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Background: Oral squamous cell carcinoma (OSCC) commonly spreads to regional lymph nodes which 
is associated with reduced survival. The aim of this study was to assess treatment trends in a cohort of T1/
T2N0 OSCC patients at an Australian tertiary head and neck cancer (HNC) referral centre over time and 
their impact on regional control and survival. 
Methods: A retrospective cohort study of 377 T1/T2N0 OSCC patients was performed. Analysis of 
treatment trends over time was conducted. Univariate and multivariate analysis was performed to assess the 
impact of various treatment variables on regional control, disease-specific survival (DSS), overall survival (OS).
Results: There were 95 (25.2%) instances of recurrence overall, with 35 (9.3%) regional recurrence as 
well as 32 deaths (8.5%) from OSCC. An increasing rate of elective neck dissection (END) over time was 
observed from 1987 to 2019, with rates of 35.6%, 49.2% and 57.4% over consecutive decades (P=0.003). 
END was associated with increased regional control (HR 0.21, P<0.001). Patients treated with END and 
observation (Obs) had similar DSS (5-year survival rate END =87% vs. Obs =94%, P=0.11) and OS (5-year 
survival rate END =71% vs. Obs =71%, P=0.86). 
Conclusions: END improves regional control in T1/T2N0 OSCC. In patients who do not receive an 
END, salvage surgery or other therapy in patients with regional recurrence results in comparable DSS and 
OS to patients who receive END.
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Introduction

In 2020 there were approximately 930,000 new cases 
of head and neck cancer (HNC) globally (1). Of these 
approximately 380,000 cases were from cancers of the oral 
cavity, including the lip, making it the 18th most common 
cancer worldwide (1). Australian data from 2017 reported 
an approximate incidence 3,877 HNC, of which 1,649 were 
oral cancer (excluding lip) including 1,005 tongue cancers (2). 
Oral squamous cell carcinoma (OSCC) accounts for 90% of 
cancers of the oral cavity (3). 

Oral cavity subsites include the oral tongue, floor of 
mouth (FOM), labial and buccal mucosa, maxillary and 
mandibular gingiva, retromolar trigone and hard palate (4). 
The outcomes vary depending on disease stage, subsite 
location, patient age and other patient factors (5). The 3- 
and 5-year survival rates with early stage OSCC (T1/T2 
N0) are 92.2% and 75–89% respectively (6-9). Oral tongue 
is the most common subsite globally and in Australia and 
is associated with poorest prognosis and highest rates of 
recurrence (10-12). 

Surgical resection remains the primary treatment 
modality for early stage OSCC with adjuvant therapy 
dependent on pathological factors (4,5). The role of elective 
neck dissection (END) in patients with early OSCC (T1/
T2) and clinically negative neck (clinical N0) is controversial 
(13-18). Three different strategies for the management of 
a clinically negative neck have been described; observation 
(Obs) (clinically and/or ultrasonographically), END and 
sentinel node biopsy (18).

Some have argued that END in this cohort does not 
provide a survival or recurrence benefit when compared 
with Obs (with salvage therapy if required) (14,19,20). More 
recent randomized prospective studies have demonstrated 
significant survival and recurrence benefits with END 
(16,17,21). END in clinically negative necks have shown 
rates of occult metastases of approximately 30% (22-26). 
Increased depth of invasion (DOI) has been demonstrated 
to increase the risk of occult metastasis and there is also 
significant subsite variability, with FOM cancers being 
higher risk than oral tongue at a comparable DOI for 
example (22,26,27). 

This paper aims to describe the treatment, outcomes, and 
their changes over time of a cohort of early OSCC patients 
treated in an Australian tertiary HNC referral centre. 
We present this article in accordance with the STROBE 
reporting checklist (available at https://www.theajo.com/
article/view/10.21037/ajo-22-20/rc).

Methods

Cohort selection

The Sydney Head and Neck Cancer Institute (SHNCI) has 
maintained a prospective database of HNC patients since 
1987. Patients with T1N0 and T2N0 OSCC from the 1st 
January 1987 to 31st March 2019, reviewed and restaged to 
American Joint Committee on Cancer (AJCC) 8th edition 
staging, were identified retrospectively for inclusion. N0 was 
defined as clinically N0 for patients who did not undergo 
END or pathologically N0 for those who underwent END. 
Lip as a subsite was not included. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by Sydney Local Health 
District Ethics and Review Committee (protocol X16-
0367). Individual consent for this retrospective analysis was 
waived.

Data collection and review 

Patient demographic, histopathological reports, treatment 
and follow-up data were extracted from the database on the 
10th April 2019. Missing datapoints were filled following a 
review of histopathology and patient records. 

Statistical analysis

The cohort was divided into three time-brackets: 1987–
1999, 2000–2010 and 2011–2019, for analysis of trends 
over time. Treatment factors of interest were END and 
radiotherapy. The endpoints evaluated were regional 
control, disease-specific survival (DSS) and overall survival 
(OS). Recurrence status was determined by a combination 
of clinical examination and imaging studies. Local 
recurrence was defined as recurrent disease at same oral 
subsite as the primary OSCC. Regional recurrence was 
defined as recurrent disease in the neck. Distant recurrence 
was defined as recurrent disease at a site other than the 
head and neck. Regional control was determined from date 
of initial surgery to date of recurrence, or to the date of 
last follow-up or death. DSS was determined from date of 
initial surgery to date of last follow-up or date of death from 
disease. OS was determined from date of initial surgery 
to date of last follow-up or death. Statistical analysis was 
performed with IBM SPSS Statistics 20. Univariate and 
multivariate analysis was carried out using Cox proportional 
hazards regression. Kaplan-Meier (KM) survival curves 
were produced where applicable. 

https://www.theajo.com/article/view/10.21037/ajo-22-20/rc
https://www.theajo.com/article/view/10.21037/ajo-22-20/rc
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Results 

Cohort details

The cohort of early OSCC identified from the database 
consisted of 391 patients, which was reduced to 377 after 
review of patient records and histopathology resulted in 
exclusion of 14 patients as depicted in Figure 1. The mean 
age of the cohort was 62.0±12.9 years. There were 212 
(56.2%) male patients and 165 (43.8%) female patients. 
At the time of review 160 of the cohort were deceased, 
with 32 (8.5%) of them confirmed deceased from OSCC. 
Median follow-up period was 3.8 years (1 day–25.1 years). 
Of the 377 patients in the cohort 230 (61.0%) were T1 and 
147 (39.0%) were T2. Oral tongue was the most common 
subsite with 223 cases, accounting for 59.2% of the entire 
cohort. Further cohort summary details are outlined in 
Table 1.

Treatment trends

All 377 patients received surgical resection of the primary 
tumour. END was performed on 183 (48.5%) of the 
patients. Of these OSCC cases, 73 were T1 and 110 were 
T2. An increased rate of END over time was apparent with 
35.6% in 1987–1999 group, 49.2% in 2000–2010 group and 
57.4% in 2011–2019 group (P=0.003) and is summarized 
in Table 2. Radiotherapy was administered as an adjuvant 
therapy in 41 patients, accounting for 10.9% of the cohort. 
The rationale for adjuvant radiotherapy was determined by 
identification of high-risk histopathological features and 
discussed in a multi-disciplinary team setting. The specific 
high-risk features have evolved with the evolution of the 
evidence base but include features such as margin status, 
DOI, perineural and lymphovascular invasion. Of those 
receiving radiotherapy, 6 were T1 and 35 were T2 cases. 

There was no statistically significant change in radiotherapy 
administration over time (P=0.42). 

Recurrence rates and sites

A total of 95 instances of recurrence were identified, 
accounting for 25.2% of the cohort. Local recurrence 
occurred in 54 cases, regional recurrence in 35 and distant 
recurrence in 6 cases. These recurrence sites were not 
mutually exclusive. 

Treatment factors and prognosis

Rates of regional recurrence was worse in patients in the 
1987–1999 group when compared with those treated 2,000 
onwards (P=0.036) as shown in Figure 2A. There was no 
difference in regional recurrence demonstrated when 
comparing T1 OSCC only as shown in Figure 2B. This 
difference in regional recurrence was more profound when 
comparing the T2 subgroups only (P=0.034) and is shown 
in Figure 2C. There was no significant trend in DSS (P=0.83) 
or OS (P=0.19) over time demonstrated. 

Of the 183 patients with END, 27 (14.8%) required 
salvage surgery and 8 (4.4%) required both salvage surgery 
and radiotherapy. Of the patients managed with Obs, 49 
(25.3%) required salvage surgery and 23 (11.9%) required 
both salvage surgery and radiotherapy. 

Of the 35 patients who had a regional recurrence, 28 
(80.0%) underwent salvage surgery and 20 (57.1%) received 
both salvage surgery and radiotherapy. Importantly, for 
patients who received salvage therapy (surgery and/or 
radiotherapy), there was no difference in DSS (P=0.79) or 
OS (P=0.98) between END or Obs groups. 

For this cohort, patients with END demonstrated a 
significant reduction in regional recurrence (HR 0.21, 

SHNI database search for T1N0 and 
T2N0 OSCC patients excluding lip subsite 

(n=391)

T1N0 or T2N0 OSCC enrolled in this study 
(n=377)

Excluded (n=14)
•	 Revised TNM classification after review of 

histopathological reporting (n=9)
•	 Incomplete data (n=5)

Figure 1 Patient selection flowchart. SHNI, Sydney Head and Neck Cancer Institute; OSCC, oral squamous cell carcinoma; TNM, tumor-
node-metastasis.
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P<0.001) as shown in Table 3 and Figure 3. On multivariable 
Cox analysis, the decision for END was an independent 
predictor for regional control (P=0.001), after adjusting 
for age, DOI and PNI (Table 3). Whilst, END resulted in 
better regional control, it did not translate into improved 
DSS nor OS, with an estimated 5-year OS of 71% vs. 71% 
(P=0.86) for those with and without END respectively and 
an estimated 5-year DSS of 87% vs. 94% for those with and 
without END respectively (P=0.11).

Discussion

This study describes a cohort of early OSCC (T1/T2N0) 
patients and the treatment variables that impact recurrence 

Table 1 Overview of cohort—total 377 patients

Variable No. of patients (%)

Sex

Male 212 (56.2)

Female 165 (43.8)

Pathological variables

T stage

T1 230 (61.0)

T2 147 (39.0)

Differentiation

Well 80 (21.2)

Moderate 187 (49.6)

Poor 33 (8.8)

Unknown 77 (20.4)

Margin

Involved 22 (5.8)

Close 239 (63.4)

Clear 108 (28.6)

Unknown 8 (2.1)

Perineural invasion 42 (11.1)

T1 12 (3.1)

T2 30 (8.0)

Multifocal 9 (8=T2, 1=T1) (2.4)

Lymphovascular invasion 30 (8.0)

T1 9 (2.4)

T2 21 (5.6)

Depth of invasion

0–5 mm 210 (55.7)

>5 mm 113 (30.0)

Unknown 54 (14.3)

Treatment 

Neck dissection 183 (48.5)

T1 neck dissection 73 (19.4)

T2 neck dissection 110 (29.2)

Radiotherapy 41 (10.9)

Outcomes

All deaths 160 (42.4)

Death from OSCC 32 (8.5)

Table 1 (continued)

Table 1 (continued)

Variable No. of patients (%)

Recurrence 95 (25.2)

Local 54 (14.3)

Regional 35 (9.3)

Distant 6 (1.6)

Salvage of regional recurrence Total 35*

Surgery 28 (80.0*)

Radiotherapy 24 (68.6*)

Surgery + radiotherapy 20 (57.1*)

*, percentage of salvage subtotal. OSCC, oral squamous cell 
carcinoma.

Table 2 Elective neck dissection

Period No. of neck dissection (% of period) Total

Total 183 377

1987–1999 37 (35.58) 104

T1 16 (15.39)

T2 21 (20.19)

2000–2010 65 (49.24) 132

T1 23 (17.42)

T2 42 (31.82)

2011–2019 81 (57.45) 141

T1 34 (24.12)

T2 47 (33.33)
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and survival over a 32-year period. With a cohort of 377 
this is the largest study of this type to have been conducted 
in Australia to our knowledge. 

As stated previously, the role of END in early OSCC 
with a clinically negative neck has been a controversial topic, 
with diversity of opinion and evidence across the world 
(15,18,28,29). Historically, much of the literature exploring 
the role of END has involved retrospective analysis of 
early OSCC, and has often failed to reach consensus on the 
matter (20,29-36). A limiting factor in the broad utility of 
these studies has been the selection bias in which patients 
have been managed with END. This is largely due to the 
appropriate advances in risk stratification with the inclusion 
of histopathological features such as DOI and perineural 
invasion, resulting in patients with high-risk tumours 
receiving END. More recently, randomized, prospective, 
controlled trials by D’Cruz et al. and Hutchison et al., have 
demonstrated clear survival and recurrence benefits for 
END when compared to Obs (14,16). 

In this study cohort, a clear increasing trend of END 
in the management of early OSCC was demonstrated. 
The likelihood of undergoing a neck dissection between 
2000–2009 was 1.5 times higher than the preceding decade, 
with the trend continuing to 2.4 times higher likelihood 
between 2010–2019. In 2003, O’Brien et al. established the 
4 mm thickness cutoff as a powerful discriminator in early 
OSCC for determining risk of local control, nodal disease 
and survival rates (37). The inclusion of this parameter in 
the clinical decision-making process is likely responsible for 
the increasing rate of neck dissections from the early 2000s 
onwards at this centre. It is important to note that there 
was no change in the DOI observed over these time periods 
(P=0.253). 

A significant reduction in the rate of regional recurrences 
was also demonstrated over this time in those who received 
an END (P≤0.001). This supports the growing consensus 
in the literature of the regional control benefits of neck 
dissection for early OSCC (16,17,22,32). In an earlier, 
comparable Australian cohort, Lin et al. demonstrated a 
similar regional control benefit when performing END in 
T1/T2N0 oral tongue SCC (32). 

Interestingly, neck dissection in this cohort did not 
demonstrate statistically significant benefit for DSS or 
OS, which has been demonstrated elsewhere. On further 
assessment of the cohort, we believe this is explained by 

Figure 2 Time to regional recurrence comparison between 1987–
1999 to 2000–2019 OSCC groups. (A) Regional recurrence over 
time entire OSCC cohort. (B) Regional recurrence over time T1 
OSCC. (C) Regional recurrence over time T2 OSCC. OSCC, oral 
squamous cell carcinoma.
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the high rates of salvage surgery (80%) and surgery and 
radiotherapy (68.6%) in correcting the survival outcomes 
for patients with neck recurrence and is supported by the 
literature (19,38). For salvage therapy to be provided, 
timely detection of recurrent disease is necessary which 
introduces another integral and topical component of 
OSCC management: surveillance interval and method. 

Whilst not specifically recorded for this cohort, this unit’s 
standard practice to provide follow-up every 2–3 months 
post-surgery initially, with decreasing frequency of visits for 
a surveillance period of up to 5 years where possible. The 
benefit of ultrasound imaging in early OSCC surveillance 
has been demonstrated in the literature (19,39,40). Salvage 
rates of up 80–100% have been reported by several 
institutions, by employing frequent clinical examination and 

ultrasound surveillance in the follow-up period (19,40). We 
believe similarly intensive surveillance on this study cohort 
may explain both the high salvage rates and comparable 
survival outcomes between the END and Obs groups. 
It must also be recognised that the application of similar 
surveillance programs in other clinical settings may not be 
viable from a clinician and cost perspective. 

The disease specific mortality from OSCC in this cohort 
was 8.5%, which is substantially lower than that presented 
by Hutchison et al. (19.6%). D’Cruz et al. did not outline 
disease specific mortality but did report worse OS when 
compared to Hutchison et al. (16,21). This discrepancy does 
raise the potential issue of the generalizability of these RCT 
findings to the Australian context, where different patient 
demographics, disease patterns and health-care systems may 
come into play. 

Salvage surgery in HNC has been demonstrated to 
improve locoregional control and survival (16,38). It has 
however also been recognized as requiring more extensive 
surgery and adjuvant therapy when compared with END 
and primary lesion resection and consequently may be 
associated with greater physical and psychological morbidity 
(16,38,41-44). The morbidity associated with END is 
predominantly related to neck motor and sensory nerve 
impairment and swallowing difficulties (16). While these 
are often considered low-grade, they still impact quality of 
life. This must be weighed with the comparative morbidity 
associated with salvage surgery or other modalities, which 
can be arguably worse than that of an END (16,42). Post-
operative morbidity data was unfortunately not recorded 
in this dataset and further commentary regarding this with 
respect to this study’s cohort is challenging.

This cohort demonstrated a local recurrence rate 

Table 3 Regional recurrence

Variable
Univariate analysis Multivariate analysis

Hazard ratio 95% CI P value Hazard ratio 95% CI P value

Age 1.03 1.01–1.06 0.019 1.03 1.01–1.06 0.022

PNI 1.93 0.80–4.64 0.145

DOI >5 mm 1.89 0.98–3.69 0.059

Neck dissection 0.21 0.09–0.50 <0.001 0.23 0.10–0.56 0.001

RT 1.16 0.64–2.10 0.623

Time period 0.50 0.26–0.97 0.040 0.58 0.29 0.112

CI, confidence interval; PNI, perineural invasion; DOI, depth of invasion; RT, radiotherapy.
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of 13.0% and a regional recurrence rate of 9.0%. This 
compares favourably to similar cohorts in the literature, 
with rates of 11–34% local recurrence and 18–31% regional 
recurrence reported (6,32,45,46). This finding along with 
8.5% of the cohort dying from OSCC reinforces the 
importance of intensive surveillance and early intervention, 
even in this early disease group. 

Strengths of this study include the large number of 
patients included in the cohort and the management 
of the cohort at a tertiary referral unit with significant 
multidisciplinary input. This may also be considered a 
potential limitation in the generalizability of the reported 
findings to other clinical settings. Weaknesses of the 
study include its retrospective nature and the associated 
selection bias likely introduced in patients who have adverse 
pathological features being more likely to undergo END. 
Another limitation was missing data points for historical 
histopathological assessments, although the impacts of this 
on conclusions drawn from this study are minimal. 

Conclusions 

This study describes a large cohort of early OSCC managed 
at a tertiary cancer referral centre in Sydney, Australia. 
We observed a trend of increasing use of END in the 
management of early OSCC over the last 3 decades, which 
is in keeping with global trends and influenced by improved 
risk stratification. This increasing use of END is associated 
with improved regional control. We are confident this 
study supports the growing consensus of the role of END 
in the management of early OSCC. Reassuringly, we have 
also demonstrated that in the event of regional recurrence 
in patients who are initially managed with Obs, salvage 
therapies can maintain comparable survival outcomes to 
patients who undergo END. 
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