
Abstract. Background/Aim: Approximately half of head and 
neck squamous cell carcinoma (HNSCC) cases recur, with 
most recurrences occurring within the first two years after 
treatment. Although it has been suggested that the interval 
to recurrence after radical treatment is associated with 
prognosis in patients with HNSCC, further investigation is 
needed. Patients and Methods: Patients diagnosed with 
HNSCC at Kyushu University Hospital were retrospectively 
analyzed (n=500). Early recurrence (ER) was defined as 
disease recurrence within six months of radical treatment, 
whereas late recurrence (LR) was defined as recurrence after 
more than six months. Continuous variables were assessed 
using the Mann–Whitney U-test and categorical variables 
were assessed using Fisher’s exact test. Results: A total of 
234 patients experienced recurrence, with 110 and 124 
patients experiencing ER (recurrence within two to six 
months) and LR (recurrence after six months), respectively. 
Multivariate analyses identified two independent risk factors 
for poor prognosis: ER [hazard ratio (HR)=3.200, 95% 
confidence interval (CI)=1.570-6.521, p=0.001] and absence 
of radiotherapy (HR=0.374, 95%CI=0.191-0.733, p=0.004). 
In patients with recurrent HNSCC, a short interval to 
recurrence is a risk factor for poor prognosis and survival. 

This study demonstrated the prognostic value of ER in these 
patients. Conclusion: The selection of treatment for patients 
with recurrent head and neck squamous cell carcinoma 
should consider the timing of recurrence, the initial 
treatment regimen, and the strategy for changing salvage 
therapy depending on the recurrence status. 
 
Head and neck squamous cell carcinoma (HNSCC) is the 
sixth most common cancer in the world (1). For local 
HNSCCs without distant metastases, radical treatment 
(including surgical therapy, radiotherapy/chemoradiotherapy, 
or a combination of both) is preferred depending on the stage 
(1). However, given that locally advanced HNSCCs 
(LAHNSCCs) account for over 60% of local HNSCCs, 
approximately half of them recur (2, 3), and most of those 
recur within the first two years after treatment (4, 5). 

Interestingly, the interval to recurrence after radical 
resection is associated with clinical outcomes in certain 
malignant tumors. In gastric- (6), liver- (7), pancreatic- (8), 
kidney- (9), and esophageal (10) cancers, early recurrence 
(ER) after radical resection has a poorer prognosis than late 
recurrence (LR). An association between recurrence timing 
and patient survival is reported in HNSCC (11-13); however, 
investigations are insufficient. 

Additionally, HNSCC shares the concept of platinum 
resistance with ovarian cancer (14); recurrence within six 
months of platinum-based chemotherapy is defined as 
platinum-resistant cancer, and recurrence thereafter is 
defined as platinum-sensitive cancer (15). Platinum-resistant 
HNSCC has a poor prognosis (16). The initial treatment of 
patients with LAHNSCC includes chemotherapy in 
combination with radiotherapy or surgery. In other words, it 
is difficult to determine whether patients with recurrence 
within six months are truly resistant to platinum preparations 
or are actually resistant to radiotherapy. 

The primary purpose of our study was to explore the 
relationship between recurrence time and overall survival 
(OS) in patients with HNSCC. The second purpose was to 
analyze platinum and radiotherapy resistance, together with 
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survival outcomes in HNSCC, and identify the risk factors 
for poor prognosis in patients with recurrent HNSCC. 
 
Patients and Methods 
 
Patient cohort. We retrospectively collected and analyzed the data of 
643 patients who had HNSCC without distant metastasis at the time 
of initial treatment and received radical treatment at Kyushu 
University Hospital between January 1, 2015, and December 31, 2021. 

The exclusion criteria were as follows: recurrence was defined as 
the appearance of a new lesion six weeks after the disappearance of 
lesions following radical treatment (17) and patients in whom new 
lesions appeared within less than six weeks (n=4) were excluded from 
the analysis as residuals. Patients with heterochronic occurrence of a 
multiplicity of cancers in the head and neck area (n=105) were also 
excluded from the analysis owing to the unknown origin of the 
recurrence. Patients who could not be followed up for over two years 
(n=34) were also excluded from the analysis. Finally, 500 patients 
were included in this study. The patient observation period was until 
death or December 31, 2023, and the median follow-up period was 
40 months (range=4-293 months). 

This study was conducted in compliance with the principles of 
the Declaration of Helsinki and was approved by the Institutional 
Ethics Review Board of Kyushu University (No. 2022-27). 
Informed consent was mostly obtained in writing, and some patients 
were granted the opportunity to refuse participation by opting out 
on the institution’s website. 
 
Definitions. Early recurrence was defined as disease recurrence 
within six months of radical treatment, whereas LR was defined as 
recurrence after more than six months. Additionally, platinum-
resistant patients were defined as patients who showed recurrence 
within six months of platinum preparation use, as previously 
reported (14, 15), and radiation-resistant patients were those in 
whom lesions disappeared after the completion of radiotherapy but 
had recurred within six months. 

The tumor–node–metastasis classification was based on the 
Union for International Cancer Control classification (8th edition). 
Overall survival was defined as the period from initial treatment to 
death. 
 
Statistical analysis. For the statistical significance test, continuous 
variables were assessed using the Mann–Whitney U-test, and 
categorical variables were assessed using Fisher’s exact test. Overall 
survival was calculated using the Kaplan–Meier method and was 
compared using the log-rank test. Clinicopathological factors that 
might affect OS were identified using univariate and multivariate Cox 
proportional hazards models. Risk was expressed as the hazard ratio 
(HR), and the 95% confidence interval (CI) was determined using the 
reference groups. The SPSS Statistics software program ver. 22.0 
(IBM Japan, Ltd., Tokyo, Japan) was used for all statistical analyses, 
and a p-value <0.05 was considered statistically significant. 

 
Results 

Patient characteristics. The patients’ baseline characteristics 
are shown in Table I. Among the 500 patients, 377 (75.4%) 
were male, and 123 (24.6%) were female. The median 
patient age was 67 years (range=20-92 years). The most 

common cancer site was the oral cavity [145 patients 
(29.0%)], followed by the hypopharynx [113 patients 
(22.6%)]. According to the T classification, T1/T2 accounted 
for 246 patients (49.2%), whereas T3/T4 accounted for 254 
patients (50.2%). Additionally, N0 was the most common N 
classification with 252 patients (50.4%). 

A total of 302 patients (60.4%) underwent surgery for 
initial treatment, among whom radiotherapy with or without 
chemotherapy was administered after surgery in 126 patients 
who were extracapsular spread-positive (18, 19) and margin-
positive (18, 19). These were considered risk factors for poor 
prognosis, with radiotherapy alone in 28 patients, cisplatin 
combination (100 mg/m2, triweekly) in 87 patients, and  
TS-1 combination (100 mg/body/day) in 11 patients. 
Additionally, neoadjuvant chemotherapy (60 mg/m2 
docetaxel on day 1, 60 mg/m2 cisplatin on day 1, 600 mg/m2 
5FU on days 1-4) was administered to 19 patients. 
Radiotherapy or chemoradiotherapy was administered to 198 
patients (39.6%) as the initial treatment with radiotherapy or 
chemoradiotherapy alone, cisplatin combination (100 mg/m2, 
triweekly), and TS-1 combination (100 mg/body/day) for 17, 
147, and 34 patients, respectively. Platinum preparations 
were used for chemoradiotherapy or neoadjuvant 
chemotherapy at initial treatment in 253 patients (50.6%). 

Among the patients who underwent surgery, the margin 
status was assessed in 297 patients, out of which 115 
(38.7%) were margin-positive. Lymph nodes were dissected 
in 202 patients, 47 (23.3%) of whom had extracapsular 
spread. Additionally, perineural invasion (pn), lymph vessel 
invasion (ly), and blood vessel invasion (v) were assessed in 
288 patients, and 94 (32.6%) tested positive for one or more. 
 
Overall survival by recurrence status. Among the 500 patients 
who received the initial treatment, 234 (46.8%) experienced 
recurrence during the observation period. A total of 110 patients 
had ER (22.0%), and 124 patients had LR (24.8%), with 110 
patients (22.0%) showing recurrence at two to six months, 59 
patients (11.8%) at 7-12 months, 31 patients (6.2%) at 13-24 
months, and 34 patients (6.8%) after 25 months (Figure 1). 

The characteristics of the patients with ER (recurrence 
within six months) and LR (recurrence after six months) are 
shown in Table I. Among patients with LR, the percentage of 
nasopharyngeal and laryngeal cancers was higher (p=0.014); 
there were more patients with T1 (p=0.003), and fewer 
patients were positive for pn, ly, or v (p=0.002). However, no 
significant difference was observed in history of radiotherapy 
and platinum use. The ER group had a significantly worse OS 
than the LR group (Figure 2, p<0.001). 
 
Survival rate by resistance to platinum preparation and 
radiotherapy. Among the 253 patients who used a platinum 
preparation at the initial treatment, 52/253 (20.6%) had 
platinum-resistant recurrence, whereas 54/253 (21.3%) had 
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platinum-sensitive recurrence. The platinum-resistant group 
had a significantly poorer prognosis than the platinum-
sensitive group (Figure 3A, p=0.026). 

Among the 324 patients who received radiotherapy at initial 
treatment (including after surgery), 75/324 (23.1%) had 
radiotherapy-resistant recurrence, whereas 80/324 (24.7%) had 

radiotherapy-sensitive recurrence. The radiotherapy-resistant 
group had a significantly worse prognosis than the radiotherapy-
sensitive group (Figure 3B, p=0.003). 
 
Survival rate by pathological findings of surgery patients. 
Patients who were margin-positive (n=115) had a significantly 
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Table I. Baseline characteristics of all patients (n=500). 
 
                                                                                                                                               All (n=500)             Recurrence (n=234)                 p-Value 
 
                                                                                                                                                                          ER (n=110)       LR (n=124)                 
 
Sex                                                           Male                                                                             377                      80                       96                0.450 (F) 
                                                                Female                                                                          123                      30                       28                         
Age (years), mean (SD)                         Median                                                                   20-92 (67)         33-92 (65)         20-86 (66)         0.995 (M) 
Area                                                         Oral cavity                                                                   145                      51                       33                0.014 (F) 
                                                                Nasopharynx                                                                 21                        2                         7 
                                                                Oropharynx                                                                   79                       15                       16 
                                                                Hypopharynx                                                               113                      20                       32 
                                                                Larynx                                                                           64                        7                        20 
                                                                Nasal sinus                                                                    41                        9                        12 
                                                                External auditory canal                                                37                        6                         4 
T classification                                        T1                                                                                  84                        9                        23               0.003 (M) 
                                                                T2                                                                                 162                      32                       41 
                                                                T3                                                                                 112                      20                       26 
                                                                T4                                                                                 142                      49                       34 
N classification                                       N0                                                                                 252                      44                       59               0.370 (M) 
                                                                N1                                                                                  74                       16                       12 
                                                                N2                                                                                 155                      43                       47 
                                                                N3                                                                                  19                        7                         6 
P16                                                          Positive                                                                         48                        7                         7                 0.736 (F) 
                                                                Negative                                                                        43                       12                       10 
                                                                Unmeasured                                                                 409                      91                      107 
Initial treatment                                      Surgery alone                                                               157                      30                       41                0.103 (F) 
                                                                + Chemoradiotherapy (platinum+)                              87                       29                       17 
                                                                + Radiotherapy (platinum–)                                         39                       12                       11 
                                                                + Neoadjuvant chemotherapy (platinum+)                 19                        5                         3 
                                                                Radiotherapy alone                                                      17                        5                        4 
                                                                Chemoradiotherapy (platinum+)                                147                      21                       29 
                                                                Chemoradiotherapy (platinum–)                                  34                        8                        19 
Postoperative pathological findings      Non-surgery group                                                      198                      34                       52                0.103 (F) 
 of the surgical therapy group                Surgery group                                                              302                      76                       72 
                                                                Margin 
                                                                  Positive                                                                      115                      35                       30 
                                                                  Negative                                                                     182                      39                       38                0.795 (F) 
                                                                  Unknown                                                                     5                         2                         3 
                                                                Extracapsular spread 
                                                                  Yes                                                                               47                       24                        8 
                                                                  No                                                                               67                       21                       20 
                                                                  p0                                                                               88                       15                       13                0.091 (F) 
                                                                pn, ly, v     
                                                                  Yes                                                                               94                       42                       19 
                                                                  No                                                                              194                      29                       45 
                                                                  Unknown                                                                    10                        4                         4                 0.002 (F) 
Multiplicity cancer in other organs       No                                                                                 394                      93                       98                0.313 (F) 
                                                                Yes                                                                                106                      17                       26 
 
F: Fisher’s exact test; M: Mann–Whitney U-test; ER: early recurrence; LR: late recurrence; SD: standard deviation; pn: perineural invasion; ly: 
lymph vessel invasion; v: blood vessel invasion. 



worse prognosis than patients who were margin-negative 
(n=182) (Figure 4A, p=0.023). Patients with lymph node 
extracapsular spread (n=47) had a significantly worse 
prognosis than patients without extracapsular spread (n=67) 
and with pN0 (n=88) (Figure 4B, p=0.000). Additionally, 
patients who were positive for pn, ly, or v (n=94) had a 
significantly worse prognosis than patients who were negative 
for these factors (n=194) (Figure 4C, p=0.000). 
 
Predictors of outcome. Multivariate analyses revealed that 
the independent risk factors for poor prognosis were ER in 
LAHNSCC (HR=3.200, 95%CI=1.570-6.521, p=0.001) and 
no radiotherapy (HR=0.374, 95%CI=0.191-0.733, p=0.004) 
(Table II). Platinum resistance, platinum sensitivity, radiation 
resistance, or radiation sensitivity were not significant 
prognostic factors. 
 
Discussion 
 
In this retrospective study, 46.8% of patients who received 
surgical therapy or radiotherapy/chemoradiotherapy for curative 
purposes experienced recurrence, and approximately half of the 
patients with recurrence experienced it within six months. This 
result is similar to that of a previous study (20). Additionally, 
this study demonstrated that recurrence-free interval affects 
prognosis. This is one of the few studies reporting that interval 
to recurrence is a prognostic factor for survival in patients with 
recurrent HNSCC after treatment with various modalities. 

Previous studies demonstrating the association between the 
interval to recurrence and clinical outcomes mainly arose after 

recurrence following radical resection was observed in other 
carcinomas (6-10) and HNSCC (12, 21). In all reports, patients 
with ER had a significantly worse prognosis than those with 
LR. Additionally, few studies demonstrate an association 
between the interval to recurrence after radiotherapy for 
HNSCC and clinical outcomes. According to these studies, a 
short interval to salvage surgery after radiotherapy for HNSCC 
is a significant negative prognostic factor (22, 23). To the best 
of our knowledge, only three reports have investigated the 
association between recurrence after initial treatment (including 
all treatment modalities) and prognosis, like the present study 
(11, 20, 24). Among them, two previous studies defined cases 
with a recurrence-free interval of less than 12 months as ER, 
whereas the remaining study defined recurrence within six 
months or less than as ER, which is similar to our definition. 
All three studies concluded that a longer recurrence-free 
interval leads to a better prognosis. In the current study, we 
defined ER as recurrence within six months because of doubts 
regarding the concept of platinum resistance, which is widely 
used in head and neck cancer treatment. For the investigation 
of the association between interval to HNSCC recurrence and 
prognosis, we also examined whether patients who showed 
recurrence within six months after platinum use were only 
resistant to platinum or if they were originally resistant to any 
treatment modality. The results of this study indicate that the 
prognosis is poor for patients with ER regardless of the 
treatment modality; thus, it was suggested that the prognosis 
may have little to do with whether the tumor is truly platinum 
resistant or sensitive. This shows that there are doubts about 
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Figure 1. Recurrence time and frequency. In total, 46.8% of patients 
with HNSCC experienced recurrence. Early recurrence accounted for 
22.0% of cases, and late recurrence for 24.8%.

Figure 2. Survival curves for early recurrence (recurrence within two 
to six months) and late recurrence (recurrence after six months). OS: 
Overall survival; CI: confidence interval.



whether the concept of platinum resistance/sensitivity in the 
head and neck area captures the true nature of tumors. 

Early recurrence is mainly due to the aggressive biological 
behavior of the tumors themselves, such as rapid growth rate 
and treatment resistance (22). A study of patients who 

underwent chemoradiotherapy after surgery reported that 
patients with very ER, in whom macroscopic tumors recurred 
while waiting for radiotherapy, accounted for approximately 
20% of all patients, and such patients had a poor prognosis 
(25). However, an accurate mechanism for poor prognosis in 
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Figure 3. Survival curves for patients treated with platinum or radiotherapy (A) Survival curves for platinum-resistant and platinum-sensitive 
recurrence. (B) Survival curves for radiotherapy-resistant recurrence (recurrence in two to six months) and radiotherapy-sensitive recurrence 
(recurrence after six months). OS: Overall survival; CI: confidence interval.

Table II. Univariate and multivariate analyses of variables for overall survival (OS) in patients with recurrence (n=234). 
 
Variables                                                                                                                                          OS univariate analysis           OS multivariate analysis 
                                                                                                                                                         HR (95%CI), p-Value              HR (95%CI), p-Value 
 
Recurrence time                  ER: recurrence two to six months after treatment (n=110)              2.126 (1.509-2.995),                3.200 (1.570-6.521)  
                                             LR: recurrence over six months after treatment (n=124)                        p=0.000 Ref                             p=0.001 Ref 
Radiotherapy                       Recurrence two to six months after radiotherapy (n=75)                 1.824 (1.237-2.690),                0.567 (0.232-1.390)  
                                                                                                                                                                 p=0.002 Ref                             p=0.215 Ref 
                                             Recurrence over six months after treatment (n=80)                          0.593 (0.382-0.923),                0.374 (0.191-0.733)  
                                                                                                                                                                    p=0.021                                    p=0.004 
                                             Recurrence without treatment (n=79)                                                                  
 
Platinum preparation           Platinum-resistant recurrence (n=52)                                                 1.721 (1.078-2.747),               0.998 (0.501-1.988),  
                                                                                                                                                                 p=0.023 Ref                             p=0.995 Ref 
                                             Platinum-sensitive recurrence (n=54)                                                0.737 (0.488-1.114),                0.881 (0.535-1.452)  
                                                                                                                                                                 p=0.148 Ref                                 p=0.619 
                                             Recurrence without platinum administration (n=128) 
 
Multiplicity cancer              No (n=191)                                                                                                        Ref                                              – 
 in other organs                   Yes (n=43)                                                                                           1.387 (0.929, 2.071),  
                                                                                                                                                                     p=0.110                                            
 
HR: Hazard ratio; CI: confidence interval; ER: early recurrence; LR: late recurrence; Ref: reference. Significant p-values are indicated in bold. 



patients with ER has not been demonstrated. Some genomic 
and proteomic analyses show the possibility of identifying poor 
prognoses, but they are still in the research phase (26, 27). For 
this reason, the identification and selection of patients with ER 
before treatment remains challenging. Additionally, preventive 
measures are difficult even if patients are identified. This study 
also demonstrated the difficulties in improving the OS of 
patients with a poor prognosis. Notably, all positive patients 

among the patients undergoing surgery had a poor prognosis, 
even though many who were extracapsular spread-positive (18, 
19), margin-positive (18, 19), and pn/ly/v-positive (19) (which 
are considered risk factors for poor prognosis) underwent 
postoperative radiotherapy or chemoradiotherapy. This shows 
that it is difficult to completely eliminate the poor prognostic 
environment as a tumor factor even if multimodal treatment 
involving surgery, radiotherapy, and chemotherapy is performed. 
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Figure 4. Survival curves based on postoperative pathology (A) Survival curves for patients who were margin-positive and margin-negative. (B) 
Survival curves for patients with and without extracapsular spread and with pN0. (C) Survival curves for patients who were positive for either pn, 
ly, or v, and those who were negative for all three. OS: Overall survival; N.R.: not reached; pn: perineural invasion; ly: lymph vessel invasion; v: 
blood vessel invasion.



To overcome this difficulty, trials involving preoperative 
immunotherapy using immune checkpoint inhibitors and their 
use as maintenance therapy after chemoradiotherapy or surgery, 
as new strategies to improve OS, are currently underway, and 
results are anticipated. Additionally, given the results of this 
study, we propose a treatment strategy based on a different 
approach for patients with recurrence. Currently, when 
selecting treatment for patients with recurrence, it is 
recommended to devise treatment strategies (28) that are based 
on the recurrence site, initial treatment content, and combined 
positive score before immune checkpoint inhibitor use (29). 
However, we conclude that changing salvage therapy 
depending on the recurrence status could also be a good 
strategy. Notably, depending on the time to relapse, treatment 
strategies differ in patients with small cell lung cancer. These 
patients are divided into two groups: the sensitive relapse 
group, which responds to initial chemotherapy and has a long 
interval before relapse, and the refractory relapse group, which 
has a short interval before relapse (30, 31). Using similar 
measures for HNSCC may improve the prognosis of patients 
with ER. 

The strength of this study is the addition of the 
perspective of resistance to platinum preparations and 
radiotherapy at the time of recurrence as factors that may 
affect OS. Multivariate analyses revealed that ER status, 
rather than resistance to platinum preparations or 
radiotherapy, affected OS. However, this study has several 
limitations. First, this was a retrospective study, and the 
limitations and risks of selection bias could not be 
eliminated. Second, the survey results cannot be generalized 
to different populations. Third, the prognostic factors to be 
subjected to multivariate analyses were limited by the 
sample size. For example, several factors that may affect the 
recurrence risk and prognosis of patients with HNSCC (such 
as resection margin; extracapsular spread; ly, pn, and v; and 
human papillomavirus status) could not be included owing 
to sample size limitations. It is necessary to increase the 
sample size to include all prognostic predictors in future 
studies. This will help obtain more accurate estimates of 
recurrence risk. 
 
Conclusion 
 
After treatment with various modalities, approximately half 
of the patients with recurrent HNSCC experienced 
recurrence during the observation period. Furthermore, half 
of the patients showed recurrence within two to six months. 
Interval to recurrence is a significant independent prognostic 
risk factor for OS. This study demonstrated the prognosis of 
patients with ER. Early recurrence cases should be 
considered for different treatment strategies (e.g., addition of 
drugs) rather than LR cases owing to the presumed poor 
prognosis. 

Conflicts of Interest 
 
The Authors have no conflicts of interest to declare in relation to 
this study. 

 
Authors’ Contributions 
 
Mioko Matsuo: Writing – original draft, Conceptualization, 
Methodology, Investigation. Kazuki Hashimoto: Validation. 
Ryunosuke Kogo: Resources. Masanobu Sato: Data curation. 
Tomomi Manako: Data curation. Takashi Nakagawa: Supervision. 

 
Acknowledgements 
 
The Authors thank Editage (www.editage.jp) for English language 
editing. 

 
Funding 
 
This research received no external funding. 

  
References 
 
1 Johnson DE, Burtness B, Leemans CR, Lui VWY, Bauman JE, 

Grandis JR: Head and neck squamous cell carcinoma. Nat Rev 
Dis Primers 6(1): 92, 2020. DOI: 10.1038/s41572-020-00224-3 

2 Chow LQ: Head and Neck Cancer. N Engl J Med 382(1): 60-72, 
2020. DOI: 10.1056/NEJMra1715715 

3 Sacco AG, Cohen EE: Current treatment options for recurrent or 
metastatic head and neck squamous cell carcinoma. J Clin Oncol 
33(29): 3305-3313, 2015. DOI: 10.1200/JCO.2015.62.0963 

4 Borsetto D, Sethi M, Polesel J, Tomasoni M, Deganello A, 
Nicolai P, Bossi P, Fabbris C, Molteni G, Marchioni D, Tofanelli 
M, Cragnolini F, Tirelli G, Ciorba A, Pelucchi S, Corazzi V, 
Canzi P, Benazzo M, Lupato V, Giacomarra V, Cazzador D, 
Bandolin L, Menegaldo A, Spinato G, Obholzer R, Fussey J, 
Boscolo-Rizzo P: The risk of recurrence in surgically treated 
head and neck squamous cell carcinomas: a conditional 
probability approach. Acta Oncol 60(7): 942-947, 2021. DOI: 
10.1080/0284186X.2021.1925343 

5 Lacas B, Carmel A, Landais C, Wong SJ, Licitra L, Tobias JS, 
Burtness B, Ghi MG, Cohen EEW, Grau C, Wolf G, Hitt R, Corvò 
R, Budach V, Kumar S, Laskar SG, Mazeron JJ, Zhong LP, 
Dobrowsky W, Ghadjar P, Fallai C, Zakotnik B, Sharma A, 
Bensadoun RJ, Ruo Redda MG, Racadot S, Fountzilas G, Brizel 
D, Rovea P, Argiris A, Nagy ZT, Lee JW, Fortpied C, Harris J, 
Bourhis J, Aupérin A, Blanchard P, Pignon JP, MACH-NC 
Collaborative Group: Meta-analysis of chemotherapy in head and 
neck cancer (MACH-NC): An update on 107 randomized trials 
and 19,805 patients, on behalf of MACH-NC Group. Radiother 
Oncol 156: 281-293, 2021. DOI: 10.1016/j.radonc.2021.01.013 

6 Sun JW, Liu DL, Chen JX, Lin LZ, Zhuang LP, Hou XH: Early 
and late recurrences in lymph node-negative gastric cancer: a 
retrospective cohort study. Ann Saudi Med 41(6): 336-349, 2021. 
DOI: 10.5144/0256-4947.2021.336 

7 Yan WT, Li C, Yao LQ, Qiu HB, Wang MD, Xu XF, Zhou YH, 
Wang H, Chen TH, Gu WM, Zhong JH, Wu H, Pawlik TM, Lau 
WY, Shen F, Yang T: Predictors and long-term prognosis of early 

Matsuo et al: Interval to Recurrence and Survival in HNSCC

664



and late recurrence for patients undergoing hepatic resection of 
hepatocellular carcinoma: a large-scale multicenter study. 
Hepatobiliary Surg Nutr 12(2): 155-168, 2023. DOI: 10.21037/ 
hbsn-21-288 

8 Zhang XP, Xu S, Gao YX, Zhao ZM, Zhao GD, Hu MG, Tan XL, 
Lau WY, Liu R: Early and late recurrence patterns of pancreatic 
ductal adenocarcinoma after pancreaticoduodenectomy: a 
multicenter study. Int J Surg 109(4): 785-793, 2023. DOI: 
10.1097/JS9.0000000000000296 

9 Lee CH, Chung J, Kwak C, Jeong CW, Seo SI, Kang M, Hong 
SH, Song C, Park JY, Hwang EC, Lee H, Ku JY, Seo WI, Choi 
SH, Ha HK, Korean Renal Cancer Study Group: Targeted 
therapy response in early versus late recurrence of renal cell 
carcinoma after surgical treatment: A propensity score-matched 
study using the Korean Renal Cancer Study Group database. Int 
J Urol 28(4): 417-423, 2021. DOI: 10.1111/iju.14485 

10 Zhang Y, Gao J, Zheng A, Yang H, Li J, Wu S, Zhao J, Meng P, 
Zhou F: Definition and risk factors of early recurrence based on 
affecting prognosis of esophageal squamous cell carcinoma 
patients after radical resection. Transl Oncol 14(6): 101066, 
2021. DOI: 10.1016/j.tranon.2021.101066 

11 Chang JH, Wu CC, Yuan KS, Wu ATH, Wu SY: Locoregionally 
recurrent head and neck squamous cell carcinoma: incidence, 
survival, prognostic factors, and treatment outcomes. Oncotarget 
8(33): 55600-55612, 2017. DOI: 10.18632/oncotarget.16340 

12 Weckx A, Riekert M, Grandoch A, Schick V, Zöller JE, Kreppel 
M: Time to recurrence and patient survival in recurrent oral 
squamous cell carcinoma. Oral Oncol 94: 8-13, 2019. DOI: 
10.1016/j.oraloncology.2019.05.002 

13 Guo T, Rettig E, Fakhry C: Understanding the impact of survival 
and human papillomavirus tumor status on timing of recurrence 
in oropharyngeal squamous cell carcinoma. Oral Oncol 52: 97-
103, 2016. DOI: 10.1016/j.oraloncology.2015.10.016 

14 Oronsky B, Ray CM, Spira AI, Trepel JB, Carter CA, Cottrill 
HM: A brief review of the management of platinum-resistant–
platinum-refractory ovarian cancer. Med Oncol 34(6): 103, 2017. 
DOI: 10.1007/s12032-017-0960-z 

15 Ferris RL, Blumenschein G Jr, Fayette J, Guigay J, Colevas AD, 
Licitra L, Harrington K, Kasper S, Vokes EE, Even C, Worden 
F, Saba NF, Iglesias Docampo LC, Haddad R, Rordorf T, Kiyota 
N, Tahara M, Monga M, Lynch M, Geese WJ, Kopit J, Shaw 
JW, Gillison ML: Nivolumab for recurrent squamous-cell 
carcinoma of the head and neck. N Engl J Med 375(19): 1856-
1867, 2016. DOI: 10.1056/NEJMoa1602252 

16 Sato H, Tsukahara K, Okamoto I, Katsube Y, Shimizu A, Kondo 
T, Hanyu K, Fushimi C, Okada T, Miura K: Clinical outcomes 
of platinum-based chemotherapy plus cetuximab for recurrent or 
metastatic squamous cell carcinoma of the head and neck: 
comparison between platinum-sensitive and platinum-resistant 
patients. Acta Otolaryngol 139(2): 201-205, 2019. DOI: 
10.1080/00016489.2018.1551623 

17 Safi AF, Kauke M, Grandoch A, Nickenig HJ, Zöller JE, Kreppel 
M: Analysis of clinicopathological risk factors for locoregional 
recurrence of oral squamous cell carcinoma – Retrospective 
analysis of 517 patients. J Craniomaxillofac Surg 45(10): 1749-
1753, 2017. DOI: 10.1016/j.jcms.2017.07.012 

18 Cooper JS, Zhang Q, Pajak TF, Forastiere AA, Jacobs J, Saxman 
SB, Kish JA, Kim HE, Cmelak AJ, Rotman M, Lustig R, Ensley 
JF, Thorstad W, Schultz CJ, Yom SS, Ang KK: Long-term 
follow-up of the RTOG 9501/intergroup phase III trial: 

postoperative concurrent radiation therapy and chemotherapy in 
high-risk squamous cell carcinoma of the head and neck. Int J 
Radiat Oncol Biol Phys 84(5): 1198-1205, 2012. DOI: 
10.1016/j.ijrobp.2012.05.008 

19 Bernier J, Domenge C, Ozsahin M, Matuszewska K, Lefèbvre JL, 
Greiner RH, Giralt J, Maingon P, Rolland F, Bolla M, Cognetti F, 
Bourhis J, Kirkpatrick A, van Glabbeke M, European 
Organization for Research and Treatment of Cancer Trial 22931: 
Postoperative irradiation with or without concomitant 
chemotherapy for locally advanced head and neck cancer. N Engl 
J Med 350(19): 1945-1952, 2004. DOI: 10.1056/NEJMoa032641 

20 Haring CT, Kana LA, Dermody SM, Brummel C, McHugh JB, 
Casper KA, Chinn SB, Malloy KM, Mierzwa M, Prince MEP, 
Rosko AJ, Shah J, Stucken CL, Shuman AG, Brenner JC, 
Spector ME, Worden FP, Swiecicki PL: Patterns of recurrence 
in head and neck squamous cell carcinoma to inform 
personalized surveillance protocols. Cancer 129(18): 2817-2827, 
2023. DOI: 10.1002/cncr.34823 

21 Liao CT, Chang JT, Wang HM, Ng SH, Hsueh C, Lee LY, Lin 
CH, Chen IH, Huang SF, Cheng AJ, Yen TC: Salvage therapy in 
relapsed squamous cell carcinoma of the oral cavity: How and 
when? Cancer 112(1): 94-103, 2008. DOI: 10.1002/cncr.23142 

22 Liu J, Zhang Y, Li Z, Liu S, Li H, Xu Z: Benefit of salvage total 
pharyngolaryngoesophagectomy for recurrent locally advanced 
head and neck cancer after radiotherapy. Radiat Oncol 12(1): 
164, 2017. DOI: 10.1186/s13014-017-0900-2 

23 Heft Neal ME, Brennan J, Haring CT, Brenner JC, Worden F, 
Swiecicki P, Mierzwa M, Casper KA, Malloy KM, Stucken CL, 
McLean SA, Prince ME, Bradford CR, Wolf GT, Shuman AG, 
Chinn SB, Chepeha DB, Rosko AJ, Spector ME: Predictors of 
survival in patients undergoing oropharyngeal surgery for 
cancer recurrence after radiation therapy. Eur Arch 
Otorhinolaryngol 277(7): 2085-2093, 2020. DOI: 10.1007/s00 
405-020-05913-z 

24 Lupato V, Giacomarra V, Alfieri S, Fanetti G, Polesel J: Prognostic 
factors in salvage surgery for recurrent head and neck cancer: A 
systematic review and meta-analysis. Crit Rev Oncol Hematol 169: 
103550, 2022. DOI: 10.1016/j.critrevonc.2021.103550 

25 Lee DY, Abraham J, Ross E, Ridge JA, Lango MN, Liu JC, 
Bauman JR, Avkshtol V, Galloway TJ: Rapid recurrence in head 
and neck cancer: Underappreciated problem with poor outcome. 
Head Neck 43(1): 212-222, 2021. DOI: 10.1002/hed.26479 

26 Salehi A, Wang L, Coates PJ, Norberg Spaak L, Gu X, 
Sgaramella N, Nylander K: Reiterative modeling of combined 
transcriptomic and proteomic features refines and improves the 
prediction of early recurrence in squamous cell carcinoma of 
head and neck. Comput Biol Med 149: 105991, 2022. DOI: 
10.1016/j.compbiomed.2022.105991 

27 Yasui K, Kondou R, Miyata H, Iizuka A, Ashizawa T, 
Nagashima T, Ohshima K, Urakami K, Muramatsu K, Sugino T, 
Yamaguchi K, Ogawa H, Onoe T, Harada H, Asakura H, 
Murayama S, Nishimura T, Goto S, Okada S, Mukaigawa T, 
Hamauchi S, Yokota T, Onozawa Y, Akiyama Y: Immunological 
and genetic characterization of patients with head and neck 
cancer who developed recurrence. Anticancer Res 42(9): 4417-
4428, 2022. DOI: 10.21873/anticanres.15942 

28 NCCN Clinical Practice Guidelines in Oncology (NCCN 
Guidelines®) Head and Neck Cancers, version 1. 2024. 
Available at: https://www.nccn.org/guidelines/guidelines-
detail?category=1&id=1437 [Last accessed on July 12, 2024] 

CANCER DIAGNOSIS & PROGNOSIS 4: 658-666 (2024)

665



29 Burtness B, Harrington KJ, Greil R, Soulières D, Tahara M, de 
Castro G Jr, Psyrri A, Basté N, Neupane P, Bratland Å, Fuereder 
T, Hughes BGM, Mesía R, Ngamphaiboon N, Rordorf T, Wan 
Ishak WZ, Hong RL, González Mendoza R, Roy A, Zhang Y, 
Gumuscu B, Cheng JD, Jin F, Rischin D, KEYNOTE-048 
Investigators: Pembrolizumab alone or with chemotherapy versus 
cetuximab with chemotherapy for recurrent or metastatic 
squamous cell carcinoma of the head and neck (KEYNOTE-048): 
a randomised, open-label, phase 3 study. Lancet 394(10212): 
1915-1928, 2019. DOI: 10.1016/S0140-6736(19)32591-7  

30 O’Brien ME, Ciuleanu TE, Tsekov H, Shparyk Y, Cuceviá B, 
Juhasz G, Thatcher N, Ross GA, Dane GC, Crofts T: Phase III trial 
comparing supportive care alone with supportive care with oral 
topotecan in patients with relapsed small-cell lung cancer. J Clin 
Oncol 24(34):5441-7, 2006. DOI: 10.1200/JCO.2006.06.5821  

31 Horita N, Yamamoto M, Sato T, Tsukahara T, Nagakura H, 
Tashiro K, Shibata Y, Watanabe H, Nagai K, Nakashima K, 
Ushio R, Ikeda M, Kobayashi N, Shinkai M, Kudo M, Kaneko 
T: Amrubicin for relapsed small-cell lung cancer: a systematic 
review and meta-analysis of 803 patients. Sci Rep 6: 18999, 
2016. DOI: 10.1038/srep18999 

 

 
 
 
 

Received June 3, 2024 
Revised July 11, 2024 

Accepted July 12, 2024

Matsuo et al: Interval to Recurrence and Survival in HNSCC

666


