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Purpose: The management of the clinically node-negative neck in T1 oral cavity squamous cell carci-

noma (SCC) is controversial. The purpose of this study was to investigate tumor characteristics of surgi-
cally managed patients with T1N0 oral cavity SCC and determine the possible benefits of elective neck

dissection (END).

Materials and Methods: A retrospective cohort study was conducted assessing outcomes for patients

with stage I oral SCC at Waikato Hospital, New Zealand, between 2008 and 2018. Clinical staging was

based on the American Joint Committee on Cancer Cancer Staging Manual, 8th Edition. Patients with

T1N0 SCC either had an END or had the neck observed. These data were used to determine the rate of

occult nodal disease, recurrence rate, and survival. Data collected included patient demographics, loca-

tion, tumor characteristics including differentiation, depth of invasion (DOI), perineural invasion (PNI),

lymphovascular invasion, closest histologic margin, management of the neck, the number of pathologic

lymph nodes, adjuvant treatment, recurrence, and survival.

Results: A total of 70 patients were included in the study (40 male, 30 female; age range 30 to 91; mean

age 65 years). Twenty-seven (38.6%) patients underwent END, whereas 43 patients (61.4%) were
observed. Occult nodal metastases were diagnosed in 6 of 27 (22.2%) patients who underwent END.

Regional relapse occurred in 7 of 43 (16.3%) patients who were observed. Risk factors for nodal disease

included increasing DOI $ 3 mm (P = .049), poor tumor differentiation (P = .003), and presence of

PNI (P = .002). Negative prognostic factors for overall survival included male gender (P = .02,

hr = 3.55, CI for HR (1.18, 10.65)), presence of PNI (P = .001, hr = 4.52, CI for HR (1.77, 11.57)), and lo-

coregional recurrence (P < .005, hr = 6.55, CI for HR (2.69, 15.98)). Six of the 7 tumors that relapsed in the

neck after observation had a primary tumor DOI < 3 mm.

Conclusions: There is little data published for management outcomes of the node-negative neck in stage

I oral squamous cell carcinoma. Given salvage neck dissection carries a poorer prognosis, END should be

recommended for all T1N0 oral SCC with DOI$ 3 mm. In cases of DOI < 3 mm undergoing primary abla-
tion only, a staging neck dissection as a second procedure should be considered in the presence of poor

tumor differentiation or PNI on final histology.

Crown Copyright � 2021 Published by Elsevier Inc. on behalf of the American Association of Oral and

Maxillofacial Surgeons. All rights reserved.

J Oral Maxillofac Surg -:1-15, 2021
rom Oral and Maxillofacial Department, Waikato District

ard, Hamilton, New Zealand.

facial, Head and Neck Fellow.

ofacial House Surgeon.

tional Performance Analyst.

nd Maxillofacial Surgeon.

nd Maxillofacial Surgeon.

There were no sources of grants

t of Interest Disclosures: The authors declare that there is

al or personal conflict of interest.

g: No external funding was received for this research.

Address correspondence and reprint requests to Mr Nguyen: Oral

and Maxillofacial Department, Maxillofacial, Head and Neck Fellow,

Pembroke Street, Hamilton 3204, New Zealand; e-mail:

edwardnguyen168@gmail.com

Received March 31 2020

Accepted January 29 2021

Crown Copyright � 2021 Published by Elsevier Inc. on behalf of the American

Association of Oral and Maxillofacial Surgeons. All rights reserved.

0278-2391/21/00186-5

https://doi.org/10.1016/j.joms.2021.01.042

1

mailto:edwardnguyen168@gmail.com
https://doi.org/10.1016/j.joms.2021.01.042


2 INDICATIONS FOR ELECTIVE NECK DISSECTION IN OSCC
Oral squamous cell carcinoma (OSCC) accounts for

40% of all head and neck cancers1 and continues to

be challenging tomanage across theworld. Despite ad-

vances in diagnosis and management strategies,

disease-free survival (DFS) and overall survival (OS)

have not significantly improved.

OSCC most commonly metastasizes to the cervical

lymph nodes. It is well documented that this can occur
in early-stage cancer in a clinically node-negative neck

(cN0). Despite clinical examination and exhaustive im-

aging investigations, occult metastatic disease still oc-

curs in 20-30% of cN0 necks.2 This micrometastatic

disease is detected after histopathologic examination

of a neck dissection specimen. A significant indepen-

dent prognostic factor for patients with OSSC is the

presence of metastatic disease of the cervical lymph
nodes, which reduces survival by up to 50%.3

Management options for the node-negative neck

include observation, elective neck dissection (END),

elective radiotherapy, and sentinel lymph node biopsy

(SLNB). Neck dissection allows pathologic staging of

cervical lymph nodes, facilitates regional control of

disease, and guides decision-making with regard to

adjuvant treatment as well as aiding prognostication.
Neck dissection carries small but significant risks of

complications and morbidity, including shoulder

dysfunction and facial weakness, as well as cost of

additional hospital time and resources. The premise

behind advocating for END has been strengthened

by the results of a recent randomized controlled trial

favoring END,2 although this study incorporated T2 tu-

mors as well, and there was no statistical significance
for T1 tumors. An alternative to surgery in the cN0

neck includes a watch and wait approach. If a patient

relapses in the neck during a period of surveillance,

then a therapeutic neck dissection should be consid-

ered, but this can be technically more difficult than

an END with greater potential morbidity. Controversy

remains regarding the management of the cN0 neck

with differing head and neck guidelines from re-
spected organizations such as National Institute for

Health and Care Excellence (NICE)4 and National

Comprehensive Cancer Network (NCCN).5 While

NICE no longer advocate a watch and wait approach,

even in early-stage OSCC, NCCN adopt a similar state-

ment for T1/2 OSCC but suggest for a depth of inva-

sion (DOI) less than 2 mm, elective neck dissection

is only recommended in highly selective situations.
The dilemma for a number of years was to deter-

mine in a cN0 neck, who would qualify for or benefit

from an END. It was widely accepted that if the risk of

occult disease was greater than 20%, then an END

should be performed.6 Increasing tumor size and

DOI have been well-reported to increase the likeli-

hood of regional nodal disease.7-9 Other adverse

histologic features which influence risk of nodal
disease and survival include perineural invasion

(PNI), lymphovascular invasion (LVI), and tumor

differentiation. A recent study suggested that risk of

nodal disease is increased when 2 or more adverse

features are present on histology.10 In recent times,

SLNB has been advocated as a minimally invasive alter-

native, andwhile the research is promisingwith regard

to reduced morbidity and comparable OS, SLNB is not
universally the current standard of care and is still

considered a diagnostic modality.11,12

It is well known that the risk of occult neck disease

increases as the size of the tumor increases from T2 to

T4 disease, and there is certainly agreement for END in

such cases. Furthermore, for T1 tumors, DOI 4 mm or

greater has been accepted as a threshold for END in

many centers.7,8 The challenge remains in managing
T1N0 OSCCwith a DOI less than 4 mm, as END carries

a greater potential of overtreatment, while observa-

tion carries the risk of under treatment and reduced

survival. Very few studies have analyzed this specific

cohort of T1N0M0 (stage 1) patients with OSCC using

the American Joint Committee on Cancer (AJCC) 8th

Edition Staging Manual to determine whether other

factors from clinical or histological examination can
guide treatment outcomes. The purpose of this study

was to investigate tumor characteristics of surgically

managed patients with cT1N0 oral cavity SCC based

on the AJCC 8th Edition and determine the possible

benefits of END. The investigators hypothesize that

END in T1N0 OSCC detects occult nodal disease in

greater than 20% of cases, and confers a DFS and OS

benefit. Furthermore, the specific aims of the study
were to determine whether DOI per millimeter incre-

ment influenced nodal metastasis, recurrence,

and survival.
Materials and Methods

To address the research purpose, the investigators

designed and implemented a retrospective cohort

study assessing outcomes for patients with stage I

(T1N0M0) OSCC at Waikato Hospital, New Zealand,

between 2008 and 2018. The study was granted

exemption and approved in writing by the New Zea-
land Health and Disability Ethics Committee and

approved by the local Waikato District Health Board.

Patient information was reviewed using the head and

neck cancer registry at the hospital.

The inclusion criteria were patients who were clin-

ically staged with T1N0M0 oral cavity SCC based on

the AJCC Cancer Staging Manual, 8th Edition, and

had surgical intervention. Patients were staged as hav-
ing a cN0 neck after unremarkable physical examina-

tion and radiologic investigations of the neck. All

patients were then presented at a weekly head and

neck multidisciplinary meeting. The recommendation
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to perform END over surveillance was based on a com-

bination of factors including DOI, adverse features,

age, and comborbidities. While a cutoff of >3 mm

was used to recommend END, this was not universal

when accounting for the aforementioned factors. Pa-

tients were excluded if they did not have a diagnosis

of SCC, had a DOI >5mm andwere therefore upstaged

to$ T2, had previous treatment for oral SCC with sur-
gery, radiotherapy and/or chemotherapy, or if records

were not complete. The standard follow-up protocol is

to monitor patients for a period of 5 years. In the

study’s cohort, patients were followed for a minimum

period of 24 months, with a median follow-up

of 55 months.

The primary predictor variable assessed in the study

was modality of treatment—comparing END with sur-
veillance of the neck. The outcome variables included

recurrent disease and OS. A number of tumor factors

were assessed to determine the influence on the

outcome variables. As such data collected included pa-

tient demographics, location, tumor characteristics on

final histology including differentiation, DOI, PNI, LVI,

closest margin, management of the neck, number of

pathologic lymph nodes, adjuvant treatment, recur-
rence, and survival. Histopathological margins were

defined as clear ($5 mm), close (2-5 mm), or involved

(<2mm). A single histopathologist reviewed all pathol-

ogy cases which were originally reported as tumor

thickness (TT), and re-evaluated as DOI for standardi-

zation. In addition, on histology review, if specimens

were noted to have DOI >5 mm, then they were

excluded. Nodal disease was either identified after an
END or in patients who were observed in the neck

and subsequently developed pathologic neck disease

and underwent a therapeutic neck dissection.

Deidentified patient variables were analyzed using

descriptive statistics. The variable nodal disease was

defined as patients with pathologic positive node after

either END or neck recurrence that occurred within

2 years in the observation group. Time-related out-
comes in the model were OS, DFS, and regional recur-

rence. The Pearson c2 and Fisher exact tests for

categorical analysis were used to determine the influ-

ence of patient variables on node status. Cox’s propor-

tional hazard model was used to compare patient

variables against DFS, OS, and regional recurrence.

The Kaplan-Meier survival method was used to analyze

the survival probability and plot survival charts. Confi-
dence intervals of 95% are used for the Cox hazard

model and Kaplan-Meier survival method. A P value

less than 0.05 was considered statistically significant.
Results

A total of 70 patients were included in the study (40

male, 30 female; age range 30 to 91; median age
65 years). Forty-eight (68.5%) cases involved the lateral

tongue, 20 (28.5%) cases involved the buccal mucosa,

and 1 (1.4%) case involved floor of the mouth, and 1

(1.4%) case involved the ventral tongue. Based on

the current AJCC Cancer Staging Manual, 8th Edition,

an additional 10 cases not included in the study had

a DOI greater than 5 mm and would have been up-

staged to T2 or 3, and therefore excluded from the final
analysis. All 10 of these cases underwent END and

were node positive.

Of the 70 patients in our cohort, nodal disease

occurred in 13 patients (18.6%)—6 cases in the

END group, and 7 cases in the observed group. Pa-

tient factors and tumor adverse features were as-

sessed to determine a relationship with nodal

disease. The results are summarized in Table 1.
When the primary tumor factors were assessed in

the 70 cases, DOI>3 mm (P = .049), poorly differen-

tiated SCC (P = .003), and presence of PNI (P = .002)

were statistically significant for risk of nodal disease.

DOI was assessed in 1 mm increments and compared

with the incidence of nodal disease in all 70 patients.

The results are summarized in Table 2. The hypothe-

sis that there is a relationship between DOI and
nodal metastatic disease was tested by comparing

the mean DOI of the node-positive patients

(3.0 mm) to the mean DOI of the node-negative pa-

tients (2.1 mm) and determined to be signifi-

cant (P = .03).

With regard to management of the cN0 neck, 27

(38.6%) patients underwent END, whereas 43 patients

(61.4%) were observed. Occult nodal metastases were
diagnosed in 6 of 27 patients (22.2%) who underwent

END. Neck relapse was diagnosed in 7 of 43 patients

(16.3%) in the observed group who subsequently un-

derwent therapeutic neck dissections. In addition,

DOIwas assessed to determine the frequency of occult

metastatic disease for the END group and the results

are summarized in Table 3.

Of the 70 patients included in our study group, 69
patients were followed for a minimum of 2 years and

there were 4 local recurrences and 8 regional recur-

rences. Regional recurrence was 3.7% in the END

group and 16.7% in the observed group, but this was

not found to be statistically significant (P = .163). Of

the 8 regional recurrences, 1 had previously under-

gone END and was salvaged. Six of the remaining 7

were from the observed group and underwent thera-
peutic neck dissection, having a primary tumor DOI

of # 2.5 mm. Of the regional recurrences, 1 was

well-differentiated, 4 were moderately differentiated,

and 3 poorly differentiated OSCC. Poor tumor differen-

tiation was found to be associated with a higher risk of

regional recurrence (P = .02). Cox’s proportional haz-

ard model was used to estimate the hazard based on

the predictor variables. These results are shown in



Table 1. FACTORS AFFECTING CERVICAL NODAL METASTASIS IN CT1N0 OSCC

Nodal Status Cases (n = 70)

END Observation

P ValuePresent Absent Present Absent

Sex

Female 1 11 2 16 .13

Male 5 10 5 20

Age (years)

< 55 14 2 5 2 5 .28

$ 55 56 4 16 5 31

DOI

< 3 mm 49 1 13 5 30 .049

$ 3 mm 21 5 8 2 6

Differentiation

Well/moderate 65 5 20 4 36 .003

Poor 5 1 1 3 0

PNI

Present 10 3 3 3 1 .002

Absent 60 3 18 4 35

LVI

Present 5 0 2 2 1 .23

Absent 65 6 19 5 35

Smoking

Current 17 1 5 3 8 .44

Ex-smoker 32 3 8 4 17

Never 21 2 8 0 11

Alcohol

Yes 57 5 16 6 30 .60

No 13 1 5 1 6

Abbreviations: DOI, depth of invasion; END, elective neck dissection; LVI, lymphovascular invasion; OSCC, oral squamous cell
carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.

4 INDICATIONS FOR ELECTIVE NECK DISSECTION IN OSCC
Table 4—bivariate analysis and Table 5—multivar-

iate analysis.

OS was 87.0% at 2 years, and based on the Kaplan-

Meier survival regression model, the probability of sur-

vival at 5 years was 72.4%. DFS was 79.7% at 2 years

and the probability of DFS at 5 years was 64.6%. Nega-

tive prognostic factors for OS included male gender

(P = .02, hr = 3.55, CI for HR (1.18, 10.66)), presence
Table 2. FREQUENCY OF NODAL DISEASE IN ALL CT1N0 PAT

Depth of

Invasion Cases (n = 70) Nodal Disease Present No

0 to <1 mm 15 1

1 to <2 mm 28 4

2 to <3 mm 11 2

3 to <4 mm 7 2

4 to #5 mm 9 4

All 70 13

Abbreviation: DOI, depth of invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
of PNI (P = .001, hr = 4.52, CI for HR (1.77, 11.57)),

and locoregional recurrence (P < .005, hr = 6.55, CI

for HR (2.69, 15.98)). Results for OS and DFS at 2 years

are shown in Tables 6-9, respectively. Univariate and

multivariate analyses were performed. Performing an

END conferred an improved DFS by 2.9% at 2 years

but had no impact on OS. Survival curves are shown

in Figures 1-11.
IENTS BY 1 MM DOI INCREMENTS

dal Disease Absent % Node Present % Node Absent

14 7% 93%

24 14% 86%

9 18% 82%

5 29% 71%

5 44% 56%

57 19% 81%

axillofac Surg 2021.



Table 3. FREQUENCY OF OCCULT NODAL DISEASE IN ELECTIVE NECK DISSECTION GROUP

Depth of

Invasion Cases (n = 27) Nodal Disease Present Nodal Disease Absent % Node Present % Node Absent

0 to <1 mm 2 1 1 50% 50%

1 to <2 mm 9 0 9 0% 100%

2 to <3 mm 5 0 5 0% 100%

3 to <4 mm 4 1 3 25% 75%

4 to #5 mm 7 4 3 57% 43%

All 27 6 21 22% 78%

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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Discussion

In the patient with OSCC, every effort should be

made to detect occult nodal metastatic disease as it af-

fects patient management and is negatively prognostic
for DFS and OS.3 While NICE and NCCN have recom-

mended guidelines,4,5 there is no universal consensus

with regard to management of the node-negative neck

in T1 tumors. While most head and neck surgeons

agree that END be recommended for increasing DOI

of the primary tumor,2,7-9,13 others argue that observa-

tion of thin tumors prevents overtreatment of 70-80%

of patients.14,15 This ongoing dilemma with regard to
treatment indications and decisions is reaffirmed in a
Table 4. BIVARIATE ANALYSIS FOR RISK FACTORS AFFECTIN

Predictor Values

Treatment Observed Refe

END 0

Sex Female Refe

Male 5

Age (years) < 55 Refe

$ 55 0

DOI Shallow < 3 Refe

Deep $ 3

Differentiation Well/moderate Refe

Poor 9

PNI Present Refe

Absent 4

LVI Present Refe

Absent 4

Smoking Never Refe

Current or 2

Ex-smoker

Alcohol No Refe

Yes 1

Margin Clear Refe

Close 0

Positive 2.72

Abbreviations: DOI, depth of invasion; END, elective neck dissect
carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
recent perspective article in a request to cease

combining T1 and T2 data which clouds the evi-

dence.16 The present study examined the clinical out-

comes of patients with stage I (T1N0M0) OSCC based
on AJCC 8th Edition guidelines to determine whether

patient factors, surgical margins, histopathological fea-

tures and END influence occult nodal disease, recur-

rence, and overall prognosis.

With the introduction of the AJCC Cancer Staging

Manual 8th Edition in 2017, tumors with a DOI >

5 mm are now upstaged to $ T2. Over the 10-year

period, tumor depth was not consistently reported,
and nearly a half of the histopathology was reported

as TT. To comply with the new AJCC guidelines, all
G REGIONAL RECURRENCE AT 2 YEARS IN CT1N0 OSCC

HR 95% CI P Value

rence

.23 0.028-1.83 .16

rence

.49 0.67- 44.6 .11

rence

.67 0.14-3.34 .63

rence

.309 0.038-2.51 .272

rence

.24 2.19-39.02 .0025

rence

.31 1.027-18.05 .046

rence

.22 0.85-20.92 .078

rence

.96 0.36-24.10 .31

rence

.733 0.21-14.09 .61

rence

.45 0.11-1.82 .27

� 10�7 0 .99

ion; LVI, lymphovascular invasion; OSCC, oral squamous cell

axillofac Surg 2021.



Table 5. MULTIVARIATE ANALYSIS FOR REGIONAL RECURRENCE AT 2 YEARS IN CT1N0 OSCC

Predictor Values HR 95% CI P Value

Differentiation Well–moderate Reference

Poor 11.21 2.01-66.45 .0058

PNI Absent Reference

Present 4.27 0.79-23.00 .091

Closest margin Baseline Reference

Per mm increase 1.23 1.07-1.41 .0042

Abbreviations: OSCC, oral squamous cell carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.

6 INDICATIONS FOR ELECTIVE NECK DISSECTION IN OSCC
TT specimens were reviewed and adjusted to DOI.
With an initial data set of 80 patients, 10 cases with a

DOI > 5 mm were upstaged and excluded from the

study. Of note, they all underwent END and were all

node positive. Based on the AJCC 7th Edition, the

occult nodal disease rate would have been signifi-

cantly higher (AJCC 7th 43.2% vs AJCC 8th 22.2%) sug-

gesting that the addition of DOI in staging has reduced

the rate of occult nodal disease in stage I OSCC. These
findings align with the updates to the AJCC Cancer

Staging Manual 8th Edition by including DOI in the

staging system, as increasing DOI is an independent
Table 6. BIVARIATE ANALYSIS FOR RISK FACTORS AFFECTIN

Predictor Values

Sex Female Re

Male

Age (years) < 55 Re

$ 55

DOI Shallow < 3 Re

Deep $ 3

Differentiation Well/moderate Re

Poor

PNI Present Re

Absent

LVI Present Re

Absent

Smoking Never

Current or Re

Ex-smoker

Alcohol No Re

Yes

Margin Clear Re

Close

Positive

Treatment Observed Re

END

Recurrence None Re

Locoregional

Abbreviations: DOI, depth of invasion; END, elective neck dissect
carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
negatively prognostic factor for nodal disease and
survival.17-20

Adverse features on histology have been widely

investigated in the literature. The presence of LVI,

PNI, and poor differentiation on histology suggest

these features are part of a high-grade tumor that are

biologically more aggressive and may metastasize to

regional lymph nodes earlier.17-19,21,22 In our study,

these variables were assessed to determine whether
there was a correlation with nodal disease and recur-

rence. The most significant findings were that poorly

differentiated OSCC (P = .003) and presence of PNI
G OVERALL SURVIVAL AT 2 YEARS IN CT1N0 OSCC

HR 95% CI P Value

ference

3.55 1.18-10.66 .02

ference

0.99 0.32-3.01 .98

ference

1.41 0.57-3.46 .45

ference

2.27 0.66-7.80 .19

ference

4.53 1.77-11.57 .002

ference

2.43 0.71-8.35 .16

ference

1.79 0.60-5.38 .30

ference

2.01 0.46-8.73 .35

ference

1.73 0.57-5.27 .33

3.17 0.58-17.32 .18

ference

1.38 0.57-3.33 .48

ference

6.55 2.69-15.98 <.005

ion; LVI, lymphovascular invasion; OSCC, oral squamous cell

axillofac Surg 2021.



Table 7. MULTIVARIATE ANALYSIS FOR RISK FACTORS AFFECTING OVERALL SURVIVAL AT 2 YEARS IN CT1N0 OSCC

Predictor Values HR 95% CI P value

Sex Female Reference

Male 2.36 0.75-7.45 .14

PNI Absent Reference

Present 42.41 0.85-6.87 .097

Any recurrence None Reference

Locoregional 3.92 1.41-10.87 .008

Abbreviations: OSCC, oral squamous cell carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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(P = .002) were found to be associated with a higher
risk of nodal disease which is supported by other au-

thors.17,23 PNI was identified in 14.2% of patients.

While that rate is high, it is supported in a study assess-

ing PNI in OSCC, and found an overall incidence of

40%, and 22.2% in T1 OSCC.24 A recent study found

a correlation between PNI and pathologic nodal dis-

ease and extranodal extension (ENE).25 The authors

found that most PNI positive cases were associated
with thicker tumors which would have been recom-

mended for END based on DOI as a primary indicator.

As such they concluded that PNI status added no value

in decision-making. Detecting PNI on preoperative im-

aging or biopsy can be challenging and as such may be
Table 8. UNIVARIATEANALYSIS FOR RISK FACTORSAFFECTIN

Predictor Values

Sex Female Re

Male

Age (years) < 55 Re

$ 55

DOI Shallow < 3 Re

Deep $ 3

Differentiation Well/moderate Re

Poor

PNI Present Re

Absent

LVI Present Re

Absent

Smoking Never

Current or Re

Ex-smoker

Alcohol No Re

Yes

Margin Clear Re

Close

Positive

Treatment Observed Re

END

Abbreviations: DOI, depth of invasion; END, elective neck dissect
carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
less significant than other adverse features. The pres-
ence of PNI on final histology, however, can influence

postoperative management including consideration

for a staging neck dissection as a second procedure

or consideration of adjuvant radiotherapy.25

Weiss advocated performing END if the risk of

occult nodal disease was greater than 20%,6 although

more recently other authors have suggested reducing

this threshold to 15%.26 There is little argument
regarding the benefit of END in T3-T4 disease, and

many T2 tumors would require neck access for free-

flap reconstruction and therefore have an END concur-

rently. However, controversy remains over the man-

agement of the neck in early T1N0 OSCC. DOI has
GDISEASE-FREE SURVIVALAT 2 YEARS IN CT1N0OSCC

HR 95% CI P Value

ference

3.80 1.42-10.18 .008

ference

0.90 0.34-2.42 .84

ference

1.42 0.63-3.19 .39

ference

6.02 2.20-16.46 <.005

ference

3.75 1.55-9.10 .003

ference

2.03 0.60-6.82 .25

ference

1.06 0.44-2.54 .89

ference

1.09 0.37-3.21 .87

ference

1.33 0.52-3.39 .55

2.28 0.46-11.38 .31

ference

1.05 0.47-2.35 .90

ion; LVI, lymphovascular invasion; OSCC, oral squamous cell

axillofac Surg 2021.



Table 9. MULTIVARIATE ANALYSIS FOR RISK FACTORS AFFECTING DISEASE-FREE SURVIVAL AT 2 YEARS IN CT1N0
OSCC

Predictor Values HR 95% CI P Value

Sex Female Reference

Male 4.30 1.57-11.77 .045

Differentiation Well to moderate Reference

Poor 7.00 2.23-21.96 <.005

PNI Absent Reference

Present 3.15 1.21-8.19 .018

Abbreviations: OSCC, oral squamous cell carcinoma; PNI, perineural invasion.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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been a commonly accepted variable to guide END rec-

ommendations with authors over the years proposing
a cutoff of 2-4 mm.7,9,13 Kligerman found that END

conferred a DFS benefit of 23% (72% vs 49%) for T1/

2 tumors in particular when DOI > 4 mm.27 A recent

meta-analysis supported END concluding that it could

significantly reduce recurrence and improve DFS in

early-stage OSCC.28 The D’Cruz study was included

in that meta-analysis and recommended END for all

T1 and T2 OSCC regardless of depth given they found
a 12.5% 3 year OS benefit,2 although there was no sta-

tistically significant benefit in T1 tumors and when

DOI # 3 mm. There were a number of limitations in

that study, including that over 55% of the cohort had

a T2 tumor. Furthermore, only 14.3% of the patients

had DOI# 3mm compared with 70% from the present

study. As such, the RCT is unable to offer strong evi-

dence to support END in T1 tumors. Most other
studies examining cN0 patients include large patient
FIGURE 1. Comparison of T1N0 oral SCC DFS with OS. Abbreviations:
carcinoma.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
numbers of T2 and even T3 tumors,2,28,29 which

skews the recommendation for END. By contrast, a
recently published study by Feng also analyzing

T1N0M0 SCC found a low occult nodal disease rate

of 14.1% after END and 2-year nodal recurrence of

11.3%. They recommend a watch and wait approach

for superficial disease dependent on subsite,30 except

in the tongue with a cutoff of 2 mm. In fact, in the 2 to

<3 mm group, Feng reported an incidence of 18.2% in

the tongue and concluded that this was adequate to
recommend END.30 Interestingly, in our study in the

same 2 to <3 mm DOI group, the frequency of nodal

disease was also 18% although the authors do not

draw the same conclusions due to small numbers.

The present study assessed only T1 tumors and found

the occult nodal disease rate in patients with END was

22% which meets the 20% cutoff threshold. Further-

more, an assessment of DOI in our patient cohort iden-
tified a threshold of$ 3mm to optimize outcomes and
DFS, disease-free survival; OS, overall survival; SCC, squamous cell

axillofac Surg 2021.



FIGURE 2. Comparison of DFS between END group and observation group. Abbreviations: DFS, disease-free survival; END, elective neck
dissection.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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minimize the morbidity associated with overtreatment

of END (P = .049). The present study found that END

reduced regional recurrence compared with the

observation group (3.7 vs 16.3%) which was clinically

significant. While our findings were not statistically

significant, the trend certainly supports END to

adequately stage the neck and achieve regional control
in occult disease, in particular when DOI $ 3 mm.

A clear histological margin is a modifiable factor that

is key to minimizing locoregional recurrence. Iseli et al
FIGURE 3. Comparison of DFS between poor and well-moderate tumo

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
defined involved margins as <1 mm, and found that

this resulted in higher recurrence and worse OS.31

These findings lead to the author advocating for wider

surgical margins to reduce the risk of local recurrence.

A recent study examined surgical margins in relation to

recurrence and survival after primary resection of

OSCC. They defined margins as clear, close, or
involved and found 5-year OS to be 81, 75, and 54%,

respectively.32 In the present study, a positive margin

was found in 4 cases, and given small numbers, close
r differentiation groups. Abbreviation: DFS, disease-free survival.

axillofac Surg 2021.



FIGURE 4. Comparison of DFS between male and female groups. Abbreviation: DFS, disease-free survival.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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and involved margins were grouped for analysis. There

was no correlation between histologic margin status

and locoregional recurrence. However, there was a

clinically significant predicted OS benefit of 12.4%,

and DFS benefit of 7.4% if a clear margin was achieved
compared with a close or involved margin (DFS: clear

70.3% vs not clear 62.9%), (OS: clear 81.0% vs not

clear 68.6%).

On further analysis of the regional recurrences, all

cases which had primary observation of the neck

had a DOI # 4 mm. In fact, 6 of the 7 cases had a
FIGURE 5. Comparison of DFS based on closest histologi

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
DOI <2.5 mm, and most cases being moderately or

poorly differentiated SCC. The mortality in the recur-

rence group was 67%. The literature is clear that

regional recurrence is negatively prognostic and that

salvage options also carry a poor prognosis.33,34 While
the results from this study did not demonstrate a statis-

tically significant survival benefit from END, it did

demonstrate better regional control which other au-

thors have found.35 The authors advocate performing

END in T1 tumors with DOI $ 3 mm. However, given

regional recurrences occurred in tumors #3 mm,
cal margin. Abbreviation: DFS, disease-free survival.

axillofac Surg 2021.



FIGURE 6. Comparison of DFS in relation to tumor depth of invasion. Abbreviation: DFS, disease-free survival.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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which would be observed in many centers, careful

consideration should be made to perform END on

cases with thinner tumors in the presence of adverse

features. The challenge for surgeons is to determine

these adverse factors to guide clinical decision-
making. Our findings of adverse features are based

on retrospective review of final histology, and while

it is difficult to diagnose LVI and PNI on incisional bi-

opsy, it is important to acquire a representative histo-

logical sample and to examine for these adverse
FIGURE 7. Comparison of OS between END group and observation gr
vival.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
features prior to definitive surgery. However, just as

importantly, in cases where DOI <3 mm and the pa-

tient does not undergo END, the detection of poor

prognosticators such as poor differentiation and PNI

on final histology should influence the surgeon to
consider performing a staging neck dissection as a sec-

ond operation.

For stage I OSCC, the results from the present study

showed a lower 2-year and projected 5-year DFS and

OS in comparison with the literature quoted in the
oup. Abbreviations: END, elective neck dissection; OS, overall sur-

axillofac Surg 2021.



FIGURE 8. Comparison of OS between poor and well-moderate tumor differentiation groups. Abbreviation: OS, overall survival.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.
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AJCC Cancer Staging Manual, 8th Edition. However,

the survival figures are comparable with the results

from the largest RCT at 3 years.2 Tumor subsite has

been shown to influence patient outcomes,36 in

particular, tongue and buccal mucosa which can be
highly aggressive due to anatomic location and

lymphatic drainage pathways. In our patient cohort,

there were no gingival primary tumors which nor-

mally have a better prognosis. The lower survival rates

may have been influenced by the fact that all but 2

cases were either tongue or buccal mucosa primaries.
FIGURE 9. Comparison of OS between male and fem

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
Prognostic factors for survival have been studied and

patient and histologic factors including smoking and

alcohol status, increasing tumor DOI, adverse features

including PNI, LVI, and poor differentiation have been

reported.3,32,37,38 Increasing DOI was associated with
an increased risk of nodal disease, and reduced DFS

and OS although the latter was not statistically signifi-

cant. Furthermore, a recent study found no correlation

between DOI and recurrence or survival.10 Instead

they found 2 or more adverse pathologic features

including PNI, LVI, and worst pattern of infiltration,
ale groups. Abbreviation: OS, overall survival.

axillofac Surg 2021.



FIGURE 10. Comparison of OS based on closest histologic margin. Abbreviation: OS, overall survival.

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral Maxillofac Surg 2021.

NGUYEN ET AL 13
in combination with a DOI >4 mm to be negatively

prognostic. In our study, negative prognostic factors

for survival included male gender, any evidence of lo-

coregional recurrence, a positive margin, and poorly

differentiated OSCC.
The present study is one of a few in the literature to

address only stage I OSCC outcomes, as most combine

T1 and T2 patient cohorts to draw meaningful conclu-

sions. There are however limitations with this study.

First, it is a retrospective cohort study. Second, with

a data set of 70 patients, it is challenging to draw
FIGURE 11. Comparison of OS in relation to tumor dep

Nguyen et al. Indications for Elective Neck Dissection in OSCC. J Oral M
statistical conclusions and the number of variables

incorporated into study models is limited. Third, given

that the END and observation groups were not ran-

domized, the selection bias influenced the treatment

arm (38.6% END vs 61.4% observation). It is likely
that the patients at higher risk of nodal disease

received an END and therefore conferred a benefit

from that treatment arm, while patients in the surveil-

lance cohort may have benefited from observation.

While there is a trend, the results over the 10 year

period did demonstrate that a DOI cutoff was not
th of invasion. Abbreviation: OS, overall survival.

axillofac Surg 2021.
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consistently used to guide END decisions in our

institution, especially as histological analysis referred

to TT at times rather than DOI. The findings of this

study reaffirms the need to continue research into

the management of T1N0 OSCC, and exclude T2N0

patient cohorts in future studies which have clouded

the interpretation of benefits of END, ultimately in

an effort to improve long-term patient outcomes.
In conclusion, there is little data published for man-

agement outcomes of the node-negative neck in stage

I OSCC. Risk factors for nodal disease included

increasing DOI, poor tumor differentiation, and pres-

ence of PNI. Negative prognostic factors for survival

included male gender, positive margin, poor tumor dif-

ferentiation, and locoregional recurrence. END

reduced regional recurrence by 12.6% and improved
DFS by 6.2%. Six of the 7 tumors that relapsed

in the neck after observation had a primary tumor

DOI < 3 mm. Given salvage neck dissection carries a

poorer prognosis, END should be recommended for

all T1N0 oral SCC with DOI $ 3 mm. In cases of DOI

< 3 mm undergoing primary ablation only, a staging

neck dissection as a second procedure should be

considered in the presence of poor tumor differentia-
tion or PNI on final histology.
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