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Background: Patients with secondary/recurrent squamous cell head and neck cancer have poor prognoses. 
Re-irradiation is a treatment option. However, best technique to re-irradiate is not known. This study aims 
to evaluate the outcome of patients treated with curative-intent intensity-modulated radiotherapy (IMRT) 
re-irradiation (re-RT) for head and neck (H&N) cancers.
Methods: Fifty patients with recurrent H&N cancers underwent fractionated IMRT re-RT. The median 
time between the two courses of radiotherapy was 22 months. The median dose of re-RT was 66 Gy.
Results: The median follow-up of surviving patients was 13.6 months. The median overall survival (OS) 
was 15.7 months, and the 1- and 2-year OS rates were 62.4% and 33.9%, respectively. On multivariate 

analysis, performance status (PS) 0–1 (HR, 0.518; 95% CI: 0.292–0.917; P=0.024) and 3D-RT use 
during the first irradiation course technique (HR, 0.415; 95% CI: 0.183–0.938; P=0.035) were favorable, 
independent of significant prognostic factors of OS. The median loco-regional progression-free survival 
(LRPFS) was 8.3 months, and, the 1- and 2-year LRPFS rates were 46.6% and 35.9%, respectively. On 
multivariate analysis, a surgical resection before re-RT (HR, 0.107; 95% CI: 0.027–0.428; P=0.002), a higher 
age (HR, 0.894; 95% CI: 0.833–0.960; P=0.002), a PS 0–1 (HR, 0.316; 95% CI: 0.140–0.715; P=0.006), and 
a long re-RT interval (HR, 0.970; 95% CI: 0.945–0.996; P=0.024) were favorable independent significant 
prognostic factors of LRPFS. The median progression-free survival (PFS) was 7.0 months and, the 1- and 
2-year PFS rates were 45.0% and 30.4%, respectively. On multivariate analysis, a surgical resection before 
re-RT (HR, 0.129; 95% CI: 0.036–0.466; P=0.002), a PS 0–1 (HR, 0.399; 95% CI: 0.208–0.764; P=0.006) 
and, a long re-RT interval (HR, 0.958; 95% CI: 0.927–0.989; P=0.009) were favorable, independent 
significant prognostic factors. The early and late toxicities rates were 28% and 34%, respectively.
Conclusions: Re-RT for H&N cancers can be curative, and the complications can be manageable but 
patients need to be strictly selected. Surgery before re-RT could improve the patient outcome. Dose and 
irradiation schedules should be prospectively evaluated. 
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Introduction 

Despite major improvements in the treatment of head and 
neck (H&N) cancers over the past few decades (1), patients 
with advanced squamous cell carcinomas (SCC) consistently 
recur in 10% to 50% of the cases (1-4). Complete surgical 
resection remains the standard of care, but for the patients 
unsuitable for complete surgery, therapeutic options 
or adjuvant treatments include radiotherapy, chemo-
radiotherapy, chemotherapy alone and best supportive 
cares. Exclusive chemotherapy is typically performed with 
a palliative intent, and the median overall survival (OS) 
ranges from 5 to 9 months, while the 2-year OS rate is 
approximately 10% (5-7). 

Re-irradiation (re-RT), alone or with concurrent 
chemotherapy (re-RT-CT), can be used as curative 
alternative with a 2-year OS rate ranging between 20% 
and 40% (8-10). However, the use of re-RT is traditionally 
restricted by fear of the late toxicity, limiting the number 
of re-irradiated patients and indicating that this treatment 
should be performed in patients with a low-risk of 
complications (11). Because the breakthrough of intensity-
modulated radiotherapy (IMRT) and stereotactic body 
radiotherapy (SBRT) allowed a more conformal and 
targeted dose distribution, higher doses can be delivered 
with limited complication rates (10,12). To select patients 
who may benefit from re-RT, some studies identified 
prognostic factors related to the patient, the disease and the 
treatment management (3,13,14). 

The aim of the present study was to evaluate the 
outcome of patients treated with curative-intent re-RT with 
IMRT for recurrent H&N cancers or new H&N cancers 
developed in previously irradiated areas, and to analyze the 
prognostic factors based on the literature.

Methods

Patients

We retrospectively reviewed the re-irradiated patients 
between 2007 and December 2015. Recurrences were 
considered as all diseases with the same pathological 
diagnosis than the primary previously diagnosed and 
treated H&N cancers, occurring in the same area or 
in corresponding elective lymph nodes, and diagnosed 
during the 5 years following the completion of the primary 
treatment course. Others cases were considered second 
primary cancers. The inclusions criteria were: (I) the first 
course of radiation was delivered after October 2003; (II) 

whatever the tumor site; (III) whatever the pathologic 
subtypes, except lymphomas; (IV) whatever the clinical 
stages; (V) the primary irradiation should be delivered 
by external beam radiotherapy; (VI) no total or partial 
brachytherapy for one or both treatments; (VII) a significant 
overlapping between the two irradiated volumes; (VIII) 
the dose of re-RT was at the level of a curative-intend 
treatment; (IX) exclusive or adjuvant re-RT /re-RT-CT 
were allowed, and (X) no minimal interval between the two 
courses of radiotherapy. 

Treatments at recurrence or for new cancer in irradiated 
area

Surgery, chemotherapy
After maximal safe surgical resection without or with re-
construction, postoperative re-RT was indicated for patients 
with node extracapsular extension, perineural invasion and 
close or positive surgical margins.

Radiation therapy 
For the re-RT simulation, patients were immobilized in the 
treatment position by a thermoplastic mask, including the 
shoulders. A 2.5-mm slice CT, with an intravenous contrast 
injection, was performed. For improving delineation, this 
CT was matched with pre-/post-operative MRI and/or 
PET when available. The target volume comprised the 
gross tumor volume (GTV) for exclusive re-RT, or the 
tumor bed for the post-operative re-RT, expanded with 
a 0–10-mm isotropic margin to determine the high-risk 
clinical target volume (CTV). The CTV was corrected to 
the anatomical barriers free of tumor invasion. Pathological 
lymph nodes were included in the high-risk CTV. 
Prophylactic elective lymph nodes and adjacent structures 
to the high-risk CTV were included in intermediate and 
low-risk CTVs. The CTVs were expanded by 1 to 10 mm 
to create the respective planning target volumes (PTVs). 
Re-RT was performed by IMRT, using 6 MV beams from 
linear accelerators. Dose levels and integrated boost technic 
was at the radiation oncologist’s discretion.

Follow-up

During treatment, a physical examination was performed 
weekly to assess acute toxicities. After completion of 
radiotherapy, a radiation oncologist and a H&N surgeon 
clinically evaluated patients approximately every 3 months 
during the first 2 years, and every 6 months thereafter. A 
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first baseline CT or MRI was performed 2–6 months after 
treatment and when clinically required. Acute and late 
toxicities were reported and scored using the Common 
Terminology Criteria for Adverse Events, version 4 
(CTCAE v.4). 

Statistics

Primary endpoints were the median actuarial OS, 
loco-regional progression-free survival (LRPFS), and 
progression-free survival (PFS). Survival was calculated from 
the last day of re-RT. The survival rates were calculated 
with the Kaplan-Meier method. A Cox proportional hazards 
model was used to determine the prognostic factors of OS, 
LRPFS, and PFS. Multivariate regression analysis was 
performed with stepwise variable selection. Kaplan-Meyer 
survival curves were compared by using a log-rank test. 
Comparisons between quantitative and qualitative variables 
were performed using Student’s, Spearman or Pearson 
correlation tests.

The study obtained inst i tut ional  review board 
(n°011113), and participants gave informed consent for the 
use of their data. 

Patient and treatments characteristics

Between 2007 and December 2015, 50 patients (sex ratio 
F/M: 1/6) who met the criteria were re-irradiated using 
IMRT. 

First irradiation time 

The characteristics of the primary disease are shown in  
Table  1 .  The median age at  pr imary disease  was  
56.5 years (range, 39.0–80.0 years). Initial treatment 
included surgery for 37 patients (74%) and neoadjuvant, 
adjuvant, or concomitant chemotherapy for 26 patients 
(52%). The median dose of the first radiotherapy course 
was 66 Gy (range, 42.6–70 Gy) and was delivered with 
IMRT for 38% of the patients. 

Second irradiation time 

The characteristics of the re-irradiated recurrence or second 
primary are shown in Table 2. There were 40 recurrences 
(80%) and 10 new primaries (20%). Forty patients (80%) 
had a performance status (PS) of 0–1 at the time of re-
treatment. Eighteen patients (36%) had only regional 

Table 1 Patients and treatment characteristic at primary cancer time

Characteristics Value 

Gender, N [%]

Male 43 [86]

Female 7 [14]

Smoker, N [%]

>10 pack-years 30 [60]

<10 pack-years/unknown 20 [40]

Age at primary, median (range) (years) 56.5 [39.0–80.0]

Primary cancer

Stage, N [%] 

I–II 13 [26]

III–IV 37 [74]

Initial site of the disease, N [%]

Oropharynx 14 [28]

Hypopharynx 9 [18]

Oral cavity 6 [12]

Larynx 4 [8]

Miscellaneous 17 [34]

Histology, N [%]

SCC 42 [84]

Adenocarcinoma 5 [10]

Miscellaneous 3 [6]

Differentiation grade, N [%]

Grade 1 16 [32]

Grade 2 17 [34]

Grade 3 15 [30]

Unknown 2 [4]

Surgery, N [%] 37 [74]

Chemotherapy, N [%] 26 [52]

Radiotherapy

Dose, median (range) (Gy) 66 (42.6–70)

3DRT, N [%] 31 [62]

IMRT, N [%] 19 [38]

Early toxicity max., N [%]

Grade 0–2 35 [70]

Grade 3–4 15 [30]

Late toxicity max., N [%]

Grade 0–2 40 [80]

Grade 3–4 10 [20]

SCC, squamous cells carcinoma; IMRT, intensity-modulated 
radiotherapy; 3DRT, 3D radiation therapy.
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lymph node recurrence and 33 patients (66%) were stage III 
or IV. Surgical resection was performed in 40 patients (80%). 

Four patients received a variable combination of neo-
adjuvant chemotherapy or cetuximab. Concomitantly to re-
RT, 17 patients received weekly cetuximab and ten patients 
received a variable combination of chemotherapy. 

The median interval between the two courses of 
irradiation was 22 months (range, 5–112 months),  
29 months for patients initially treated with 3-dimensional 
radiation therapy (3DRT) and 16 months for patients who 
received IMRT (P<0.001). The median re-RT dose was  

Table 2 Patients and treatments characteristics at recurrence or 
second cancer time

Characteristics N

Intercurrent head and neck cancer (surgical 
resection), N [%]

6 [12]

Age at recurrence, median (range) (years) 59.5 (41.0–81.0)

Recurrence/secondary cancer

Recurrence type, N [%]

Locoregional recurrence 40 [80]

Second primary 10 [20]

Performance status at recurrence, N [%]

PS 0–1 40 [80]

PS 2–3 9 [18]

Unknown 1 [2]

Stage, N [%]

I–II 16 [32]

III–IV 33 [66]

Unknown 1 [2]

Recurrence site, N [%]

Oropharynx 9 [18]

Hypopharynx-larynx 7 [14]

Oral cavity 5 [10]

Miscellaneous 11 [22]

Lymph node 18 [36]

Histology, N [%]

SCC 41 [82]

Adenocarcinoma 4 [8]

Miscellaneous 5 [10]

Differentiation grade, N [%]

Grade 1 10 [20]

Grade 2 14 [28]

Grade 3 22 [44]

Unknown 4 [8]

Surgery, N [%] 40 [80]

Positive margins 27 [68]

Vascular invasion 13 [33]

Perineural invasion 11 [28]

Extracapsular extension 15 [38]

Table 2 (continued)

Table 2 (continued)

Characteristics N

Neoadjuvant chemotherapy/targeted drugs, 
N [%]

4 [8]

Concomitant chemotherapy/targeted drugs, 
N [%]

27 [54]

Cetuximab 17 [63]

Variable drugs 10 [37]

Radiotherapy

Median re-RT span time [range] (months) 22 [5–112]

Dose median [range] (Gy) 66 [45–70]

Mean PTV volume [range] (mL) 220.5 [41.6–689.8]

High-risk PTV [range] (mL) 168 [42–520]

Median treatment duration [range] (days) 47 [16–64]

Technique radiotherapy, N [%]

One level of dose 32 [64]

Two levels of dose 15 [30]

Three levels of dose 3 [6]

Technique radiotherapy, N [%]

Grade 0 3 [6]

Grade 1–2 33 [66]

Grade 3 14 [28]

Late toxicity maximal grade per patient,  
N [%]

Grade 0 20 [40]

Grade 1–2 16 [32]

Grade 3–5 14 [28]

SCC, squamous cells carcinoma; re-RT, re-irradiation; PTV, 
planning target volume.



Chinese Clinical Oncology, Vol 7, No 6 December 2018

© Chinese Clinical Oncology. All rights reserved.   Chin Clin Oncol 2018;7(6):60cco.amegroups.com

Page 5 of 9

66 Gy (range, 45–70 Gy), with a standard fractionation. 
The mean PTV was 220.5 mL (range, 41.6–689.8 mL).

Results

Median follow-up for surviving patients was 13.6 months 
(range, 0.8–68.5 months). 

OS

The median OS, and 1- and 2-year OS rates were 15.7 
months and 62.4% and 33.9%, respectively (Figure 1A). 
On univariate analysis, significant OS differences were 
shown for PS (P=0.011), re-RT interval (P=0.012), high-
risk volume (P=0.025), re-RT duration time (P=0.033), and 
the technique of first course radiotherapy (P=0.036). On 
multivariate analysis, PS 0–1 (HR, 0.518; 95% CI: 0.292–
0.917; P=0.024) and 3DRT use during the first irradiation 
course technique (HR, 0.415; 95% CI: 0.183–0.938; 
P=0.035) were favorable independent significant prognostic 
factors of OS. 

LRPFS

Twenty-seven patients developed local failure (54%). 
Among these patients, four individuals also had regional 
recurrence. Only one patient had an isolated regional 
failure. The median LRPFS and 1- and 2-year LRPFS 
rates were 8.3 months and 46.6% and 35.9%, respectively 
(Figure 1B). On univariate analysis, statistically significant 
differences were found for re-RT interval (P=0.004), re-RT 
dose (P=0.005), duration of re-RT (P=0.006), age (P=0.015) 
and, dose-level schedules (P=0.033). On multivariate 
analysis, a surgical resection before re-RT (HR, 0.107; 95% 
CI: 0.027–0.428; P=0.002), higher age (HR, 0.894; 95% 
CI: 0.833–0.960; P=0.002), PS 0–1 (HR, 0.316; 95% CI: 
0.140–0.715; P=0.006) and long re-RT interval (HR, 0.970; 
95% CI: 0.945–0.996; P=0.024) were favorable independent 
significant prognostic factors of LRPFS. 

PFS

The median PFS and 1- and 2-year PFS rates were  
7.0 months and 45.0% and 30.4%, respectively (Figure 1C). 

Figure 1 Kaplan-Meyer’s curves for global OS (A) (solid curves) with 95% confidence intervals (dotted curves), comparison of the 
performance status at re-RT (B) and the technique used for the first course of irradiation (C). OS, overall survival; re-RT, re-irradiation; 
IMRT, intensity-modulated radiotherapy; 3DRT, 3D radiation therapy. 
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On univariate analysis, statistically significant differences 
were found for the re-RT interval (P=0.002), re-RT 
duration time (P=0.011) and, age (P=0.019).

On multivariate analysis, a surgical resection before re-
RT (HR, 0.129; 95% CI: 0.036–0.466; P=0.002), a PS 0–1 
(HR, 0.399; 95% CI: 0.208–0.764; P=0.006), and a long re-
RT interval (HR, 0.958; 95% CI: 0.927–0.989; P=0.009) 
were favorable independent significant prognostic factors.

Toxicity

Fourteen patients (28%) experienced early grade 3 
toxicities, dysphagia (n=11), mucositis (n=4), and one case of 
grade 3 dermatitis. No acute grade 4 or 5 early toxicity was 
reported (Table 2). 

Late grade 3 toxicities appeared for 14 patients (28%), 
mainly dysphagia (n=7), xerostomia (n=3), soft tissues 
necrosis (n=3), trismus (n=2), osteoradionecrosis, hearing 
loss, fistula and dyspnea (one case for each complication). 
There were one grade 4 and two cases of grade 5 toxicities, 
following a carotid rupture and a laryngeal edema (Table 2). 
There was no correlation between the toxicity and interval 
between the both irradiations.

Discussion

In the present retrospective study, that included 50 patients, 
we reported a median OS of 15.7 months with a 2-year 
OS rate of 33.9%, consistent with published data under 
comparable conditions. Indeed, the median OS ranged 
from 9.6 to 27.6 months (3,13,15-17), with 2-year OS rates 
ranging from 32.0% to 67.4% (3,8,13,15-17). In the current 
study, the 2-year LRPFS and PFS rates were 35.9% and 
30.4%, respectively. These figures were slightly below to 
those previously published, ranging from 37.5% to 65.8% 
for LRPFS (18) and from 38% to 59% for PFS (19-21). 
These discrepancies cannot be explained by differences 
with the published data in terms of (I) age of the patients, 
which ranged from 43 to 65 years (8,22); (II) rates of rT3 
and rT4, which ranged from 52.9% to 84% (3,16,18,22-24); 
(III) rates of rN2 or rN3, which ranged from 3.7% to 44% 
(3,16,18,23,24); (IV) rates of the patients who underwent 
surgical resection, which ranged between 0 and 64% 
(15,16,18,21-25); (V) of median prescribed doses reported, 
which ranged from 47.5 to 70.7 Gy (8,13,15-18,20,22-24,26); 
(VI) volume definitions and margins from the GTV or post-
operative bed to the PTV (17,18,20), and (VII) of patients 
receiving concomitant chemotherapy, which ranged from 

20.2% to 100% in previous studies (3,15,16,20-24).
Some factors were no longer specified in most of 

publications, including the number of relapse and second 
primary cancers as well as the dose levels schedules and 
lymph nodes included in the irradiation fields. These 
factors influencing these results could explain the observed 
differences. Most of the patients of the current series were 
treated with TomoTherapy®, classically known to be a 
robust irradiation technique. The ability of this device to 
explain the difference of the results should be considered 
unlikely. 

Finally, the most obvious difference between the 
present cohort and the published series was the mean 
interval between the two courses of irradiation, which 
was shorter than previously reported (25 to 49.5 months) 
(3,13,15,16,18,20-24). This interval is known to be 
prognostic for loco-regional control and OS (3,26,27) and 
could at least contribute to the observed difference. 

Concerning prognostic factors, we found in multivariate 
analysis showed that a PS of 0–1 is prognostic for OS, 
LRPFS and PFS. The impact of a good global status 
on OS and local control was previously demonstrated 
in several studies (10,13,14,28). Riaz et al. re-irradiated 
257 patients using mostly IMRT at a median dose 
of 60 Gy with standard fractionation and found an 
improvement of OS and a difference of local control 
when the Karnofsky Performance Status (KPS) was 
>80% (HR, 0.41; P<0.001 and HR, 0.36; P<0.0001,  
respectively) (13). Salama et al., in a meta-analysis of 115 
patients re-irradiated with concomitant chemotherapy, 
found that a PS of 0–1 was associated with a 3-year OS and 
PFS rates of 28% and 38%, respectively, whereas these rates 
were 16% and 21%, respectively for patients with a PS of 
2–3 (P=0.04) (14). 

We showed that 3DRT at the first treatment was a 
favorable prognostic factor for OS. Three reasons could 
explain this observation: first, initially, only 38% of the 
patients were treated with IMRT; initially, the efficacy of 
IMRT was perhaps not optimal because of the learning 
curve and finally, patients who were treated initially with 
3DRT had a longer interval between both irradiations than 
those treated with IMRT. Even if IMRT had demonstrated 
better target volume coverage than 3DRT (29), a small 
error in contouring will lead to under-dosing of some parts 
of the target volume, likely due to of relapse (30). 

Surgical resection was associated with an improvement 
of LRPFS and PFS in multivariate analysis in the present 
series, which is consistent with the meta-analysis of Salama 
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et al. (14) in which the 3-year LRPFS rate was 51% for 
patients who underwent surgery compared to 19% for the 
non-surgical patients (P=0.00005). Recently, this factor was 
confirmed by several authors (31) in larger series (32) and 
was introduced in a recursive partitioning analysis (33).

A short interval between the two courses of irradiation 
was an independent unfavorable prognostic factor for 
the LRPFS and the PFS. Several published series have 
highlighted the impact of this factor on the OS rate and 
loco-regional control rate (3,13,26). In the series of Duprez 
et al. re-irradiated 84 patients with IMRT, and showed 
that the disease-free survival rates and the OS rates were 
significantly higher when the interval was longer than  
2 years (3). Hoebers et al., in a series of 58 patients, found 
an improvement of LCPFS for patients who developed a 
relapse more than 3 years after the first irradiation (HR, 
0.43; P=0.036) (26). The reason for this improvement is not 
clear, but could be linked to the recovering of the damaged 
tissue over time after the first irradiation or an improved 
radiosensitivity of the tumor due to less hypoxia with time. 

In the present series some previously indicated prognostic 
factors were not confirmed. Indeed, the prescribed dose 
was not significantly associated with LRPFS, although 
this factor was often indicated previously (13,15,17,34,35). 
The explanation for this finding is obviously the level of 
the doses since the median dose was 66 Gy and only four 
patients received less than 50 Gy, although the previously 
published dose thresholds were 50 Gy (13,17) or 60 Gy 
(15,34). A second reason is the potential confusion between 
the actual delivered dose and the prescribed dose, which 
limits the relevance of this parameter. Thirdly, the number 
of levels of dose could be a surrogate for the dose in the 
present series, and in this case, this factor was showed as a 
prognostic factor of LRPFS in univariate analysis. To our 
knowledge, this study is the first to indicate this factor, 
likely because the use of this technique remains rare in cases 
of re-RT.

Additionally, we did not show that high-risk GTV was a 
prognostic factor for any survival. By contrast, Tian et al., 
in a series of 60 patients with re-irradiated nasopharyngeal 
cancer, showed a significant improvement of OS when the 
GTV was smaller than 20 mL (22). Three factors could 
explain our conclusion: first, the current median high-risk 
volume was higher at 150 mL, second, the current primitive 
tumor distribution was more variable, and finally, Tian 
et al showed a relationship between the tumor volume, 
complications and, finally cause of death (22), a relationship 
that we did not observe. 

In contrast to previously published data (23), in which 
young age was typically associated with improved LRPFS, 
we found that an older age was correlated with LRPFS 
improvement. The reasons for this difference can be 
assumed, in the present series, to be a trend toward a 
correlation between a large interval to re-RT and a higher 
age (P=0.0695). We showed a highly significance correlation 
between the interval and LRPFS, and there was a low 
rate of HPV-positive patients in the present series. In the 
previously published series, the number of HPV-positive 
cases was potentially higher. However, the published 
data were not sufficiently specified to demonstrate this 
assumption. 

Conclusions

The present series showed that IMRT improved OS. 
Selection of patients is fundamental to obtain the best 
results. An interval between the both irradiation times 
longer than 24 months is required. Surgical patients with 
a good PS were obviously those who could expect the best 
results. Notably, additional prospective trials are urgently 
needed to improve the indications and results of patients 
with local H&N relapses. 
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