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Abstract  

Background 

The objective was to determine the incidence of, and factors associated with contralateral 

neck failure (CNF) in oral tongue squamous cell carcinoma (OTSCC). 

  

Methods 

Consecutive OTSCC patients between 2007-2016 were included. The predefined policy of the 

contralateral neck included neck dissection (ND) where: (1) the primary tumour extended/ 

crossed midline or the contralateral neck was involved; and elective nodal irradiation (ENI) 

where the primary tumour was ≤1cm from midline/2cm from tip.  

  

Results  

This study included 258 patients.  ND was ipsilateral 169 (66%) and bilateral 33 (13%). Fifty-

five patients (21%) received ENI to the undissected contralateral neck. CNF occurred in 19 

patients (7%) and was similar by treatment received.   Utilising this approach, we observed 

higher rates of CNF with increasing N classification, perineural invasion, extracapsular 

extension and depth of invasion ≥ 6mm. 

  

Conclusions 

Using our institutional policy of treatment to the contralateral neck a low rate of CNF (≤10%) 

was observed. 

 

 



Introduction 

Worldwide, there are over 350,000 new cases of oral cavity cancer each year.(1) Oral tongue 

is the most common site of oral cavity cancer.(2). Oral tongue cancer has been shown to have 

a particularly poor outlook compared to other oral cavity and non-oral cavity head and neck 

cancer (HNC) sites.(2) The five-year relative survival for oral tongue cancer is approximately 

67%.(3)  

Treatment of oral tongue tumours includes wide local excision with or without neck 

dissection.  In the cN0 setting an ipsilateral elective neck dissection has become the standard 

of care following the prospective study by D’Cruz et al. that demonstrated a significant 

survival benefit compared to delayed management of the neck.(4) However, there is still no 

clear evidence regarding the optimal management of the contralateral neck.(5)  Although not 

always pathologically involved, a contralateral sentinel lymph node has been identified in as 

many as 12.4% of lateralised oral cancer patients.(6) Occult contralateral lymph node 

involvement has been identified in 11% of cN0 oral cavity tumours when bilateral neck 

dissection has been performed.(7)  Rates of contralateral neck failure (CNF) have been 

reported to be 3-17% in multiple case series.(8-11)  

American Society of Clinical Oncology (ASCO) guidelines recommend consideration of 

contralateral neck dissection (CND) or irradiation in contralateral cN0/pNX patients who have 

advanced T classification tumours (T3/4) or where the tumour approaches midline. They also 

recommend considering tumour thickness (TT) in the context of other adverse pathological 

factors.(12) Whilst NCCN guidelines similarly advocate CND for comparable patients, there is 

no clarity regarding contralateral neck irradiation. Additionally, there is a lack of consensus 

about what constitutes “approaching midline”, including how to factor in the tumours’ 



proximity to the tip or base of tongue where contralateral lymphatic flow is more likely, and 

also how to factor in additional adverse features, such as TT or depth of invasion (DOI) when 

determining management of the contralateral neck.  It is also interesting to observe that while 

many advocate elective nodal irradiation (ENI) to treat microscopic disease in the 

contralateral neck where a contralateral elective neck dissection (END) has been omitted, this 

approach is not generally endorsed for managing microscopic disease in the ipsilateral neck. 

However, bilateral neck irradiation is not without its consequences and has been shown to 

negatively impact toxicity and quality of life (QoL).(13) 

The objective of our study was to evaluate the contralateral neck failure (CNF) in our cohort 

of oral tongue squamous cell carcinoma (OTSCC) patients using our predefined institutional 

approaches and identify factors which may predict for an increased risk of CNF. 

 

Materials and Methods 

Patients undergoing surgical resection for oral tongue SCC at the Royal Melbourne Hospital 

(RMH) or the Peter MacCallum Cancer Centre (PMCC) between 2006-2017 were eligible for 

inclusion.   Multisite ethics approval was obtained for this study (HREC/17/PMCC/220). Eligible 

patients were identified from two separate institutional databases, one of which was 

prospectively collected, and was retrospectively analysed.  Patients were excluded if they 

were aged less than 18 years or had a prior history of head and neck cancer (HNC).  PMCC 

provides the large majority of adjuvant treatment for patients treated surgically at both 

centres, and only cases where adjuvant treatment was delivered at PMCC were included. This 

was to ensure treatment was delivered at a high volume radiation oncology HNC centre using 

the subsequently mentioned predefined treatment policy with an established radiotherapy 



quality assurance program.(14) All cases were discussed pre- and post-operatively at a multi-

disciplinary tumour meeting. Pre-operative staging generally included computed topography 

(CT) and selected patients underwent magnetic resonance imaging (MRI) or (18F)-

fluorodeoxyglucose positron emission tomography/CT (FDG PET/CT) imaging.   

Surgical excision of the primary was undertaken to obtain clear margins.  If feasible, re-

resection was performed for positive margins.  Neck dissection was  performed where there 

was clinical involvement of the neck or electively in the cN0 neck where the DOI was assessed 

as being ≥4mm, the role of dissection for DOI between 2mm and 4mm was resolved within 

the MDM on an individual case basis. The policy of both institutions was to prophylactically 

dissect the contralateral neck if the primary tumour reached or crossed the midline, or if there 

was clinical involvement of the contralateral neck. 

Postoperative radiotherapy (PORT) was indicated in suitably fit patients in the setting of 

adverse pathological features, including T3/4 tumour, close/positive margin, lymphovascular 

space invasion (LVSI), perineural invasion (PNI), DOI≥7mm and any nodal disease (>N1).  

Contralateral neck PORT was delivered if the neck was pathologically involved or if it was 

dissected but pathologically negative, but to a lower dose.  Elective irradiation (ENI) of the 

contralateral neck was dictated by a predefined institutional protocol, which included tumour 

extension to within 1cm of the midline or 2cm to the tongue tip or if there was extensive base 

of tongue involvement. Distance to midline or the tip was determined from clinical and 

radiological findings.  Standard dose fractionation schedules were 66Gy in 33 fractions for 

positive margins or extracapsular extension (ECE) and 60Gy in 30 fractions for all other 

patients. Dissected but pathologically uninvolved neck levels were treated to an equivalent 

dose of 54Gy.  Over the study period we transitioned from 3D conformal radiotherapy to 

intensity modulated radiotherapy (IMRT) in the adjuvant setting. In suitably fit patients, 



concomitant chemotherapy was recommended in patients with a positive margin or ECE.   

Unless contraindicated, weekly cisplatin was the recommended chemotherapy regimen. 

Patients were followed up at least 3 monthly for the first 2 years and at least 6 monthly for 

the next 3 years. 

Patient medical records were accessed for demographic and tumour factors and primary, 

adjuvant and salvage treatment details.  Patients were staged in accordance with the 

American Joint Committee on Cancer (AJCC) 7th edition.(15) Time to event outcomes included 

freedom from locoregional failure (FFLRF), freedom from contralateral neck failure (CNF), 

distant-metastasis free survival (DMFS), disease-specific survival (DSS) and overall survival 

(OS). Local, regional or distant failure was defined as radiological or pathological recurrence. 

Time to event outcomes were measured from the date of surgery to the date of the event. 

Other causes of death were censoring events for DSS and patients with unknown cause of 

death were not included in the DSS estimates. Any CNF was recorded, even if not isolated.  

Statistical Analysis 

Baseline characteristics were summarised using descriptive statistics. The Kaplan-Meier 

method was used to estimate the time-to-event curves. Estimates and associated 95% 

confidence intervals at key time points were reported. No imputation of missing values was 

performed. All statistical analyses were performed in R version 3.6.1.(16) 

 

Results 

We identified 258 eligible patients. Baseline demographic, pathologic and treatment 

characteristics are shown in Table 1. The median age at time of surgery was 61.4 years old 



(range 21.8-95.0) with an equal gender distribution (50%). Approximately half had a 

documented smoking history, including current (28%) or ex-smokers (26%).  

Adjuvant treatment was indicated in 135/258 patients (52.4%), including 68 patients (26.4%) 

who received PORT alone and 67 (26.0%) who received both PORT and adjuvant 

chemotherapy. For the 67 patients undergoing adjuvant chemotherapy, cisplatin was the 

most common regimen (n=51, 76.1%).  

 

The median follow-up was 4.8 years (range 0-11.6).  FFLF, DMFS, OS and DSS Kaplan-Meier 

curves are presented in Supplementary Figure 1. Five-year freedom from locoregional failure 

was 75% (95% CI 68-80%); DSS and OS was 80% (95 % CI 73-85%) and 69% (95% CI 62-75%), 

respectively. 

 

Contralateral neck management and outcomes 

Of the 258 patients, 202 (78.3%) underwent an ipsilateral neck dissection and 33 of those 

patients (12.8% overall) also underwent a CND (Figure 1). Of these 33 patients, only five 

(15.2%) had pathological involvement of the contralateral neck (pN2c). Contralateral neck 

dissection included level 1 only (n=4), levels 1-2 (n=2), levels 1-3 (n=7), levels 1-4 (n=15) and 

levels 1-5 (n=5). 

 

Of the 135 patients who received adjuvant radiotherapy, all received radiotherapy to the 

ipsilateral neck and 73 of these patients also received contralateral neck irradiation (5 

pathologically involved, 13 pathologically negative, 55 elective). Radiotherapy was delivered 

via 3DCRT for 64 patients (47%) and IMRT for 71 patients (53%). 



 

The contralateral neck was observed in 170 patients (65.9%). Eighteen patients (7.0%) 

received CND and PORT, 15 patients (5.8%) underwent CND alone and 55 patients (21.3%) 

received ENI.   

 

Freedom from CNF is represented in Figure 2. A total of 19 patients (7.4%) in our cohort 

developed CNF. Nine patients had an isolated CNF, while synchronous CNF was observed in 

five cases of local and ipsilateral neck failures, one case of a local failure and four with an 

ipsilateral neck failure.  Eight patients who had CNF developed distant failure at some point 

during follow up.  The three-year freedom from CNF was 91% (95% CI 87-95%). Of these 19 

patients with CNF, 13 (68.4%) had no initial treatment of the contralateral neck (either CND 

or ENI), one patient underwent CND alone, four patients received contralateral ENI alone and 

one patient underwent both CND and contralateral PORT.    

 

There was no difference in outcomes between different contralateral neck management 

approaches (Figure  2). The three-year freedom from CNF was 93% (95% CI 61-99%) for CND 

alone, 92% (95% CI 80-97%) for contralateral PORT alone, 92% (95% CI 57-99) for 

CND/contralateral PORT and 91% (95% CI 85-95%) for no contralateral neck treatment. 

 

Table 2 outlines rates of CNF for multiple factors. In particular, we observed increased rates 

of CNF with increasing N classification, DOI≥6mm, ECE and PNI.    

 

  

Discussion 



In the present study, we report the freedom from CNF based on a predefined multi-

institutional protocol in a large cohort of 258 patients treated for oral tongue SCC over a ten 

year period. This series was primarily composed of early stage (T1-2) primary tumours and 

our overall oncological outcomes, including locoregional free failure (75% at five years), 

distant-metastasis free (67%) and overall survival (80%) are comparable to other reports.(17, 

18) CNF occurred in 19 patients (7.4%) and was the only site of failure in nine, with a three-

year CNF rate of 9%. The majority of events (13/19) occurred in patients who had no 

contralateral neck treatment; which was the most frequent contralateral neck management 

in our series (170/258). With our management approach, the rates of failure did not differ by 

treatment,  the three-year freedom from CNF was high across all treatment groups (91-93%). 

For patients with pathological features such as ECE, PNI, increasing N classification and 

increased DOI, higher rates of CNF were observed. This suggests that when present, deviating 

from our current contralateral neck policy may lead to less optimal outcomes. 

There are several strengths to our study. First, our contralateral neck treatment protocol was 

consistent across the ten-year study period. Second, both institutions included were high-

volume surgical centres, a factor shown to correlate with improved survival (19, 20). Adjuvant 

therapy was delivered at a single high-volume HNC institution with strict quality assurance (14) 

which has also been shown to reduce the rate of non-compliant radiotherapy plans.(21) Third, 

although this study was conducted across two different institutions, there was a consistent 

surgical and radiotherapy policy to managing the contralateral neck.  It is also worth noting 

that our study period is relatively recent, especially compared to other series, with the earliest 

resection in 2006. Therefore, our paper represents outcomes of current contemporary work 

up and management, including imaging such as MRI and FDG PET/CT in a proportion of 



patients. One of the most significant differences over this time period was a protocol 

transition from using 3DCRT to using IMRT (71/135 irradiated patients; 52.6%). 

Multiple studies have reported their experience of  contralateral neck management in OTSCC 

(Table 3).(8, 9, 11, 22) Two included only patients with T1-2N0 OTSCC(8, 11) and three excluded 

patients with OTSCC crossing the midline.(9, 11, 22) Each study reported their different 

contralateral neck treatment policies which included dissection alone(8, 22), dissection and 

irradiation(11) or neither.(9) Rates of overall CNF ranged from 0-6.9% (7.4% in the present 

study) while the isolated CNF rate ranged from 0-3.7% (3.4% in the present study). Our 

contralateral neck outcomes using our institutional management policy are comparable, 

despite including patients with more advanced nodal disease and midline proximity. 

 

In our cohort, increased rates of CNF were observed in patients with increasing N 

classification, PNI and ECE (Table 2). Ganly et al reported that TT ≥4mm was the only variable 

significantly associated with regional neck failure (two-year regional recurrence 24% vs 5.7%, 

p=0.02) and 39% of the regional recurrences were contralateral.(8) Similarly in our series, we 

observed higher CNF with increasing DOI and TT, particularly ≥6mm. Some patients had only 

DOI or TT reported and others had both. None of the 72 patients (35% of the DOI cohort) with 

a DOI<6mm had a CNF whilst only one of the 45 patients (29% of the TT cohort) with a 

TT<6mm had a CNF. 

 

Whilst contralateral ENI is routinely performed, this practice has not been consistently 

advocated for the management of the ipsilateral neck. A prospective study by our centre in 

cT1-2N0 OTSCC was undertaken to determine if single modality management of the ipsilateral 

neck (PORT alone or neck dissection alone) could be achieved.(25) However, a  high rate of 



locoregional recurrence (23%) was observed and the study was closed early. Of these 

recurrences, only 3/18 patients (17%) treated with elective radiation to the ipsilateral neck 

failed and 1 was successfully salvaged.  While surgery is the standard option for managing 

microscopic disease in the neck, the practice of contralateral ENI in OTSCC seems 

counterintuitive given that it is not standard practice for the ipsilateral neck. Although most 

of the factors associated with CNF when our institutional policy was used were factors that 

would only be identified or confirmed at pathological analysis, in borderline cases where a 

tumour approximates our midline criteria with pre-operative features of deep invasion or 

multiple neck nodes and/or ECE, it may be worth considering an elective contralateral neck 

dissection.    However, where unexpected findings are found on pathological examination, 

ENI appears a reasonable option.  

Survivors of HNC experience significant disease and treatment-related side effects and there 

is significant interest in risk adapting treatment policies to minimise morbidity while 

maintaining disease control.  In oral cavity cancers, omitting the contralateral ENI is an 

appealing strategy offering improved QoL and decreased toxicity. However, this needs to be 

done cautiously, balanced against the risk of recurrence. Patients meeting the criteria for 

contralateral neck treatment based on our institutional policy and who have either PNI, DOI, 

N2b and ECE may not be a reasonable group to offer reduced contralateral treatment. 

Regional recurrences in oral cavity cancers are often morbid and salvage rates are only 

modest. Despite monitoring patients with serial neck ultrasound, D’Cruz et al. reported that 

many in the watch-and-wait arm presented with extensive neck recurrences, including 17.5% 

who were surgically inoperable. Even where operable, almost all had ECE (93%) necessitating 

intensified adjuvant treatment.(4)  Ganly et al reported that patients who did not receive 

adjuvant radiotherapy and who developed a neck recurrence experienced significantly 



decreased disease-specific survival).(8) Of 13 patients with CNF in the paper by Habib et al, 

only 2 were successfully salvaged.(9) Of the 19 CNF in our series, 15 patients died from OTSCC, 

one patient died of an unknown cause and only three were alive at last follow-up.  

 Our study has several limitations. First, there are the inherent limitations of a retrospective 

study. It is also impossible to definitively conclude whether a CNF occurring at, or around the 

time of a local or ipsilateral neck failure is a consequence of residual microscopic disease from 

the original episode, or whether it has resulted from a new seeding event.  However, we 

acknowledge that our data represents a worst-case scenario. A more conservative estimate 

may have been to report the 9 isolated CNF. Compared to other published series, we reported 

an increased proportion of females and non-smokers in our contemporary cohort, an 

observation which echoes a recent report suggesting a similar demographic shift in OTSCC 

patients.(34) We also had no patients with N3 disease so we cannot extrapolate our findings 

to this clinical scenario. This is not entirely unexpected as other large multicentre studies have 

also reported rates <1% when using AJCC 7th Edition Staging.(15,35) A central review of 

pathology specimens may have increased the consistency of reporting in our study, especially 

where DOI and TT were concerned. We provided both outcomes where reported, but focused 

on DOI given it was more commonly reported (only 21% not available) and has been 

incorporated into AJCC 8th Edition Staging due to its improved prognostic value.(36) Due to the 

low number of CNF, we were unable to perform  multivariable analysis. .. We are planning a 

prospective study incorporating findings from this study and protocolised imaging 

interpretation including radiological proximity to midline. 

Conclusion 



In conclusion, contralateral neck recurrence in OTSCC occurs in less than 10% based on our 

institutional approach to management of the contralateral neck. 
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Table 1:   Baseline demographic, pathological and treatment characteristics 

Characteristic Total (N=258) 
Follow up, years [range] 4.8 [0-11.6] 
Age at time of surgery, years 
 Median [range] 61.4 [21.8 - 95.0] 
 Interquartile range  49.8 - 72.4 
Sex, n (%) 
 Female 128 (50%) 
 Male 130 (50%) 
Smoking, n (%) 
 Current smoker 73 (28%) 
 Ex-smoker 68 (26%) 
 Non smoker 117 (45%) 
Packs/year history 
 Mean (SD) 34.0 (17.0) 
 Median [range] 35.0 [5.0 - 80.0] 
 Interquartile range  20.0 - 45.0 
 Missing 27 
pT classification, n (%) 
 1 136 (53%) 
 2 91 (35%) 
 3 22 (9%) 
 4 9 (3%) 
pN classification 
 0 117 (45%) 
 1 32 (12%) 
 2a 1 (0%) 
 2b 47 (18%) 
 2c 5 (2%) 
 X 56 (22%) 
Margin, n (%) 
 0 21 (8%) 
 0.1-0.9 16 (6%) 
 1-4.9 76 (29%) 
 <5 3 (1%) 
 5 18 (7%) 
 >5 19 (7%) 
 5-10 70 (27%) 
 >10 35 (14%) 
DOI, mm 
 Mean (SD) 9.5 (7.6) 
 Median [range] 8.0 [0.3 - 45.0] 
 Interquartile range  4.0 - 13.0 
 Missing 55 
Tumour thickness , mm 
 Mean (SD) 10.3 (8.2) 
 Median [range] 9.0 [0.4 - 45.0] 



Characteristic Total (N=258) 
 Interquartile range  5.0 - 13.2 
 Missing 102 
PNI, n (%) 
 No 193 (78%) 
 Yes 54 (22%) 
 Missing 11 
LVSI, n (%) 
 No 216 (87%) 
 Yes 32 (13%) 
 Missing 10 
ECE, n (%) 
 Yes 36 (14%) 
 No 222 (86%) 
Type of adjuvant treatment, n (%) 
 No adjuvant treatment 123 (48%) 
 Adjuvant RT 68 (26%) 
 Adjuvant CRT 67 (26%) 

Radiotherapy Technique, n (%) 
 3DCRT 64 (47%) 
 IMRT 71 (53%) 
Abbreviations: DOI= depth of invasion; PNI= 
perineural invasion; LVSI= lymphovascular space 
invasion; ECE= extracapsular extension; 3DCRT= 
three-dimensional conformal radiation therapy; 
IMRT= intensity-modulated radiation therapy 

 

  



  



Table 2: Kaplan Meier estimates % (95% CI) of freedom from contralateral neck failure by 
demographic, treatment and pathological factors 

Variable Level N Events FFCNF at 3 years (95% CI) 

Age at time of 
surgery 

<50 years old 65 9 85 (73-92) 
≥50 years old 193 10 94 (89-97) 

Sex 
Female 128 11 90 (83-95) 
Male 130 8 93 (86-96) 

T classification 

1 136 9  93 (86-96) 
2 91 9  88 (78-94) 
3 22 1  93 (61-99) 
4 9 0 - 

N classification 

0 117 3  98 (92- 99) 
1 32 3  90 (73- 97) 
2a 1 0 - 
2b 47 8  74 (54- 86) 
2c 5 1 - 
X 56 4  90 (75- 96) 

DOI (n=203)* 
<6mm 72 0 100% 
≥6mm  131 13  88 (80-93) 

PNI 
No 193 11 94 (89-97) 
Yes 54 7 85 (70-92) 

LVSI 
No 216 15 92 (88-95) 
Yes 32 2 91 (67-98) 

ECE 
No 222 12 94 (89-97) 
Yes 36 7 73 (50-86) 

Type of adjuvant 
treatment 

No adj tmt 123 7 94 (87-97) 

Adj RT 68 3 94 (84-98) 

Adj CRT 67 9 84 (71-91) 
Abbreviations: DOI= depth of invasion; PNI= perineural invasion; LVSI= lymphovascular space 
invasion; ECE= extracapsular extension; Adj = adjuvant; Tmt = treatment; RT= radiotherapy; CRT= 
chemoradiotherapy  
*Histopathology reports included either: a) DOI or tumour thickness; b) both 

 

 
 

Table 3: Comparison to other similar published cohorts 

Study N Stage Crossing midline Contralateral 
Neck 

Management* 

Overall CNF Isolated 
CNF 

Present 
study 

258 
2006-2016 

T1-4N1-
2c 

Included Dissection, 
Irradiation 

7.4% 3.4% 

Ganly et 
al 

164 
1985-2005 

T1-2N0 Included Dissection 6.9% NR 

Lim et al 54 
1992-2003 

T1-2N0 Excluded Dissection, 
Irradiation: NR 

0% 0% 



O’Steen 
et al 

32 
1998-2014 

T1-4N1-
2b 

Excluded Dissection NR 0% 

Habib et 
al 

242 
1985-2012 

T1-4N1-3 Excluded 
 

Excluded NR 3.7% 

*Proportion of patients, not all, underwent the specified contralateral neck management 
NR= not reported 

 

Figure 1: Management of the ipsilateral and contralateral neck by neck dissection and 
radiotherapy.  

 

 

 

  



Figure 2: Freedom from contralateral neck failure; a) overall, b) by treatment 

Abbreviations: CND= contralateral neck dissection; CND+RT= contralateral neck dissection and 
contralateral neck radiotherapy; RT= contralateral neck radiotherapy; RT= radiotherapy 

 

 

 



Supplementary Material 

Supplementary Material Figure 1: Time to event outcomes; a) Overall Survival, b) Disease Specific 
Survival, c) Locoregional Failure, d) Distant Metastasis Free Survival 

 

 



 

 



Table 1:   Baseline demographic, pathological and treatment characteristics 

Characteristic Total (N=258) 
Follow up, years [range] 4.8 [0-11.6] 
Age at time of surgery, years 
 Median [range] 61.4 [21.8 - 95.0] 
 Interquartile range  49.8 - 72.4 
Sex, n (%) 
 Female 128 (50%) 
 Male 130 (50%) 
Smoking, n (%) 
 Current smoker 73 (28%) 
 Ex-smoker 68 (26%) 
 Non smoker 117 (45%) 
Packs/year history 
 Mean (SD) 34.0 (17.0) 
 Median [range] 35.0 [5.0 - 80.0] 
 Interquartile range  20.0 - 45.0 
 Missing 27 
pT classification, n (%) 
 1 136 (53%) 
 2 91 (35%) 
 3 22 (9%) 
 4 9 (3%) 
pN classification 
 0 117 (45%) 
 1 32 (12%) 
 2a 1 (0%) 
 2b 47 (18%) 
 2c 5 (2%) 
 X 56 (22%) 
Margin, n (%) 
 0 21 (8%) 
 0.1-0.9 16 (6%) 
 1-4.9 76 (29%) 
 <5 3 (1%) 
 5 18 (7%) 
 >5 19 (7%) 
 5-10 70 (27%) 
 >10 35 (14%) 
DOI, mm 
 Mean (SD) 9.5 (7.6) 
 Median [range] 8.0 [0.3 - 45.0] 
 Interquartile range  4.0 - 13.0 
 Missing 55 
Tumour thickness , mm 
 Mean (SD) 10.3 (8.2) 
 Median [range] 9.0 [0.4 - 45.0] 



Characteristic Total (N=258) 
 Interquartile range  5.0 - 13.2 
 Missing 102 
PNI, n (%) 
 No 193 (78%) 
 Yes 54 (22%) 
 Missing 11 
LVSI, n (%) 
 No 216 (87%) 
 Yes 32 (13%) 
 Missing 10 
ECE, n (%) 
 Yes 36 (14%) 
 No 222 (86%) 
Type of adjuvant treatment, n (%) 
 No adjuvant treatment 123 (48%) 
 Adjuvant RT 68 (26%) 
 Adjuvant CRT 67 (26%) 

Radiotherapy Technique, n (%) 
 3DCRT 64 (47%) 
 IMRT 71 (53%) 
Abbreviations: DOI= depth of invasion; PNI= 
perineural invasion; LVSI= lymphovascular space 
invasion; ECE= extracapsular extension; 3DCRT= 
three-dimensional conformal radiation therapy; 
IMRT= intensity-modulated radiation therapy 

 

  



Table 2: Kaplan Meier estimates % (95% CI) of freedom from contralateral neck failure by 
demographic, treatment and pathological factors 

Variable Level N Events FFCNF at 3 years (95% CI) 

Age at time of 
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T classification 

1 136 9  93 (86-96) 
2 91 9  88 (78-94) 
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N classification 

0 117 3  98 (92- 99) 
1 32 3  90 (73- 97) 
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2c 5 1 - 
X 56 4  90 (75- 96) 
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<6mm 72 0 100% 
≥6mm  131 13  88 (80-93) 

PNI 
No 193 11 94 (89-97) 
Yes 54 7 85 (70-92) 

LVSI 
No 216 15 92 (88-95) 
Yes 32 2 91 (67-98) 

ECE 
No 222 12 94 (89-97) 
Yes 36 7 73 (50-86) 

Type of adjuvant 
treatment 

No adj tmt 123 7 94 (87-97) 

Adj RT 68 3 94 (84-98) 

Adj CRT 67 9 84 (71-91) 
Abbreviations: DOI= depth of invasion; PNI= perineural invasion; LVSI= lymphovascular space 
invasion; ECE= extracapsular extension; Adj = adjuvant; Tmt = treatment; RT= radiotherapy; CRT= 
chemoradiotherapy  
*Histopathology reports included either: a) DOI or tumour thickness; b) both 

 

 
 

  



Table 3: Comparison to similar published cohorts 
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Management* 
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Figure 1: Management of the ipsilateral and contralateral neck by neck dissection and 
radiotherapy.  

 

 

 

  



Figure 2: Freedom from contralateral neck failure; a) overall, b) by treatment 

Abbreviations: CND= contralateral neck dissection; CND+RT= contralateral neck dissection and 
contralateral neck radiotherapy; RT= contralateral neck radiotherapy; RT= radiotherapy 
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Supplementary Material Figure 1: Time to event outcomes; a) Overall Survival, b) Disease Specific 
Survival, c) Locoregional Failure, d) Distant Metastasis Free Survival 

 

 



 

 




