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H
ead and neck cancers account for
approximately 560,000 new cases of
cancer diagnosed and 300,000 deaths
each year. The epidemiology of this

cancer is changing with increasing incidence in
younger population and Human Papilloma virus
(HPV) association. A multidisciplinary approach
including a combination of surgery, radiotherapy
and chemotherapy is considered due to the
potential morbidity due to treatment. Despite this
more than half of these patients have loco-
regional recurrences along a high incidence (3-7%
per year) of second metachronous malignancies.

Surgery has always been preferred over
radiotherapy for recurrent cancers. The long term
survival after salvage surgery varies between 25-
45%. Despite the negative margins, there is a local
failure risk of about 59%. Salvage surgery may not
be feasible due to the proximity to the critical
structures or technical challenge of operating in
previously operated or irradiated areas. During
these situations, platinum based palliative
chemotherapy is considered. Vermorken et al.
reported an improvement in the overall survival
from 7.4 months to 10.1 months with the addition of
Cetuximab to Cisplatin/Carboplatin and 5-FU [1]. 

Radiotherapy was historically avoided due to
high risk of toxicities; grade 3-4 mucositis reported
in 10-40%. Other chronic side effects including
temporal lobe necrosis, trismus, fistulas,
osteoradionecrosis, blindness, spinal cord
myelopathy have been reported. Langer et al has
reported an 80% incidence of serious toxicities at
six months, treatment related mortality of 8%
which included 2-5% of patients with Carotid
blowout [2].

Despite the above reports, there is more
evidence for the use of re-irradiation in head and
neck cancer recurrence which have reported
acceptable toxicity profile with availability of newer
radiotherapy techniques. Various options available
include re-irradiation using external beam
radiotherapy (EBRT), concurrent chemoradiotherapy,
postoperative radiotherapy, IMRT (Intensity
modulated radiotherapy) and IGRT (Image guided
radiotherapy), brachytherapy and stereotactic
body radiotherapy. Evolution of advanced
radiotherapy techniques have ensured improved
conformality and reduction of toxicity due to

effective sparing of the critical structures. There is
sufficient evidence from pre-clinical animal
models which have noted atleast 50% recovery
from RT damage after one to two years. Ang et al.
(2001) reported about 60% recovery in resus
monkey spinal cord at one year and additional
recovery in two to three years [3].

Evidence for EBRT and
chemoradiotherapy
External beam radiotherapy has been used for re-
irradiation previously. Stevens et al. reported a
local control of 60% for second primary tumour
(SPT) and 27% for a recurrent tumour, and five
year survival of 17% for recurrent and 27% for
SPT’s in group of patients receiving >50Gy EBRT
(82% of patients) and/or brachy boost (14%) [4]. 

Addition of concurrent chemotherapy as a
radiosensitiser, like hydroxyurea, cisplatin, 5-
fluorouracil and paclitaxel have been used
during several phase I/II trials in University of
Chicago. A pooled analysis of four studies was
reported by Haraf et al. using hydroxyurea, 5-FU,
cisplatin and concurrent radiotherapy with a
locoregional control, progression-free and
overall survival rate at five years as 20%, 13.5%
and 14.6% [5]. There was no difference in the
conventional daily RT, split course conventional
fractionation with concurrent chemotherapy
and split course hyperfractionation with
concurrent chemotherapy. Henceforth, the role
of concurrent chemoradiotherapy is still
uncertain.

Impact of IMRT, IGRT and Adaptive
radiotherapy
The IMRT technique will allow higher dose
delivery with acceptable toxicity due to organ
sparing. Salama et al. reported a 3-year overall
survival and locoregional control rate of 30% and
56%, respectively, for patients who received doses
of > 58 Gy compared with only 6% and 33%,
respectively, for those who received <58 Gy [6].
Duprez et al. (RadiotherOncol 2009) have reported
five year local control and overall survival of 40%
and 20% respectively with a mean RT dose of
69Gy. Lee et al. (IJROBP 2007) have reported
improved two year locoregional progression free
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survival with IMRT when compared to
EBRT (52% vs 20%) and the median dose
was 59.4Gy. The acute and late grade ≥3
toxicity was of 23% and 15%, lesser than
the previously reported toxicities.Hua et
al. (EJC 2012) reported 5-year local control
rates (LCR) andoverall survival rates (OS)
for nasopharyngeal carcinomas with re-
stage I, II, III, IV were 80.0%, 85.0%, 80.0%,
78.7% and 71.4%, 62.9%, 35.5%, 30.2%,
respectively. The median dose to GTV
(gross tumour volume) was 70.4 Gy (range
62.1–77.6 Gy).

The margins from CTV (Clinical target
volume) to PTV (planning target volume)
used in several studies vary from 0.3cm to
2cm, and the treatment dose ranged from
59.4Gy to 68Gy. The decision on the dose
is influenced by the proximity to the
critical structures and interval from the
primary treatment.

IGRT has further reduced set up
uncertainties by three-dimensional image
guidance and ensured accurate treatment
when using small planned treated volume
(PTV) margins. Further to this, the concept
of Adaptive Radiotherapy which involves
modification of the treatment plan to
anatomical changes (e.g. movement of
critical structures due to tumour
shrinkage or dose changes due to patient
weight loss) during the treatment
schedule will ensure accuracy of the
treatment. The contemporary planning
systems have the capability to produce a
cumulative plan where cumulative doses
to various organs can be calculated.

Brachytherapy and SBRT
Brachytherapy as a low dose rate (LDR)
and high dose rate (HDR) is a viable option
for re-irradiation as high dose delivery can
be achieved with rapid dose fall off
sparing surrounding tissues. Mazeron et al.
and others have reported a five-year local
control rate of 57–69% and a five-year
overall survival rate of 14–40% [7]. 

SBRT involves delivering a very high
dose using a single or few fractions of RT
with high conformality. Rogh et al. (2009)
reported an 80% global response rate
after 30 Gy (range 18-40 Gy) in 3-5
fractions administered. A two-year
survival rate of 30.9% and a treatment
related mortality of 2.9% were reported
[8]. Unger et al. (IJROBP 2010) treated
patients with a median re-irradiation dose
of 30 Gy (21-35 Gy) in 2-5 fractions and
reported a two-year overall survival and
locoregional control rates of 41% and 30%.

In view of the high precision involved in
both modalities, accurate staging
improves the outcomes further.

Post-operative re-irradiation 
A phase 3 trial conducted by GORTEC (Janot
et al. 2005), comparing observation and
post-operative RT (60Gy over 11 wks,
2Gy/day) with concurrent hydroxyurea and
5-FU reported significant improvement in
disease free survival but no statistically
significant overall survival benefit. An
increase in acute and late toxicity was noted
in the RT arm (39% v 10% at 2 years) [9]. 

Factors influencing outcomes
and choice of patients

1. Premorbid functional status – better
outcomes in patients with good baseline
function and performance status.

2. Size of the tumour – a large single
centre experience reported by De
Crevoisier et al. (JCO 1998) the only
two factors with significant correlation
with mortality were the surface area
and volume of the second RT course,
and a surface area of <125cm3 or a
volume of <650cm3 had significantly
greater overall survival.

3. Treatment free interval – a treatment
free interval of at least six months is
suggested in most of the trials and
some even prefer 12 month since the
initial RT. This period allows the tissues
to recover from late toxicity.

4. Tumour location – the laryngeal cancer
recurrences, amenable for resection has
80% chance of long term control
(Goodwin WJ Jr, Laryngoscope 2000).
Nasopharyngeal recurrences are mainly
managed using EBRT, IMRT,
brachytherapy or SBRT. The advances in
skull base surgery have increased the
possibility of salvage nasopharygectomy.

5. The outcomes from metachronous
tumours are better when compared
with recurrent disease, due to likely
presence of treatment resistant
malignant clonogens.

Figure 1 SCC tongue IMRT plan.
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6. Previous surgery is an independent factor
of the favourable outcomes during re-
irradiation.

7. HPV associated malignancies respond
better to therapies and have better
outcomes.

Management of the patient with
recurrence
A good clinical history and clinical
examination will help us also to gauge the
functional impact on the patient and also
access the performance status. A full
endoscopic examination is required to look
for the extent of the recurrence and also to
detect metachronous tumours. A detailed
assessment of all previously irradiated areas
to ensure there are no chronic radiotherapy
side effects (e.g. laryngeal necrosis). A PET-CT
scan is indicated to assess the extent of the
disease recurrence and also to determine
nodal or metastatic disease. A Doppler
ultrasound might be beneficial if there is a
suspicion of Carotid involvement. A
multidisciplinary approach is recommended
in view of the expected increase in toxicity.
Nutritional support may be required and a
PEG tube is inserted.

Conclusion
The patient has to be optimally staged and
assessed for fitness at presentation. If the
disease is potentially operable, salvage surgery
is offered. The post-operative RT is only
offered for patients with high risk of
recurrence i.e. involved margins and
extracapsular spread. The choice of treatment
modality is based on the location and the
extent of the recurrence and should be
customised to each patient. Larger recurrences
are usually considered for EBRT or IMRT with
IMRT being the preferable technique. Adaptive
radiotherapy will be extremely helpful when
treating recurrences in close proximity to the
critical structures. There is no clear cut
evidence for concurrent chemotherapy as
there is no survival benefit, more research is
required with newer chemotherapies and
targeted agents like Cetuximab. Brachytherapy
and SBRT are also available for re-irradiation.
With the emergence of new evidence and
technological advances multimodality
treatments may be considered. There is
currently no clear guidance on the choice of
Radiotherapy. Any management decisions
about re-irradiation should include careful
consideration about the factors affecting the
outcomes. ●
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Optimal pathway for management of H&N cancer recurrence.
Reirradiation modality based on extent and location. (Cacicedo et al. 2014)


