused during the first
course of RT, the balance between two objectives, effec-
tiveness and safety, is much more delicate in the rRT set-
ting. The first intention—to destroy the tumor—requires a
high irradiation dose, preferably of 60 Gy or more. The
other intention—not to do harm to the patient—requires the
opposite, i.e., minimization of the dose to the tissues sur-
rounding the treated target. Owing to smaller rRT target
volumes, which are usually limited to gross tumor and
without the intention to electively irradiate adjacent
regions, acute toxicity during a repeated course of RT is
usually comparable to that produced by the first irradiation
course, but long-term morbidity after rRT can be sub-
stantial. Despite the capacity of some late-reacting tissues
to recover from occult radiation injury (e.g., spinal cord) as
well as a significant improvement in isodose shaping and
distribution achieved using modern RT technology, the
reported incidence of late toxicity is still a highly pertinent
issue [3]. For example, in the previously mentioned study
of Tanvetyanon et al. [8], the reported incidence of late
toxicities of grade 3 or higher was 47.5 %, whereas in the
series of Choe et al. [9], 68 % of patients had a gastrostomy
tube in place at last follow-up (median follow-up time of
alive patients: 53 months); the corresponding figure
reported in the RTOG 9610 study was 70 % [11]. It
appears, however, that the implementation of modern RT
techniques could effectively reduce the incidence of late
toxicities [15]. Pre-existing tissue changes produced by the
original course of RT should be taken into consideration
when making a case for rRT rather than only considering a
cumulative dose distribution of the previous and actual RT
courses. Obviously, the existing window that allows bur-
dening the pre-irradiated late-reacting tissues with an
additional dose is usually narrow, and when it prevents the
delivery of a sufficiently high irradiation dose to the target,
the purpose of rRT, in terms of benefits for the patient,
should be seriously questioned.

How best quantify the assessment of patients’ suitability
for rRT? One option is to use nomograms, which incor-
porate different patient-, disease- and treatment-related
factors with a significant impact on the treatment outcome
and survival. The first of such nomograms was created by
Tanvetyanon et al. [8] based on the analysis of their own
experience with rRT. The observed end-point was the
probability of death within 24 months after rRT, and only
those variables that were found significant in the multi-
variate analysis of overall survival were included in the
statistical model, taking into account their contribution to
the accuracy of prediction: comorbidity (assessed by the
Charlson Index or ACE-27), pre-existing organ dysfunc-
tion, isolated neck recurrence, tumor volume, and delay
after previous RT course. Using this nomogram, the
authors observed a good agreement between the observed



Eur Arch Otorhinolaryngol (2014) 271:3107-3109

3109

and predicted outcomes, which was recently confirmed by
Shikama et al. [16] who repeated the analysis using data
from their own series of patients. Based on the tested
nomogram, curative-intent rRT is strongly recommended
for patients without comorbidity and organ dysfunction and
with isolated neck recurrence, whereas palliative-intent
rRT is indicated for patients with adverse prognostic fac-
tors only in the case of symptomatic or gross disease [8].
Patients who develop an isolated local or regional recur-
rence due to a marginal miss or underdosage are probably
more likely to benefit from rRT to a greater extent than
those who experience a recurrence well within the high
dose volume, particularly if it is both local and regional
[17]. Whether or not the use of a nomogram is the best
method to clarify the issue of patients’ selection for rRT
should be tested in a prospective fashion, also allowing the
collection of other pertinent information on organ dys-
function (e.g., fibrosis, xerostomia, trismus, chronic pain)
and treatment (e.g., degree of overlap between previous
and present irradiation fields, exact target volume), which
is usually not available in retrospective analyses.

The management of locoregional recurrence in HNSCC
is a very difficult and complex problem. The decisions are
best made in a truly multidisciplinary fashion with direct
input from all specialties, including imaging and pathology
specialists. The board’s first responsibility is to decide
whether the tumor can be curatively resected. If the tumor
cannot be resected for technical or functional reasons, then
alternate choices must be considered. rRT does engender
serious complications which need to be properly weighed
against the benefits. However, we need to recognize that
these patients have no other effective definitive treatment
available, and we must accept some inevitable radiation
related complications such as dysphagia, ulceration and
neurological damage. The patient’s understanding of these
complex issues and acceptance of such complications is
critical.
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