
Abstract. Background/Aim: Many patients with recurrent
head-and-neck cancer have poor outcomes. Predictive factors
allowing judgment of the patient's prognosis are important for
treatment individualization. This study aimed to identify such
factors after irradiation of locoregional recurrence. Patients
and Methods: In 60 patients irradiated for locoregionally
recurrent head-and-neck cancer, 12 factors were evaluated
regarding freedom from second locoregional recurrence and
survival, namely gender, tumor site, initial tumor stage,
primary treatment, time between cancer diagnosis and
irradiation of locoregional recurrence, age, performance score,
tumor and nodal category of recurrence, upfront surgery,
radiation dose and concurrent chemotherapy. Results: On Cox
regression analysis, performance score (p=0.002) and nodal
category (p=0.004) significantly affected survival. Good
performance score (p=0.021) and low nodal category
(p=0.002) were also significantly associated with freedom from
a second recurrence. Conclusion: Independent predictors of
survival and freedom from second locoregional recurrence
were identified as factors facilitating individualized treatment
of patients with locoregionally recurrent head-and-neck cancer. 

More than 50% of patients with head-and-neck cancer
experience locoregional recurrence, which is frequently
associated with a poor outcome (1-3). Many of these patients
receive radiotherapy (RT) or radiochemotherapy (RCT),
administered either as definitive treatment or following
surgery for recurrence. In order to assign the best possible

treatment to a specific patient with a locoregional recurrence
of head-an-neck cancer who has been identified as a suitable
candidate for radiotherapy, it would be very important to be
able to judge the patient’s outcome in terms of freedom form
a second locoregional recurrence and survival. Such a
judgment would be considerably facilitated by knowing
predictive factors for both endpoints. Therefore, this study
was initiated to identify such factors in a cohort of patients
irradiated for locoregionally recurrent head-and-neck cancer.

Patients and Methods

This retrospective study included 60 patients irradiated for
locoregionally recurrent head-and-neck cancer. In this series, 12
factors were evaluated regarding freedom from a second locoregional
recurrence and survival following irradiation of recurrent head-and-
neck cancer. The 12 factors were gender, tumor site (oropharynx
versus hypopharynx, larynx and oral cavity), initial tumor stage
according to American Joint Committee on Cancer (AJCC)
classification (I-II versus III-IV), primary treatment (surgery alone
versus RT/TCT alone and surgery plus RT/RCT), time between
cancer diagnosis and irradiation of locoregional recurrence (≤24
versus >24 months), age at RT of locoregional recurrence (≤64 versus
≥65 years), performance score according to Eastern Cooperative
Oncology Group (ECOG) at RT of locoregional recurrence (0-1
versus 2), tumor category of recurrence (rT) [rT1-2 versus rT3-4 and
Tx (=rT-category unknown)], nodal-category of recurrence (rN) (rN0-
1 versus rN2), upfront surgery of recurrence (no versus yes), radiation
dose for the recurrence (<60 Gy versus ≥60 Gy) and concurrent
chemotherapy for the recurrence (no versus yes).

Initially, univariate analyses of the 12 factors were performed
(Kaplan–Meier method and log-rank test) (4). The factors that
gained significance (p<0.05) were afterwards evaluated in a
multivariate fashion with a Cox regression analysis.

Results
According to the results of this study, survival was
significantly affected on univariate analysis by performance
score at RT of locoregional recurrence (p<0.001), 
N-category of the recurrence (p=0.041), surgery for the
recurrence (p=0.015) and by the radiation dose for the
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recurrence (p=0.021) (Table I). On Cox regression,
performance score [risk ratio (RR)=3.69; 95% confidence
interval (CI)=1.65-8.40; p=0.002] and N-category (RR=3.20;
95% CI=1.45-7.18; p=0.004) maintained their significant
association with survival. For the radiation dose, a trend was
found (RR=2.39; 95% CI=0.88-6.21; p=0.09). Surgery was
no longer significant (RR 1.37; 95% CI=0.58-3.21; p=0.47).

Considering locoregional control, a significant impact on
univariate analysis was seen for laryngeal cancer (p=0.020),
initial tumor stage (p=0.017), performance score at RT of
locoregional recurrence (p=0.004), N-category of the

recurrence (p=0.025), surgery for the recurrence (p=0.004)
and radiation dose for the recurrence (p=0.032) (Table II).
In the subsequent Cox regression, again performance score
(RR=3.09; 95% CI=1.19-8.16; p=0.021) and N-category
(RR=4.77; 95% CI=1.81-13.54; p=0.002) remained
significantly associated with outcome. For tumor site
(RR=1.06; 95% CI=0.80-1.38; p=0.69), initial tumor stage
(RR=1.29; 95% CI=0.79-2.05; p=0.30), radiation dose
(RR=2.15; 95% CI=0.67-6.76; p=0.19) and surgery
(RR=1.86; 95% CI=0.69-4.95; p=0.21), no such association
was observed on Cox regression analysis.
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Table I. Overall survival following irradiation of recurrent head-and-neck cancer.

                                                                                                                                         At 1 year (%)      At 2 years (%)   At 3 years (%)        p-Value

Gender
    Female (n=18)                                                                                                                       66                         53                       53
    Male (n=42)                                                                                                                          64                         56                       50                      0.87
Tumor site
    Oropharynx (n=25)                                                                                                               72                         67                       56
    Hypopharynx (n=1)                                                                                                                0                           0                         0
    Larynx (n=20)                                                                                                                       70                         58                       58
    Oral cavity (n=14)                                                                                                                50                         34                       34                      0.09
Initial tumor stage
    AJCC I-II (n=47)                                                                                                                  70                         61                       55
    AJCC III-IV (n=13)                                                                                                              43                         28                       28                      0.16
Primary treatment
    Surgery alone (n=48)                                                                                                            69                         57                       54
    RT/RCT alone (n=3)                                                                                                             33                         33                       33
    Surgery plus RT/RCT (n=9)                                                                                                 52                         52                         n.a.                  0.41
Time between cancer diagnosis and irradiation of locoregional recurrence
    ≤24 Months (n=30)                                                                                                               57                         43                       38
    >24 Months (n=30)                                                                                                               73                         66                       61                      0.08
Age at RT of locoregional recurrence
    ≤64 Years (n=32)                                                                                                                  75                         65                       56
    ≥65 Years (n=28)                                                                                                                  52                         44                       44                      0.20
ECOG score at RT of recurrence
    0-1 (n=34)                                                                                                                             88                         75                       68
    2 (n=26)                                                                                                                                 33                         26                       26                   <0.001
T-Category of recurrence
    rT1-2 (n=13)                                                                                                                          69                         59                       49
    rT3-4 (n=30)                                                                                                                          69                         61                       61
    rTx (n=17)                                                                                                                             53                         41                       34                      0.12
N-Category of recurrence
    rN0-1 (n=34)                                                                                                                         70                         70                       66
    rN2 (n=26)                                                                                                                            58                         36                       32                      0.041
Surgery for recurrence
    No (n=23)                                                                                                                              51                         33                       26
    Yes (n=37)                                                                                                                             73                         67                       64                      0.015
Radiation dose for recurrence
    <60 Gy (n=14)                                                                                                                      31                         31                       31
    ≥60 Gy (n=46)                                                                                                                      74                         62                       57                      0.021
Concurrent chemotherapy for recurrence
    No (n=20)                                                                                                                              65                         60                       60
    Yes (n=40)                                                                                                                             64                         52                       46                      0.60

AJCC: American Joint Committee on Cancer, RT: radiotherapy, RCT: radiochemotherapy, ECOG: Eastern Cooperative Oncology Group, n/a: not
available, significant p-values are shown in bold. 



Discussion

Despite improvement of outcomes after treatment of locally
advanced squamous cell head-and-neck cancer (5-9), more
than half of the patients experience locoregional recurrence
during follow-up. Since often a complete resection cannot be
achieved, RT or RCT are frequently used for these situations,
either as a definitive treatment approach or as adjuvant
treatment following (incomplete) resection (1-3, 10). Since
patients’ survival prognoses diverse considerably, it is
recommended to tailor the treatment of the recurrent disease

to their remaining lifetime. Patients with a short survival
time should receive a less burdensome therapy with a short
duration. For these patients, control and prevention of
physically demanding symptoms have priority. In contrast,
for patients with a substantially longer lifetime, long-term
results in terms of disease control and survival are more
important. 

These reflections indicate that it would be quite important
to be able to judge a specific patient’s remaining life time.
In order to achieve this goal, knowledge of predictive factors
would assist the physicians who work out the patient’s
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Table II. Locoregional control (i.e. freedom from a second locoregional recurrence) following irradiation of recurrent head-and-neck cancer.

                                                                                                                                         At 1 year (%)      At 2 years (%)   At 3 years (%)        p-Value

Gender
    Female (n=17)                                                                                                                       70                         70                       70
    Male (n=40)                                                                                                                          59                         49                       41                      0.14
Tumor site
    Oropharynx (n=23)                                                                                                               61                         55                       47
    Hypopharynx (n=1)                                                                                                                0                           0                         0
    Larynx (n=19)                                                                                                                       72                         60                       60
    Oral cavity (n=14)                                                                                                                51                         51                       34                      0.020
Initial tumor stage
    AJCC I-II (n=44)                                                                                                                  71                         62                       55
    AJCC III-IV (n=13)                                                                                                              30                         30                       30                      0.017
Primary treatment
    Surgery alone (n=46)                                                                                                            68                         59                       52
    RT/RCT alone (n=2)                                                                                                             50                         50                       50
    Surgery plus RT/RCT (n=9)                                                                                                 32                         32                         n.a.                  0.29
Time between cancer diagnosis and irradiation of locoregional recurrence
    ≤24 Months (n=29)                                                                                                               58                         53                       46
    >24 Months (n=28)                                                                                                               66                         57                       52                      0.64
Age at RT of locoregional recurrence
    ≤64 Years (n=31)                                                                                                                  62                         52                       46
    ≥65 Years (n=26)                                                                                                                  63                         57                       52                      0.71
ECOG score at RT of recurrence
    0-1 (n=32)                                                                                                                             77                         69                       61
    2 (n=25)                                                                                                                                 36                         29                       29                      0.004
T-category of recurrence
    rT1-2 (n=11)                                                                                                                          55                         55                       44
    rT3-4 (n=30)                                                                                                                          65                         51                       51
    rTx (n=16)                                                                                                                             64                         64                       51                      0.97
N-category of recurrence
    rN0-1 (n=32)                                                                                                                         71                         71                       61
    rN2 (n=25)                                                                                                                            49                         29                       29                      0.025
Surgery for recurrence
    No (n=22)                                                                                                                              31                         24                       24
    Yes (n=35)                                                                                                                             78                         71                       63                      0.004
Radiation dose for recurrence
    <60 Gy (n=13)                                                                                                                      28                         28                       28
    ≥60 Gy (n=44)                                                                                                                      72                         62                       55                      0.032
Concurrent chemotherapy for recurrence
    No (n=19)                                                                                                                              76                         76                       67
    Yes (n=38)                                                                                                                             56                         45                       40                      0.12

AJCC: American Joint Committee on Cancer, RT: radiotherapy, RCT: radiochemotherapy, ECOG: Eastern Cooperative Oncology Group, n/a: not
available,  significant p-values are shown in bold.



treatment plan. In addition to predictors of survival, such
factors would also be important with respect to determining
the likelihood of a second locoregional recurrence. Such
factors could be helpful when deciding how aggressive
treatment should be.

Therefore, the current study was performed in order to
identify factors predictive of survival and freedom from a
second locoregional recurrence. According to our results, a
better performance score (ECOG 0-1) and a lower nodal
category of the recurrence (rN 0-1) were independent
predictors of better survival. With respect to freedom from a
second locoregional recurrence, the same factors were
independently associated with outcome. Taking into account
the retrospective nature of these data, the following
recommendations may be derived from these results. Patients
with a less favorable performance score (ECOG ≥2) and a
less favorable nodal category of the recurrence (rN ≥2) likely
experience poor prognoses and appear better suitable for a
less burdensome and more palliative-oriented treatment. In
contrast, patients with a good or very good performance
score (ECOG 0-1) and a lower nodal category of the
recurrence (rN 0-1) are candidates for a cure-oriented, more
aggressive regimen.

In conclusion, this study identified independent predictors
of survival and freedom from a second locoregional
recurrence in patients irradiated for locoregionally recurrent
head-and-neck cancer. These predictors can assist the
physician when aiming to prescribe the best possible
individualized treatment for such a patient.
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