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Introduction

Cancer of the oral cavity is one of the most common 
malignancies. There are an estimated 354,864 new cases of 
oral cavity cancer, and more than 177,000 oral cavity cancer-
related deaths annually (1). Surgery remains the primary 
standard of care in oral cavity cancer. The survival rate has 
been raised with the improvements in surgical techniques 
in combination with adjuvant radiation or chemoradiation 
therapy (2). A multidisciplinary approach ensures maximum 
disease control and minimal side effects (3). Adjuvant 
systemic therapy and radiotherapy is prescribed based on 

the independent risk of disease.
In the latest annual report from the Taiwanese cancer 

registry, the median age of diagnosis was 56 years for men 
and 63 years for women, while men took up 89% of the 
newly diagnosed cases. Overall, 786 (13.6%) of the 5,790 
patients newly diagnosed with oral cavity cancer were more 
than 70 years old (4). Elderly patients aged above 70 years 
are prone to toxicities in oncologic therapies and non-cancer 
related death. Standard therapies might be considered 
relatively aggressive to them and thus not be applied as 
often as to the younger cohort, considering performance 
status and tolerance of toxicity (5,6). Although Taiwanese 
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oncologists typically follow the National Comprehensive 
Cancer Network (NCCN) guidelines, the limited inclusion 
of the older population in clinical trials and the associated 
comorbidities preclude a uniform consensus regarding the 
optimal management (7). In elderly patients with early-
stage oral cavity squamous cell carcinomas (OCSCC), there 
is yet no clear indication of adjuvant treatment.

As the life expectancy of the general population and 
the number of older patients increases, recognizing the 
predictors of outcome would allow clinicians to better assess 
the necessity of adjuvant treatment in these patients (8,9). 
Some published literature suggests that in selected older 
patients, aggressive treatment can provide disease control 
and survival benefit similar to that for younger patients 
(10,11). However, the adjuvant management of older patients 
with low risk oral cavity cancer remains to be investigated. 
Our goal was to identify predictors of disease-free survival 
(DFS) and overall survival (OS) among the older population 
with early-stage OCSCC after complete resection to aid in 
the consideration of adjuvant management.

We present the following article in accordance with the 
STROBE reporting checklist (available at http://dx.doi.
org/10.21037/tro-20-33).

Methods

This research complied with the Helsinki Declaration (as 
revised in 2013). Our Institutional Review Board (IRB) 
approved the study (IRB No. 180503) and waived informed 
consents from the patients given all information which 
could possibly be used to identify the patients had been 
removed.

Patients

A retrospective chart review from our institutional cancer 
registry was performed to identify patients who were  
>70 years of age when diagnosed with pathological early 
stage (Tis/T1/T2, N0, M0) OCSCC between January 2007 
and December 2015. Follow-up clinics and examinations 
were arranged based on the NCCN Guidelines of Head 
and Neck Cancers. The American Joint Committee on 
Cancer (AJCC) Cancer Staging System Seventh Edition was 
adopted. The exclusion criteria were a previous history of 
malignancy, synchronous malignancy, incomplete surgical 
excision of the primary tumor, and treatment delivered in 
other healthcare facilities.

Data collection

Data on relevant demographic characteristics, clinical 
and pathologic variables of each patient was abstracted. 
Unfavorable pathological findings (extra-nodal spread, 
positive resection margins, perineural involvement, or 
lymphovascular invasion) were defined based on the 
European Organization for Research and Treatment of 
Cancer Trial 22931 (12). The pathological adverse features 
score was defined as the number of unfavorable pathological 
findings. Pre-treatment hematologic parameters including 
white blood cell count, neutrophil percent, lymphocyte 
percent, monocyte percent, neutrophil to lymphocyte ratio 
and platelet to lymphocyte ratio were also collected. To 
assess comorbidity, the revised head and neck comorbidity 
index (HN-CCI) of each patient was also obtained (8). A 
local recurrence was defined as the reappearance of cancer 
at the initial primary site. A regional recurrence denoted 
tumor involving the regional lymph nodes. OS was defined 
as the time from the date of diagnostic biopsy until death. 
DFS was defined as the time from the date of initial surgery 
until recurrence or death.

Treatment

According to NCCN guidelines, surgery is the recommended 
initial treatment option for medically operable early-stage 
OCSCC. Postoperative adjuvant treatment options depend 
on whether adverse pathologic features are present. All 
patients in the current study underwent complete surgical 
excision without microscopic involved margin. Elective 
neck dissection was performed in 56 patients (65.9%) 
and no nodal involvement was found (pN0). Twenty-nine 
patients had no clinical evidence of nodal involvement 
(cN0) and did not undergo elective nodal dissection. No 
major postoperative complication was noted.

Perioperative treatment included induction chemotherapy 
and/or adjuvant chemotherapy and/or postoperative 
radiation therapy. Adjuvant treatment was prescribed 
based on the independent risk of disease and the discussion 
with the patients regarding their performance status, 
comorbidities, and toxicity. The choice of chemotherapy 
regimen was at the physician’s discretion. Oral form 
antineoplastic agents were more often selected than 
intravenous form agents to balance quality of life with 
treatment toxicity. Intensity modulated radiation therapy 
(IMRT) was used.
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Statistics

Predictors of relapse and survival were analyzed using COX 
regression. Factors marginally suggesting association with 
survival outcome (P<0.2) in the univariate COX regression 
analysis were chosen as variables in the multivariate COX 
regression analysis. The receiver operating characteristic 
(ROC) curve analysis was performed to detect the optimal 
cutoff value and the area under the ROC curve (AUC) in 
significant continuous variables. The Kaplan-Meier curve 
analysis and log-rank test was used to estimate the DFS and 
OS. Statistical significance was set as P<0.05. The IBM® 
SPSS® Statistics version 21 was used for all data analyses.

Results

Overall, there were 71 men and 14 women enrolled in the 
current study. The detail of enrollment diagram is provided 
in Figure S1. Table 1 summarizes the patient characteristics. 
There were 10 (11.8%) patients receiving perioperative 
treatment. Five patients received chemotherapy alone and 
four patients received adjuvant radiotherapy only. One 
patient received both chemotherapy and radiotherapy. Oral 
tegafur/uracil was the choice of chemotherapy in all patients, 
with a starting dose of either one capsule three times daily 
or two capsules twice daily. The duration of chemotherapy 
depended on the tolerance of each patient (median: 28 days,  
range, 7–1,885 days). Adjuvant radiation therapy was 
delivered using intensity-modulated radiotherapy (IMRT). 
Three patients received 200 cGy/day for 5 days per week 
(total dose: 6,600 cGy) and one patient received 180 cGy/day  
for 5 days per week (total dose: 6,120 cGy). One patient had 
incomplete radiotherapy with a delivered dose of 180 cGy/day  
for 5 days per week (total dose: 2,160 cGy) because of 
pneumonia, and no chemotherapy was used in this case. 
The average age of patients was 73.8 and 75.9 years for 
those receiving perioperative treatment and those without 
perioperative treatment, respectively. The administration 
of perioperative treatment was not affected by the age at 
diagnosis (P=0.147). No parameter of blood test related 
to inflammation was found to be predictive of outcome  
(Tables S1-S3).

The median follow-up time was 4.13 years (range, 
0.27–11.63 years). During follow-up, there were 21 patients 
who developed local recurrence, four patients with regional 
recurrence in the lymph nodes, and one patient presenting 
both local and regional recurrence. Overall, disease relapse 
was observed in 26 patients. The average OS was 8.1 years 

(range, 7.0–9.2 years). The 3- and 5-year OS was 82.4% 
and 72.6%. The average DFS was 7.34 years (range, 6.30– 
8.30 years). The 3- and 5-year DFS was 76.3% and 66.6%.

Univariate analysis was performed to find the factors 
affecting the DFS and OS. Depth of invasion (DOI) (mm) 
significantly affected DFS (P=0.009). Age at diagnosis 
significantly affected OS (P=0.005). In the multivariate 
COX regression analysis, we found DOI as the only 
predictor of DFS [P=0.037, 95% confidence interval (CI): 
1.008–1.298, B=0.134; hazard ratio (HR) =1.144] after being 
adjusted by age, the Eastern Cooperative Oncology Group 
(ECOG) performance status, perioperative treatment, 
pathological adverse features, closet surgical margin, and 
monocyte count. Age at diagnosis affected OS after being 
adjusted by the ECOG performance status, pathological 
stage, body mass index (BMI), and DOI (P=0.032, 95% CI: 
1.008–1.202, B=0.096, HR =1.101).

The optimal value of DOI after ROC analysis was 3.25 mm  
(AUC =0.663, P=0.021) (Figure S2). Patients with DOI 
≥3.25 mm had decreased DFS (P=0.024) (Table S4). To 
make the results more clinically applicable, we rounded the 
cut-off value to 4 mm (P=0.051) instead of 3 mm (P=0.813) 
for further analysis (Figure 1). The 3- and 5-year DFS was 
90.3% and 76.9% in patients with DOI <4 mm, and 67.8% 
and 58.5% in patients with DOI ≥4 mm, respectively.

The optimal cut-off point for age at diagnosis was  
77.82 years (AUC =0.63, P=0.029). Patients in the “younger 
old” group aged between 70 and 77.82 years presented 
better OS than the group of advanced age (≥77.82 years) 
(P=0.008) (Figures 2,S3, Table S5). In the further analysis, 
we rounded the cutoff value to 78 years for the convenience 
of clinical practice. The 3- and 5-year OS was 91.5% and 
83.1% in the younger group, and 61.5% and 56.4% in the 
advanced age group, respectively (P=0.026). The HN-CCI 
did not differ between both groups (P=0.54).

In patients who presented one or no pathological 
adverse risk feature, there was no significant benefit of DFS 
(P=0.414) and OS (P=0.678) with perioperative therapy 
(Tables S6,S7).

Discussion

Older adults with early-stage OCSCC are rarely discussed 
in the literature and have been underrepresented in clinical 
trials. The optimal therapeutic strategy is still debated. 
In the current study, we found age and DOI predictive of 
outcome. The adjuvant management could be weighed in a 
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Table 1 Patient characteristics

Characteristic Value

Gender

Men 71 (83.5)

Women 14 (16.5)

Age (years), mean (range) 75.7 (70.0–90.5)

BMI (kg/m2), mean (range) 24.38 (18.20–33.20)

Pretreatment ECOG‡

0 59 (69.4)

1 22 (25.9)

2 4 (4.7)

HN-CCI Index

0 35 (41.2)

1 28 (32.9)

2 16 (18.8)

3 6 (7.1)

Smoking 52 (61.2)

Pathological stage

0 1 (1.2)

I 53 (62.4)

II 31 (36.5)

Pathological T stage

Tis 1 (1.2)

T1 53 (62.4)

T2 31 (36.5)

Perioperative therapy 10 (11.8)

Chemotherapy only 5 (5.9)

Radiotherapy only 4 (4.7)

Chemotherapy and radiotherapy 1 (1.2)

Elective neck dissection 56 (65.9)

Grade

1 22 (25.9)

2 61 (71.8)

3 2 (2.4)

Primary site

Lip 1 (1.2)

Tongue 40 (47.1)

Table 1 (continued)

Table 1 (continued)

Characteristic Value

Gum 6 (7.1)

Floor of mouth 3 (3.5)

Cheek mucosa 32 (37.6)

Retromolar area 3 (3.5)

Pathological adverse features

Extra-nodal spread 0 (0)

Positive resection margin 0 (0)

Perineural involvement 18 (21.2)

Lymphovascular invasion 6 (7.1)

BMI, body mass index; ECOG, the Eastern Cooperative Oncology 
Group performance status; HN-CCI, head and neck cancer 
comorbidity index.

multifactorial fashion.

Survival

In older patients with squamous carcinoma of the head 
and neck, the outcome of stage I/II disease could be 
similar to the younger cohort. The reported median OS 
in these patients ranges from 27 to 41.9 months, and 
the progression-free survival time (PFS) is 25 months 
for stage T1 tumor (13-15). The longer average OS and 
DFS observed in our study might result from the fact 
that we enrolled surgically fit patients. However, our data 
also suggested that patients in the younger old group 
demonstrated comparable 3- and 5-year OS of 91.8% and 
83.8% with prospective trial with most patients under the 
age of 70 years (16).

Age

Advanced age is not only associated with increased risk 
of malignancies but is also an independent negative 
prognosticator for OS in older patients diagnosed with 
OCSCC (14,17). Previous trials and studies of oral cavity 
cancers have either excluded patients older than 70 years of 
age or regarded those who are older than 70 as one cohort (12)  
(18-20). However, there is a relatively younger cohort, the” 
younger old”, with better OS. The study of Gambotti and 
colleagues, which included 227 patients with oral cavity 
cancer from stage I to stage IV, identified age older than 
79 years as a poor prognostic factor. The median OS for 
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patients older than 80 years treated with curative intention 
was 11.1 versus 23.7 months for patients 70 to 79 years of 
age (15). Significantly poorer OS and PFS was found in 
patients ≥85 years of age from another study of 180 patients 
with OCSCC (21). We have also found the “advanced age” 
group presenting significantly poorer OS compared to the 
“younger old” group.

DOI

Kozak and colleagues evaluated the significance of 
increasing DOI as the sole risk factor for recurrence in 
patients with low-risk early-stage OCSCC, and their 
result confirms that increasing DOI is a marker for poorer 
PFS and OS (22). We included patients with similar low-

Figure 1 Impact of depth of invasion (DOI) on disease-free survival. Patients with DOI ≥4 mm present worse disease-free survival compared 
to patients with DOI <4 mm (P=0.051).
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risk characteristics and older than 70 years. DOI is an 
independent negative predictor for DFS, yet it does not 
affect OS in multivariate analysis.

Pathological adverse risk features

Pathological adverse risk features are known to be associated 
with disease progression and overall prognosis. Yet the 
role of adjuvant treatment in the presence of adverse 
histologic features in early-stage oral cavity cancer is 
still debated (23-25). Among elderly patients with early-
stage OCSCC, we found no significant benefit of DFS 
and OS with perioperative therapy in patients presenting 
one or no pathological adverse risk feature. The study of 
Subramaniam and colleagues showed that presenting more 
than one pathological risk factor indicated higher possibility 
of recurrence and thus patients are likely to benefit from 
adjuvant radiotherapy (25). The other study demonstrated 
that for patients with OCSCC and at least two minor 
prognostic factors without any major risk factor, postoperative 
radiotherapy, or concurrent chemoradiation therapy 
yielded significantly better 5-year locoregional control, 
DFS, and OS, compared to the surgery only group (26).  
The pros and cons of adjuvant treatment among older 
patients should be discussed, especially with those who are 
at higher risk of relapse.

Comorbidity

Comorbidity is frequently seen in the elderly with HNSCC 
and negatively impacts survival (27). The HN-CCI, 
developed by Bøje and colleagues, was adopted to assess 
comorbidity in our study (8). Given that the eligible patients 
in our study were suitable for primary surgical intervention, 
the ECOG performance status and the HN-CCI were 
≤1 in 95.3% and 74.1% of all patients, respectively. This 
is reflected in the better survival rate and little impact of 
comorbidity on the outcome.

While several authors demonstrated that the main 
predictive factors of mortality and complications were 
comorbidities and length of surgery, regardless of the age 
of the patient, our findings suggest that in elderly patients 
with early-stage OCSCC suitable for radical surgery, OS 
deteriorates with advanced age (15,28-30). Nevertheless, 
our report still supports the use of surgery as the local 
intervention in suitable older patients because of the better 

survival outcome compared to previous studies.

Perioperative therapy

Data reported by Chen and colleagues showed no benefit 
in OS or locoregional recurrence with adjuvant therapy 
in older patients with OCSCC with adverse features, 
even though 48% of patients who met the indications for 
adjuvant therapy did not receive it (21). The other study also 
showed no survival difference between >70 and ≤70 years 
of age while significantly more patients >70 years old could 
not receive or complete appropriate adjuvant therapy (31).  
Overall, perioperative therapy was used in 10 (11.8%) 
of our patients and this did not affect either OS or DFS. 
Future prospective research is warranted to further clarify 
the role of adjuvant therapy in the elderly.

Pre-treatment neutrophil-to-lymphocyte ratio (NLR), 
platelet-to-lymphocyte ratio (PLR)

Although studies on the efficacy of treatment when 
stratified by NLR, PLR and inflammatory biomarkers have 
reported the potential value of predicting survival in cancers 
of the head and neck, it has not yet been thoroughly studied 
based on stratification of disease stage and risk. Counts of 
neutrophil and lymphocyte could be affected by factors 
including comorbidities and medications administered 
(32,33). Our study focuses on patients with early-stage 
OCSCC receiving primarily surgical intervention and our 
findings do not show predictive values of NLR and PLR 
regarding DFS and OS.

Limitations

There were several limitations in this retrospective study 
with a relatively small sample size. Most participants 
had good performance status to receive primary surgical 
intervention. The results might not be implied to patients 
who are not candidates for surgery or with incomplete 
resection. Second, a comprehensive geriatric assessment 
(CGA), a tool which allowed clinicians to evaluate the 
balance of benefits and harms of performing or omitting 
specific oncologic interventions,  was not feasible 
retrospectively (34,35). Finally, the relatively lower 
proportion of patients receiving perioperative therapy 
might compromise the conclusive result among those with 
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multiple pathological adverse risk features.

Conclusions

In conclusion, the current study has shown that the 
outcome of the surgically fit older population with early-
stage OCSCC could be further stratified by age as well as 
by pathological adverse features. Prospective studies are 
warranted to investigate the benefit of adjuvant treatment.
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Supplementary

Figure S1 Enrollment diagram of 5,464 patients. From January 2007 to December 2015, there were 5,464 patients diagnosed with head 
and neck cancers registered in our institutional database. Among the 5,464 patients, 2,942 patients were diagnosed with oral cavity cancer 
and 845 patients of them presented early-stage (clinical T1–2, N0, M0) disease. There were 124 patients of early-stage disease older than 70 
when diagnosed. Thirty-nine patients were then excluded due to nonprimary surgical intervention, with synchronous cancers, or with non-
primary oral cavity cancer. Eighty-five patients were enrolled into the current study.



Table S1 Univariate and multivariate COX regression analysis of predictors of disease-free survival

Characteristics

Univariate Multivariate

Hazard 
ratio

HR (95% CI)
P value

Hazard 
ratio

HR (95% CI)
P value

Lower limit Upper limit Lower limit Upper limit

Gender 1.570 0.628 3.923 0.335 – – – –

Age (years) 1.078 0.987 1.176 0.094 1.064 0.957 1.183 0.250

Smoking 0.847 0.389 1.846 0.677 – – – –

HN-CCI 0.827 0.529 1.293 0.406 – – – –

ECOG 0.535 0.232 1.234 0.142 0.585 0.245 1.398 0.228

Pathological stage 0.920 0.410 2.064 0.841 – – – –

Perioperative therapy 
(including chemotherapy 
and radiotherapy)

0.217 0.029 1.602 0.134 0.133 0.016 1.138 0.066

Well differentiated vs. 
poorly differentiated

7,604.670 0 1.429E+100 0.937 – – – –

Moderately differentiated 
vs. poorly differentiated

8,904.330 0 1.671E+100 0.936 – – – –

Moderately differentiate 
vs. well differentiated

1.171 0.491 2.795 0.722 – – – –

BMI (kg/m2) 0.998 0.886 1.125 0.976 – – – –

Pathological adverse 
features score

1.897 0.951 3.783 0.069 1.089 0.455 2.607 0.847

Closet surgical margin 
(mm)

0.909 0.802 1.031 0.139 0.915 0.783 1.070 0.266

Depth of invasion (mm) 1.127 1.030 1.232 0.009 1.144 1.008 1.298 0.037

WBC (×103/μL) 0.983 0.795 1.216 0.875 – – – –

Neutrophil (%) 1.002 0.961 1.045 0.932 – – – –

Lymphocyte (%) 0.994 0.950 1.039 0.782 – – – –

Monocyte (%) 1.122 0.955 1.318 0.161 1.108 0.908 1.352 0.311

NLR 1.087 0.927 1.275 0.302 – – – –

The depth of invasion (DOI) correlates with disease-free survival in the univariate COX regression analysis (P=0.009); the factors of 
marginal significance include the age at diagnosis, ECOG, perioperative therapy, pathological adverse features score, the closet surgical 
margin, and monocyte count. The multivariate COX regression analysis includes factors marginally suggesting association with survival 
outcome (P<0.2) in the univariate COX regression analysis. Depth of Invasion (mm) correlates with disease-free survival (P=0.037). HN-
CCI, head and neck cancer comorbidity index; ECOG, the Eastern Cooperative Oncology Group performance status; BMI, body mass 
index; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio.



Table S2 Univariate and multivariate COX regression analysis of predictors of overall survival

Characteristics

Univariate Multivariate

Hazard 
ratio

HR (95% CI)
P value

Hazard 
ratio

HR (95% CI)
P value

Lower limit Upper limit Lower limit Upper limit

Gender 1.500 0.597 3.766 0.388 – – – –

Age (years) 1.131 1.038 1.233 0.005 1.101 1.008 1.202 0.032

Smoking 1.172 0.522 2.634 0.700 – – – –

HN-CCI 0.784 0.503 1.223 0.284 – – – –

ECOG 1.521 0.853 2.713 0.155 1.349 0.737 2.467 0.331

Pathological stage 1.749 0.818 3.740 0.150 1.196 0.501 2.859 0.687

Perioperative therapy 
(including chemotherapy 
and radiotherapy)

0.725 0.215 2.444 0.604 – – – –

Well differentiated vs. 
poorly differentiated

0.298 0.034 2.608 0.274 – – – –

Moderately differentiated 
vs. poorly differentiated

0.550 0.073 4.156 0.562 – – – –

Moderately differentiate 
vs. well differentiated 

1.844 0.690 4.929 0.223 – – – –

BMI (kg/m2) 0.899 0.795 1.017 0.091 0.923 0.808 1.054 0.237

Pathological adverse 
features score

1.551 0.749 3.211 0.238 – – – –

Closet surgical margin 
(mm)

1.003 0.910 1.105 0.952 – – – –

Depth of Invasion (mm) 1.068 0.976 1.168 0.155 1.059 0.953 1.176 0.288

WBC (×103/μL) 1.125 0.923 1.372 0.243 – – – –

Neutrophil (%) 1.023 0.980 1.067 0.305 – – – –

Lymphocyte (%) 0.234 0.972 0.927 1.019 – – – –

Monocyte (%) 1.029 0.860 1.230 0.758 – – – –

NLR 1.080 0.908 1.286 0.383 – – – –

The age at diagnosis correlates with overall survival in the univariate COX regression analysis (P=0.005); the factors of marginal 
significance include ECOG, pathological stage, BMI, and the depth of invasion. The multivariate COX regression analysis includes factors 
marginally suggesting association with survival outcome (P<0.2) in the univariate COX regression analysis. The age at diagnosis correlates 
with overall survival (P=0.032). HN-CCI, head and neck cancer comorbidity index; ECOG, the Eastern Cooperative Oncology Group 
performance status; BMI, body mass index; WBC, white blood cell; NLR, neutrophil-to-lymphocyte ratio.



Table S3 Parameters of inflammation

Parameter Mean (range, SD)

WBC count (×103/μL) 6.61 (2.50–13.30, 1.90)

Neutrophil (%) 61.05 (39.80–83.00, 9.16)

Lymphocyte (%) 26.26 (6.00–52.80, 8.63)

Monocyte (%) 8.81 (4.40–17.60, 2.31)

Neutrophil-to-lymphocyte ratio 2.83 (0.75–13.83, 1.96)

Platelet-to-lymphocyte ratio 139.09 (36.18–360.94, 67.99)

The parameters of inflammation include WBC count, neutrophil count, lymphocyte count, monocyte count, neutrophil to lymphocyte ratio, 
and platelet to lymphocyte ratio. WBC, white blood cell; SD, standard deviation.
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Figure S2 ROC curve analysis of depth of invasion (DOI) (mm). ROC curve analysis of depth of invasion was performed based on disease-
free survival. The AUC is 0.663 and the optimal cutoff point is 3.25 (P=0.021). ROC, receiver operating characteristic; AUC, area under the 
ROC curve.

Table S4 Disease-free survival of patients with DOI <3.25 mm and DOI ≥3.25 mm 

Depth of invasion
(DOI)

Mean disease-free 
survival (years)

SD
95 % CI

Lower limit Upper limit

DOI <3.25 mm 7.153 0.530 6.115 8.192

DOI ≥3.25 mm 6.569 0.678 5.239 7.898

Overall 7.397 0.517 6.383 8.410

Patients with DOI ≥3.25 mm present decreased DFS. DFS, disease-free survival.



Figure S3 ROC curve analysis of age at diagnosis (years). ROC curve analysis of age was performed based on overall survival. The AUC is 0.63 
and the optimal cutoff point is 77.82 (P=0.029). ROC, receiver operating characteristic; AUC, area under the ROC curve.
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Table S7 Survival analysis based on treatment and pathological adverse risk features

Outcome Treatment Number of pathological adverse risk feature P value of log rank test

Disease-free survival 
(DFS)

Surgery alone 0 versus 1 0.173

0 versus 2 0.001

1 versus 2 0.253

Surgery with perioperative 
treatment

0 versus 1 0.414

Overall survival
(OS)

Surgery alone 0 versus 1 0.335

0 versus 2 0.001

1 versus 2 <0.001

Surgery with perioperative 
treatment

0 versus 1 0.678

In patients who received surgery alone, presenting two or more pathological adverse risk features correlates with worse DFS and OS.

Table S5 Overall survival (OS) of patients with age <77.82 and age ≥77.82

Age Mean overall survival 
(years)

SD 95% CI

Lower limit Upper limit

<77.82 years 8.858 0.640 7.604 10.112

≥77.82 years 6.095 0.875 4.380 7.809

Overall 8.108 0.562 7.007 9.209

Patients in the “younger old” group of age between 70 and 77.82 years present better OS than the group of advanced age (≥77.82). SD, 
standard deviation; CI, confidence interval.

Table S6 Patients stratified by treatment and pathological adverse risk features

Number of pathological adverse 
risk features† Surgery alone

Surgery with perioperative 
therapy

Overall

0 60 4 64 (75.3%)

1 12 6 18 (21.2%)

2 3 0 3 (3.5%)

The number of patients with 0, 1 and 2 pathological adverse risk features is 64 (75.3%), 18 (21.2%), and 3 (3.5%), respectively. †, 
pathological adverse risk features: extra-nodal extension, positive margins, perineural invasion, lymphovascular invasion.


