
Abstract. Background/Aim: Head and neck squamous cell
carcinoma (HNSCC) is characterized by high relapse rates and
low survival in comparison to other malignancies. Patients and
Methods: Fifty-two patients suffering from recurrent HNSCC
were compared, analyzing the impact of different regimes,
including surgery, radiotherapy (RT), chemotherapy and
immunotherapy on progression-free survival (PFS), overall
survival (OS), locoregional control (LRC), and adverse events.
Results: The standard RT technique was intensity-modulated
radiotherapy (IMRT) in all patients. In the multivariate analysis,
higher cumulative RT dose significantly influenced LRC whereas
surgery and age significantly impacted PFS and OS.
Conclusion: IMRT dose-escalation, as well as surgery, appear
beneficial in the treatment of recurrent HNSCC. Moreover,
nivolumab and platin-based therapy might be superior agents
for systemic therapy in comparison to cetuximab.

Head and neck cancer is a common neoplasm with a rising
incidence and worldwide more than 600,000 new cases
annually (1). It often arises from epithelial cells, especially
squamous cells, representing 90% of all head and neck
carcinomas (2). Carcinomas in the head and neck are

frequently diagnosed in a locally advanced stage and represent
a significant threat to patients’ lives (3-5). Head and neck
squamous cell carcinoma (HNSCC) requires special treatment
due to its location next to vital structures and organs and
associated limitations of extensive surgery. An individual
combination of therapy options is most commonly used,
considering location, distinction, histological patterns, and
patient characteristics (6). The aim is to treat the tumor and at
the same time prevent a recurrence, grand reduction in quality
of life, and long-term toxicities. Established approaches for
the primary treatment of HNSCC include open and minimally
invasive surgical interventions (7). Radiotherapy (RT) is
beneficial in patients with locally advanced and large tumors
or close resection margins (8, 9).

Moreover, adjuvant radiochemotherapy is used to treat
primary tumor and micro metastases. In addition, platin-based
chemotherapy and cetuximab, an EGFR-inhibitor, have proved
to be efficient (10, 11). Despite aggressive primary treatment
with curative intent, relapse rates are high in the form of distant
metastases or locoregional recurrences (12). However,
treatment for recurrent squamous cell carcinomas has been less
investigated than for primary tumors (13, 14).

Agents used to treat recurrent HNSCC include cisplatin,
methotrexate, paclitaxel, docetaxel, cetuximab, pembrolizumab,
and 5-FU (15). In addition, nivolumab, an anti-PD-1
monoclonal antibody, presents an established agent after the
failure of platinum-based therapy (16, 17). Various randomized
phase III trials comparing anti-PD(L)-antibodies as a treatment
alone or combined with chemotherapy are ongoing.

The purpose of this analysis is to investigate the effects of
different surgery, RT, and chemotherapy regimens on overall
survival (OS), progression-free survival (PFS), and locoregional
control (LRC) rates for patients with recurrent HNSCC.
Moreover, RT toxicities have been examined, considering in- or
outfield radiation and the cumulative applied RT dose.
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Patients and Methods 
Patient selection. We conducted a retrospective cohort study based
on 196 patients treated for HNSCC in our institution between 2012
and 2018. In our study, we included patients who met the following
inclusion criteria: patients at the age of 18 years or older, with a
local recurrence from a histological confirmed HNSCC, pre-
treatment of the primary carcinoma in the head and neck,
completion of treatment course, and a minimum follow-up time of
3 months (Figure 1). Patients only with distant recurrence were
excluded (N=26). In addition, all patients were classified according
to the TNM-classification version 8 (18). Common Terminology
Criteria for Adverse Events (AEs) was used to assess toxicities. In
this analysis, fifty-two patients filled the inclusion criteria.

Therapy. After the initial diagnosis of HNSCC, twenty-seven (52%)
subjects experienced surgical resection of the primary neoplasm, 46
(89%) patients underwent RT of the primary tumor, and 38 patients
(73%) also had concurrent chemotherapy. The primary
radiochemotherapy regimens included cisplatin (N=27), carboplatin
(N=12) and cetuximab (N=3).

In the relapse situation, eleven patients (21%) underwent surgery
of the locally recurrent tumor, 45 patients (87%) underwent re-
irradiation of the locally recurrent HNSCC using intensity-
modulated radiotherapy (IMRT) with a medium RT dose of 45 Gy
and a medium fraction dose of 1.8 Gy. Forty-four (85%) patients
received salvage concurrent chemotherapy. Chemotherapy regimens
included platin-based therapy (cisplatin N=10 and carboplatin
N=10) or cetuximab (N=20), immunotherapy included nivolumab
(N=4) and 5-FU (N=3), 3 patients received a combination of agents.
The median interval between the two RT courses was 14 months
(range=5-267 months).

Compliance with Ethical Standards. All procedures were performed
in accordance with the ethical standards of the University Hospital
of Muenster, of the national research committee, of the 1964
Helsinki declaration and its later amendments or comparable ethical
standards.

Statistical analysis. All our statistical analyses were conducted with
SPSS version 27.0 software (IBM, Armonk, NY, USA). We
considered differences statistically significant at a p-value of <0.05.
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Figure 1. Patient selection.



Chi-squared or Fisher exact tests were used to examine the
relationships between two categorical variables. OS was measured
from the relapse date until death, and PFS was calculated from the
relapse date until relapse or death, whichever occurred first. LRC
was calculated from the relapse date until locoregional progress or
recurrence. If progression or death did not occur before the cut-off-
date, data were censored at the time of last seen. Time-dependent
event curves were calculated using the Kaplan Meier method.
Comparisons were made using the log-rank test. 

Results 

Patient and disease characteristics. Critical clinical
characteristics of the study cohort are summarized in Table
I, including tumor classification, grading of the carcinoma,

tumor localization, operation, RT and systemic treatment
parameters for the primary and recurrence therapy, relapses
after salvage treatment, metastases, and vital state. 

At the time of the final analysis, 41 patients had died, and
11 were alive. The median age of this cohort at the time of
diagnosis of the primary tumor was 58 years (range=0-83
years), the majority of patients was male (N=40, 77%).
Regarding initial tumor stage, five patients (9%) were
classified as T1, 13 patients (25%) as T2, 15 patients as T3
(29%), and 17 patients (33%) as T4 disease, according to the
TNM classification systems (8th edition). The nodal status of
37 (71%) patients was positive. Thirty patients (58%) had a
low-grade tumor, while 13 patients (25%) were diagnosed
with a high-grade carcinoma. Out of this cohort, 27 patients
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Table I. Patient and treatment characteristics. 

Characteristic                                                          Nr. (% or range)
  
Patients                                                                                52
Median age                                                                 58 y (40-83)
Sex                                                                              F: 12 (23 %) 
                                                                                   M: 40 (77 %) 
Tumor classification                                                             
  T1                                                                                 5 (9 %)
  T2                                                                                13 (25%)
  T3                                                                                15 (29%)
  T4                                                                                17 (33%)
  Unknown                                                                      2 (4 %)
Nodal classification                                                              
  Negative                                                                     12 (23%)
  Positive                                                                       37 (71%)
  Unknown                                                                       3(6%)
Tumor stage                                                                          
  Stage I                                                                           3 (6%)
  Stage II                                                                        5 (10%)
  Stage III                                                                       8 (15%)
  Stage IVa                                                                    26 (50%)
  Stage IVb                                                                     7 (13%)
  Stage IVc                                                                      1 (2%)
  Unknown                                                                      2 (4%)
Grade                                                                                     
  Low-grade                                                                  30 (58%)
  High grade                                                                  13 (25%)
  unknown                                                                      9 (17%)
Primary Surgery                                                                   
  Yes                                                                              27 (52%)
  No                                                                               25 (48%)
Primary tumor site                                                                
  Epipharyngeal                                                              2 (4%)
  Oropharyngeal                                                            26 (50%)
  Orohypopharyngeal                                                     6 (11%)
  Hypopharyngeal                                                         17 (33%)
  Multiple sites                                                                1 (2%)
Primary radiochemotherapy                                                 
  Yes                                                                              37 (71%)
  No                                                                              15 (29%)

Characteristic                                                          Nr. (% or range)
  
Primary radiation                                                                  
  Yes                                                                              46 (89%)
  No                                                                               6 (11%)
Primary radiation parameters                                               
  Medium RT dose, Gy                                              70.2 (16-73)
  Medium fraction dose, Gy                                       1.8 (1.5-2)
Secondary surgery                                                               
  Yes                                                                              11 (21%)
  No                                                                               41 (79%)
Secondary radiochemotherapy                                             
  Yes                                                                              44 (85%)
  No                                                                               7 (15%)
Secondary radiation                                                              
  Yes                                                                             45 (86.5%)
  No                                                                              6 (13.5%)
Secondary radiation parameters                                           
  Medium RT dose, Gy                                               45 (27-72)
  Medium fraction dose, Gy                                       1.8 (1.8-2)
  Medium cumulative total dose, Gy                        108 (53-150)
  Medium follow up, months                                       19 (2-65)
Relapse pattern                                                                     
  Infield                                                                        23 (44%)
  Marginal                                                                      7 (13%)
  Outfield                                                                         3 (6%)
  Unknown/no radiation twice                                     19 (37%)
Distant metastases                                                               
  Yes                                                                              28 (54%)
  No                                                                               24 (46%)
Local re-relapse                                                                   
  Yes                                                                              20 (38%)
  No                                                                               31 (60%)
  Unknown                                                                      1 (2%)
Status                                                                                     
  Alive                                                                           10 (19%)
  Dead                                                                            40 (77%)
  Lost to follow                                                               2 (4%)

RT: Radiotherapy.  



(52%) received primary surgery. The most common primary
tumor site was oropharyngeal in 26 patients (50%). Forty-six
patients (89%) initially underwent radiotherapy, while 37
patients (71%) received primary radiochemotherapy. The
medium radiation dose was 70.2 Gy (range=16-73 Gy), and
the medium fraction dose was 1.8 (range=1.5-2). Thirty-nine
patients (75%) developed early relapse (≤24 months after
primary therapy). For the relapsed carcinoma, eleven patients
(21%) received salvage surgery, 45 patients (86.5%)
underwent salvage radiation, and 44 patients (85%) had
salvage radiochemotherapy. The medium salvage radiation
dose was 45 Gy (range=27-72 Gy), and the medium fraction
dose was 1.8 (range=1.8-2). The medium cumulative dose was
107 Gy (range=53-150 Gy). Medium follow-up after salvage
RT was 19 months (range=2-65 months). The recurrent
carcinoma was located within the primary radiation area in 23
patients (44%), marginal to the primary tumor site in 7
patients (13%), outfield in 3 patients (6%). The remaining
patients (37%) did not receive prior radiation, or their relapse
pattern was unknown. Distant metastases were recorded in 28
patients (54%), most commonly in the lung (N=20), liver
(N=5), brain (N=2), bones (N=3), and mediastinal (N=5). A
recurrence after salvage treatment was recorded in 20 patients
(38.5%). Most commonly, these second relapses were treated
with cetuximab (N=7) or nivolumab (N=5). 

Outcomes.
Overall and progression-free survival rates. Following
relapse, the median OS was 16 months (95%CI=11-20), and
median PFS was ten months (95%CI=8-12). Thus, one-year
OS and 1-year PFS were 59±7% and 38±7%, respectively. 
We could not observe any difference in OS regarding
histological grade (p=0.7). Regarding primary T-classification,
patients with early-stage (T1-T2) had a trend towards more
prolonged survival. Early-stage patients had a median OS of
21 months vs. 13 months for late stages (p=0.1). Similarly,
regarding tumor stages, there was a trend towards longer OS
in patients with early-stage disease vs. advanced stages (21
months vs. 14 months, p=0.1). Nodal status (p=0.3) or distant
metastases (p=0.4) were not associated with a significant
difference in OS. Patients who underwent surgery as part of
the primary treatment strategy had a significantly longer OS
than patients without surgery (21 months vs. 11 months,
p=0.04, Figure 2). Similarly, patients who received surgery as
part of salvage treatment tended to have longer OS (36 months
vs. 13 months, p=0.09). There was no significant impact of
salvage radiotherapy (p=0.3) or chemotherapy (p=0.9) on OS.
There was a significantly higher OS in sub-group analysis for
patients treated with platin-based therapy than cetuximab
(p<0.01). We could not observe a difference between platin-
based therapy or nivolumab (p=0.2). We detected a
significantly higher OS in younger patients (<58 years)
compared to older patients (p<0.01, Figure 3). Female patients

had a longer OS (p=0.04). Patients suffering from a relapse
after salvage treatments compared to the other patients had a
median OS of 22 months vs. 10 months (p=0.1). The time
interval between first diagnosis and relapse did not have a
significant impact on OS (p=0.6; Figure 4). 

There was no significant difference in PFS regarding
histological grade (p=0.3), primary T classification (p=0.4) or
nodal status (p=0.2). A trend for longer PFS could be detected
for patients without distant metastases (p=0.06). Patients who
experienced surgery as part of the primary treatment strategy
had a significantly longer PFS than patients without surgery
(14 months vs. 7 months, p=0.03). Similarly, patients who
received surgery as part of salvage treatment had a significantly
longer PFS (17 months vs. 9 months, p=0.03). PFS showed no
significant difference between early or late relapses (p=0.5).
There was no significant impact of RT (p=0.1) or
chemotherapy (p=0.9) on PFS regarding salvage therapies.
Comparing the chemotherapy agents, a significantly longer
PFS for patients treated with cisplatin compared to cetuximab
could be found (p=0.004). There was no noticeable difference
between cisplatin and nivolumab (p=0.7).  We detected a
significantly higher PFS in younger patients compared to older
patients (p=0.03). Female patients had a non-significant
difference in PFS (p=0.2) compared to male patients. 

Loco-regional control. Local relapses of the recurrent
HNSCC were detected in 20 patients (38%). Distant
metastases occurred in 28 patients (54%). Thirteen patients
(24%) had both. For the whole cohort, the median LRC was
19 months (95%CI=12-26). The 1-year LRC was 65±8%. 

In our cohort, no significant difference in LRC regarding
histological grade (p=0.2), primary T classification (p=0.8), or
nodal status (p=0.9) was detected. Regarding distant
metastases (p=0.09), there was a trend towards longer LRC
without metastases. We could not detect a significant impact of
primary or salvage surgery on LRC (p=0.3). Patients who
received surgery as part of salvage treatment had a longer LRC
(41 months vs. 27 months, p=0.3). The application of primary
RT showed a trend towards a shorter LRC (p=0.1). Regarding
salvage therapies, there was no significant impact of RT
(p=0.1) or chemotherapy (p=0.7) on LRC. Salvage radiation
dose (p=0.02) and RT cumulative dose (p=0.004) showed a
significant impact on LRC. Patients with early relapses
compared to late relapses had a non-significant shorter LRC
(p=0.6). Platin-based chemotherapy treatment showed a trend
towards longer LRC compared to cetuximab (p=0.14).
Nivolumab therapy had no significant difference compared to
platin-based treatment (p=0.6). There was neither a difference
in LRC between younger and older patients (p=0.8) nor did
sex account for a significant difference in LRC (p=0.5). 

Cox proportional hazards model. In a Cox proportional
hazard model, age, sex, stage of disease, grade, surgical
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intervention, time interval till relapse, RT dose of salvage
treatment, cumulative dose, and use of chemotherapy were
included (Table II).

In the univariate analyses, several parameters emerged as
potential predictors of survivals. In the follow-up multivariate
analysis, a higher salvage RT dose was associated with better
LRC. RT cumulative dose was associated with PFS, while
age and surgeries were found to be significant determinates
of OS.

Toxicities. During salvage RT courses, most patients (85%)
experienced adverse events (AEs). Twenty-two patients
(44%) developed grade 1 AEs and 13 patients (25%)
experienced grade 2 AEs. Grade 3 and 4 toxicities were
observed in 9 patients (17%) and one (2%), respectively. No
radiation-related deaths occurred, but two radiation-related
breaks took place. The most common acute AEs were
erythema and mucositis. 

Regarding radiation dose, patients receiving a cumulative
high-dose (>107 Gy) did not have more severe toxicities than
patients with lower doses. Severe toxicities (grade 3 and 4)
were not observed in patients receiving outfield radiation
(N=3) as salvage therapy. Patients with infield radiation
(N=22) developed grade 3 in 13% and grade 4 in 4% of cases. 

Regarding salvage chemotherapy, seven patients (13%)
changed the chemotherapy-agent or received a dose
reduction due to side effects such as leukopenia (N=2),
nephrotoxicity (N=2), or strong emesis (N=1).

Discussion 

This analysis aimed to compare the impact of different
combinations of RT, surgery, and chemotherapy strategies on
LRC, PFS, OS, and radiation-related toxicity in recurrent
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Figure 3. Kaplan–Meier estimates of overall survival according to age
group (N=52).

Figure 2. Kaplan–Meier estimates of overall survival according to
primary surgery. 

Figure 4. Kaplan–Meier estimates of overall survival according to
relapse interval (N=52).



HNSCC. From this work, several findings have emerged. Firstly,
surgery treatment, especially primary surgery, significantly
influenced OS and PFS of patients treated with recurrent
HNSCC (p=0.05, p=0.04). Corresponding to this, patients who
could not be treated with surgery in the first place but received
primary radiation had a lower PFS and OS (p=0.04, p=0.03).
Tumors with a locally advanced stage and inoperable tumors are
considered for primary radiation and have a worse outcome (19,
20). Therefore, primary surgery is regarded as the standard
treatment for HNSCC (21). It was shown that patients’
prognoses were better if surgery was conducted shortly after
diagnosis (22). In accordance with several studies (23-26), our
results also show that salvage surgery remains the preferred
treatment for recurrent HNSCC with the best efficacy.

Secondly, age was shown to have a significant impact on OS.
In multivariate analysis, this benefit remained a significant
predictor for OS. Younger patients have better outcomes
probably due to better general health status, better tolerance of
aggressive treatment, and fewer comorbidities. With an increase
in age, the effects of chemotherapy decrease (12). Chang and
colleagues also regard age as a critical prognostic factor (23).

Concerning the systemic agents, cetuximab presented a
disadvantage as a salvage agent compared to platin-based
therapy over PFS and OS. In contrast to our findings,
cetuximab is still often used as an agent for salvage
treatment of HNSCC and has shown efficiency in other
studies (11, 27). It is currently used in addition to cisplatin

and 5-FU as first-line treatment for recurrent or metastatic
HNSCC (28). Similar to  our finding, Shapiro et al., Gillison
et al., and Mehanna et al. have shown inferior outcomes for
patients treated with cetuximab (29-32). 

Re-irradiation as salvage treatment was used very carefully
in the past due to increased risks of severe toxicities and
showed unsatisfactory results in long-term control for
conventional RT (33, 34). With image-guided RT and modern
RT techniques, radio-related toxicities and deaths could be
reduced (35, 36). However, only limited data serve as a
guideline for re-irradiation of recurrent HNSCC (37).

In our analysis, IMRT with higher cumulative radiation
dose impacted PFS in the multivariate analysis. While
salvage radiation dose was associated with LRC. In
accordance with our patients’ selection criteria, Strojan et al.
also regard current comorbidities and the preexistence of
organic dysfunction as important factors (38).

In accordance with previous studies (39, 40), sex seemed
to impact OS of patients with recurrent HNSCC.
Interestingly, characteristics of the primary tumor such as
stage and grading, usually regarded as critical predictive
factors for the primary tumor (41, 42), did not seem to
impact LRC, OS, and PFS for the relapsed carcinoma. 

Similar to previous studies (43), locoregional recurrence and
salvage radiation mainly occurred infield in our patients. This
could result in more adverse events due to higher amounts of
cumulative radiation dose. IMRT, used for all patients' salvage
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Table II. Univariate and multivariate analyses for locoregional control (LRC), progression-free survival (PFS), and overall survival (OS) (N=52).

Risk factor                                                                              LRC                                                   PFS                                                  OS

                                                                           HR             95%CI        p-Value      HR              95%CI        p-Value      HR            95%CI         p-Value

Univariate model                                                                                                                                                                                                               
Age (≤58 y vs. >58 y)                                     0.992       0.927-1.062        0.8        0.524        0.286-0.959       0.04       0.357      0.183-0.694      0.002
Sex (Male)                                                        1.482       0.491-4.468        0.5        1.590        0.737-3.431       0.2         2.354      0.980-5.652      0.06
Stage (advanced vs. early)                               1.138       0.459-2.821        0.8        1.347        0.714-2.543       0.4         1.713      0.855-3.435      0.1
Primary surgery (yes vs. no)                           0.631       0.259-1.538        0.3        0.536        0.294-0.977       0.04       0.520      0.274-0.989      0.05
Secondary surgery (yes vs. no)                       0.569       0.205-1.585        0.3        0.445        0.205-0.966       0.04       0.501      0.220-1.142      0.1
Salvage radiation dose (>45 vs. ≤45 Gy)       0.321       0.120-0.872       0.03       0.475        0.247-0.913       0.03       0.512      0.247-1.061      0.07
RT dose cumulative (≤100 vs. >100 Gy)       3.232       1.134-9.210       0.03       3.096        1.492-6.428       0.002     3.812     1.301-11.170     0.015
Relapse (early vs. late)                                    0.813       0.288-2.296        0.7        0.733        0.403-1.331       0.3         1.023      0.544-1.923      0.9
Salvage CTX administration                           1.255       0.364-4.328        0.7        1.074        0.476-2.421       0.9         1.038      0.454-2.373      0.9
Salvage systemic therapy                                0.797       0.231-2.747      0.719      0.931        0.413-2.099       0.8         0.964      0.421-2.203      0.9

Cetuximab vs. platin-based                           2.314       0.755-7.095       0.14       2.878        1.399-5.919       0.004     3.524      1.551-8.004      0.003
Nivolumab vs. platin-based                          1.543       0.315-7.557        0.6        0.800        0.180-3.548       0.8         0.000               -               1

Multivariate model                                                                                                                                                                                                            
Age (years)                                                           -                     -                   -             -                      -                   -          0.217      0.103-0.458    <0.001
Primary Surgery (yes vs. no)                              -                     -                   -          0.510        0.231-1.125       0.09       0.378      0.187-0.761      0.006
Secondary Surgery (yes vs. no)                          -                     -                   -             -                      -                   -          0.347      0.138-0.869      0.02
RT dose cumulative (≤100 vs. >100 Gy)           -                     -                   -          2.386        0.895-6.358       0.08                                                     
Salvage radiation dose (>45 vs. ≤45 Gy)       0.384       0.127-0.945       0.04           -                     -                   -              -                   -                   -

HR: Hazard ratio; CI: confidence interval; RT: radiotherapy; CTX: chemotherapy. Statistically significant p-values are shown in bold.



radiation, decreases toxicities and allows higher RT doses than
conventional RT (44, 45). Our results indicated that higher
radiation dose resulted in better local control and not
necessarily in higher toxicity rates, although there was a slight
trend towards higher grade AEs with infield radiation.
However, as salvage RT significantly increased LRC with
minimal grade 3 (13%) and grade 4 (4%), salvage radiation
could be recommended. Still, individual factors such as health
conditions seem to play an essential role in toxicities and
should be evaluated before applying re-irradiation (46).

However, our study has several limitations due to its’
retrospective approach, relatively small number of patients, and
diversity of characteristics and treatments, attributable to the
relatively low frequency of recurrent HNSCC. Unfortunately,
we could only include a few cases of patients treated with
nivolumab, and some patient data were missing. Especially
regarding treatment with nivolumab, ongoing prospective
multi-institutional studies address this agent as a treatment
option. Several studies have already found promising effects of
nivolumab (47, 48). Therefore, immunotherapy might be
considered in heavily pretreated patients.

Conclusion 

Salvage treatment of HNSCC remains an interdisciplinary
challenge. Although survival has already improved and
significant advances in modern imaging and immunotherapy
have been made, the need for more curative and less toxic
treatment regimens remains an important issue.

Comparing the different treatment strategies, surgery
remains the most effective primary and salvage therapy. In
combination with high doses of salvage IMRT for better LRC
and systemic therapy, survival could be increased. Platin-based
therapy was superior to cetuximab in our analysis, and
nivolumab could be a promising treatment option.
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