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Abstract 

Background: Treatment of clinical N0 neck tumours is controversial in early‑stage oral squamous cell carcinoma 
(OSCC), possibly because T1N0M0 and T2N0M0 merge together at early stages. The purposes of this study were 
to compare survival outcomes only for T2N0M0 cases based upon treatment elective neck dissection versus neck 
observation.

Methods: T2N0M0 OSCC cases were identified in the Surveillance, Epidemiology, and End Results database of the 
United States National Cancer Institute between 2004 and 2015. Survival curves for different variable values were 
generated using Kaplan‑Meier estimates and compared using the log‑rank test. Variables that achieved significance at 
P < 0.05 were entered into multivariable analyses via the Cox proportional hazards multivariate regression.

Results: A total of 2857 patients were selected, and 2313 cases were available for disease specific survival (DSS). 
The 5‑year and 10‑year overall survival (OS) were 66.7 and 46% for patients receiving elective neck dissection (END), 
respectively, and 56.4 and 37.2% for patients with neck observation (P < 0.0001). The 5‑year and 10‑year DSS were 73.6 
and 64% for the END group, respectively, versus 64.5 and 54.5% for the neck observation group (P < 0.0001). More 
importantly, performing END was independently associated with favourable DSS and OS for patients with T2N0M0 
OSCC [hazard ratio (HR) = 0.769, P = 0.0069 for DSS; HR = 0.829, P = 0.0031 for OS, neck observation group as refer‑
ence] according to multivariate survival analysis.

Conclusion: END is recommended for T2N0M0 OSCC cases and it is associated with improved DSS and OS.
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Background
Head and neck squamous cell carcinoma is increas-
ingly prevalent worldwide and is the 16th leading 
cause of cancer death. Oral squamous cell carcinoma 
(OSCC) is the most common cancer of the oral cavity, 

representing more than 95% of all cases and making up 
almost half of newly diagnosed head and neck squa-
mous cell carcinoma [1, 2]. Overall survival (OS) rates 
of OSCC varied from 10 to 82% depending on various 
prognostic factors, including age, race, sex, primary 
site, drinking, smoking, human papillomavirus status, 
American Joint Committee on Cancer (AJCC) stage, 
pathological differentiation and treatment modalities 
[3]. Among these prognostic factors distant metastasis 
is one of the strongest indicators. Another important 
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prognostic factor in survival is the presence of lymph 
node metastasis. It has been reported that cervical 
lymph node metastasis and extranodal extension are 
prerequisites for distant metastasis development [4].

The existence of cervical lymph node metastasis 
demonstrates the most important clinico-pathological 
prognostic factor. The presence of even one positive 
cervical lymph node is associated with a 50% reduc-
tion in the OS [5]. Thus, appropriate treatment of the 
cervical lymph node is as important as treating the 
primary site to achieve good oncologic results. The 
optimal treatment protocol for patients with early 
stage (T1–2N0M0) tumours has been debated in the 
past several decades; no consensus has been reached 
because of similar prognosis between elective neck dis-
section (END) and neck observation. Head and neck 
surgical oncologists prefer preventive END to avoid 
regional recurrence; supraomohyoid neck dissection is 
well established [6]. However, others believe END is an 
aggressive regime, especially for young female patients 
with T1N0M0 tumours, mostly because of the neck 
contour changes and some surgical complications. 
Therefore, a wait-and-watch policy is recommended, 
which favours regular consultation without simultane-
ous neck dissection [7].

The AJCC T stage is an independent prognostic indi-
cator, and T2-stage OSCC has demonstrated worse 
prognosis than T1 [8]. However, most previous studies 
have merged T1 and T2 in early stages of evaluating 
prognosis [9]. When clinically dealing with T1- and 
T2-stage OSCC, surgeons have encountered challeng-
ing treatment strategies. Surgically treated T1-stage 
OSCC typically does not require defect repair or 
postoperative defects can be closed with adjacent 
flaps. However, the postoperative defect of T2-stage 
tumours often requires free flap repair and simulta-
neous END- facilitated oral defect reconstruction, 
which would improve the patient quality of life [10]. 
Therefore, when assessing prognosis, T1N0M0 and 
T2N0M0 stage tumours should be separately evaluated 
instead of together [11]. In view of organ preservation 
or surgical reconstruction, we believe that surgical 
treatment is better than radiotherapy, chemotherapy 
or their combination for T2N0M0 OSCC patients. 
Furthermore, simultaneously performing END can 
prevent regional recurrence and is helpful for per-
forming free flap reconstruction. Lastly, postoperative 
defect repair and functional restoration will eventu-
ally improve overall survival. Here, in order verify our 
above postulated conditions, we present a retrospec-
tive investigation comparing survival outcomes only 
for T2N0M0 cases based upon treatment END versus 
neck observation.

Methods
Study cohort
The study population was extracted from the Surveil-
lance, Epidemiology, and End Results (SEER) database of 
the United States National Cancer Institute using its soft-
ware (https:// seer. cancer. gov, SEER*Stat 8.3.6). Patients 
were identified via the International Classification of 
Diseases for Oncology, Third Edition (ICD-O-3) as pre-
viously described [12]. Briefly, the OSCC cases were 
selected through the ICD-O-3 morphologic and topo-
graphic codes: 8050–8076, 8078, 8083, 8084, 8094, C01.9, 
C02.0, C02.1, C02.2, C02.8, C02.9, C03.0, C03.1, C03.9, 
C04.0, C04.9, C05.0, C06.0, C06.1 and C06.2.

We selected only pathologically confirmed T2N0M0 
(AJCC stage II) OSCC primary cases. Patients receiving 
neck dissection were identified through the SEER fields 
for regional lymph node surgery. The variables in the 
analysis included tumour origination, marital status at 
diagnosis, age at diagnosis, sex, race, pathological differ-
entiation, whether neck dissection was performed, treat-
ment modalities, vital status and follow-up period. Our 
study used the established data and did not involve inter-
actions with human subjects. Therefore, institutional 
review board approval was not required.

Statistical analysis
Differences in numerical variables were evaluated with 
Student’s test or the non-parametric Wilcoxon test. Cate-
gorical variables were compared by the chi square test or 
Fisher exact test. Survival analysis were performed using 
the Kaplan-Meier estimates. Independent prognostic 
factors were identified via the Cox proportional hazards 
multivariate regression. Data analyzation were carried 
out applying Statistical Package for Social Sciences, Ver-
sion 23.0, for Windows (SPSS, Chicago, IL) and statisti-
cal packages R (The R foundation; http:// www.r- proje ct. 
org; version 3.4.3), Empower R (http:// www. empow ersta 
ts. com, Boston, MA).

Results
Clinicopathologic characteristics
A total of 2857 patients were selected. The cohort con-
sisted of 1691 males and 1166 females with a mean age 
of 64 years. Caucasian accounted for 84.6% (2418/2857) 
and black American 6% (172/2857) of the study popula-
tion. The overall mean follow-up period was 54.2 months 
(range, 0–155 months). In more than half of the cases 
(1611/2857, 56.4%), the orientation was tongue. END 
was performed for 62.5% (1787/2857) patients. The over-
all clinicopathologic characteristics are summarized in 
Table 1.

For disease specific survival (DSS) analysis, 2313 cases 
were available, including 939 females and 1374 males. 

https://seer.cancer.gov
http://www.r-project.org
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The mean follow-up period for DSS was nearly the 
same as OS. END was performed in 1488 cases in this 
cohort. Summary statistics of DSS status are presented 
in Table 1. When stratified by histologic grade, 528 cases 
were of grade I, 1289 cases of grade II, and the remain-
ing 384 cases were of grades III and IV. Histologic grade 
information was missing for 111 cases. According to the 
distribution of sample sites, we divided the study popula-
tion into three groups: (A) floor of mouth, (B) tongue and 
(C) other sites combined, including upper gum, lower 
gum, hard palate, cheek mucosa, vestibule of mouth and 
retromolar area.

Survival analysis
Kaplan-Meier analysis was applied for time-to-event 
analysis. Regardless of all other factors, the 5-year and 
10-year OS were 66.7 and 46%, respectively, for patients 
receiving END and 56.4 and 37.2% for patients with neck 
observation (P < 0.0001, Fig. 1). Significant OS differences 
were found depending on age range (P <  0.0001), mean 

age (P < 0.0001), marital status at diagnosis (P < 0.0001), 
pathological grade (P <  0.0001) and tumour orientation 
(P < 0.0001) (Fig. 1).

In the survival analysis for DSS, patients treated with 
END showed significantly higher survival rates than 
patients in the neck observation group (P < 0.0001). The 
5-year and 10-year DSS for all causes combined were 
73.6 and 64% for the END group, respectively, versus 64.5 
and 54.5% for the neck observation group. Additionally, 
remarkable survival differences were identified depend-
ing on age range (P <  0.0001), mean age (P <  0.0001), 
marital status at diagnosis (P < 0.0001), tumour orienta-
tion (P = 0.015), pathological grade (P <  0.0001), radio-
therapy (P <  0.0001), chemotherapy (P = 0.0021) and 
different treatment modalities (P < 0.0001) (Fig. 2).

Cox regression multivariate analysis
To determine the efficacy of END based on various 
clinicopathological factors, all significant factors in the 

Fig. 1 Overall survival curves of cases with T2N0M0 OSCC compared according to (A) age range, (B) mean age at diagnosis, (C) marital status at 
diagnosis, (D) neck dissection, (E) pathological differentiation, (F) tumor orientation
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survival analysis were entered into the multivariable anal-
ysis based on the Cox regression model.

The END was favourably associated with better DSS 
and OS [hazard ratio (HR) 95% confidence interval 

(CI) = 0.769 (0.675–0.939), P = 0.0069 for DSS; HR 
(95% CI) = 0.829 (0.732–0.939), P = 0.0031 for OS, neck 
observation as reference].

Fig. 2 Disease specific survival curves of cases with T2N0M0 OSCC compared according to (A) age range, (B) mean age at diagnosis, (C) marital 
status at diagnosis, (D) tumor orientation, (E) pathological differentiation, (F) radiotherapy, (G) neck dissection, (H) chemotherapy and (I) treatment 
modalities
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The higher pathological grades were adversely asso-
ciated with DSS and OS [Grade II HR (95% CI) = 1.564 
(1.257–1.947), P = 0.0001; Grade III + IV, HR (95% 
CI) = 2.193 (1.702–2.826), P <  0.0001 for DSS; Grade II, 
HR (95% CI) = 1.311 (1.127–1.525), P = 0.0004; Grade 
III + IV, HR (95% CI) = 1.772 (1.47–2.137), P < 0.0001 for 
OS, Grade I as reference]. The details of the multivariate 
Cox regression analysis are presented in Fig. 3.

Discussion
Management of the clinical N0 neck tumour is contro-
versial in early OSCC [13]. The metastasis rate of the 
cervical lymph node is inconsistent according to previ-
ous reports. Most importantly, occult metastases exist 
in early stage OSCC [14]. Previous studies have demon-
strated that the occult metastasis rate was approximately 
25% in for OSCC patients treated with early-stage END 
[15–18]. It may be concluded that one in four patients is 
exposed to the risk of regional recurrence or even devel-
oping distant metastasis. However, few studies have clari-
fied whether these patients were T1N0M0 or T2N0M0 

and further did not evaluate the effects of performing 
END on prognosis. This report, to our knowledge, analy-
ses the largest population of T2N0M0 OSCC patients 
independently to date. We found that performing END 
effectively improved T2N0M0 OSCC survival and is an 
independent prognostic indicator.

Based on our results, pathological differentiation is 
another important prognostic indicator. Compared with 
grade I well-differentiated OSCC cases, the other three 
grades (Grades II, III and IV) are adversely associated 
with DSS and OS. The tumour subtype is an important 
prognostic factor that has been neglected in previous 
studies in deciding whether to use END. There are many 
variants of OSCC, having different biological behaviours 
and prognosis [19–21]. Almost all SCC variants are regis-
tered in the SEER database. To ensure the accuracy of our 
results, we filtered two variants (8070/3 and 8071/3) and 
found no significant survival differences between the two 
variants (P >0.05).

Regarding oral solid neoplasm, surgical resection 
remains the most effect treatment modality [22]. Except 

Fig. 3 Forest plots summarizing hazard ratios for (A) DSS and (B) OS
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for small T1-stage tumour postoperative defects, OSCC 
surgical treatment often involves resection and func-
tional reconstruction [4]. Surgery is irreplaceable for 
T2N0M0 OSCC patients. Radiotherapy, chemotherapy 
or their combination cannot achieve as good results as 
surgery in oral function recovery. We also studied cases 
treated with methods other than surgery and evaluated 
their prognosis. The results demonstrated that there were 
significant survival differences among the various treat-
ment modalities. Patients treated with surgery showed 
better prognosis than those treated with other means 
alone or combinations. Without a doubt, the adjuvant 
roles of radiotherapy and chemotherapy should be admit-
ted in the positive margin of pathologically undifferenti-
ated cases.

There are variances in the survival rates of different 
tumour orientations [4]. Controversy sexist in the man-
agement of T2N0M0 OSCC arising from maxillary gin-
giva, alveolus, and hard palate [23]. The low incidence 
of cervical metastases has historically been considered a 
hallmark of this disease, and a “watch-and-wait” strategy 
is typically used to control neck lymph node metastases 
[24, 25]. The results of survival analysis according to the 
OSCC orientation showed that group A (floor of mouth) 
and B (tongue) demonstrated better DSS and OS prog-
nosis than group C (other sites). Based on this finding, 
we concluded that T2N0M0 OSCC of maxillary gingiva, 
alveolus, and hard palate should be considered as equally 
aggressive as those at other sites. However, this conclu-
sion may require further subgroup confirmation.

A few limitations of the publicly available SEER data-
base and the current investigation should be acknowl-
edged. First, not all cases have complete information, 
including important variables such as pathological grade, 
HPV status and detailed chemotherapy. Second, due to 
the lack of oral defect reconstruction data, the role of free 
flap construction for life quality improvement could not 
be well established. Third, the follow-up period was vari-
able (0–155 months). Finally, the retrospective nature of 
the current study may have introduced bias into the over-
all analysis.

Conclusion
Most previous retrospective or prospective T1/2N0M0 
OSCC studies regarding END had small sample sizes. 
Decisions on whether to proceed with END versus a 
“wait-and-watch” approach in T1/2N0M0 is controver-
sial for the following reasons. First, the disease has rela-
tively low incidence. Second, early-stage tumours require 
much longer follow-up durations to identify differences 
between the two treatment strategies. Finally, and most 
importantly, radiochemotherapy has shown similar sur-
vival rates compared with surgery in early stage OSCC. 

Despite the limitation of incomplete data and the study 
itself, the present investigation is the first of its kind 
using the largest study population from multiple orien-
tations to show that patients with T2N0M0 OSCC ben-
efited from END associating with improved DSS and OS 
and it was an important independent prognostic factor. 
Thus, performing END is recommended for patients with 
T2N0M0 OSCC cases.
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