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               Abstract
               
            

            
               
Introduction: Head and neck cancer (HNC) is a significant global health issue, with Head and Neck Squamous Cell Carcinoma (HNSCC) ranking
                  among the most prevalent cancers worldwide. In particular, India faces high incidence rates due to tobacco and areca nut usage.
                  While HNSCC primarily affects the oral cavity carcinoma (OC), larynx, and oropharyngeal carcinoma (OPC) outcomes are linked
                  to HPV status and T-, N-, and M-status. The necessity of elective neck dissection (END) for contralateral clinically node-negative
                  (cN0) necks remains debated, with limited literature on its impact. Methodology: This retrospective study analyzed 300 OC/OPC patients with contralateral cN0 necks who underwent bilateral or ipsilateral
                  neck dissection. Data on patient demographics, tumor characteristics, and treatment outcomes were collected over three years.
                  Survival analysis employed Kaplan-Meier techniques and Cox regression. Result: In OC/OPC, midline-reaching/crossing tumors were more common with bilateral neck dissection, but contralateral neck node
                  metastasis was rare. There was no significant difference in OS or RFS between ipsilateral and bilateral neck dissection groups.
                  Conclusion: Contralateral neck dissection in OC/OPC patients with clinically node-negative necks did not enhance OS or RFS. The potential
                  benefits of wait-and-scan strategies warrant further investigation through prospective trials.
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               Introduction
               
            

            Head and neck cancer (HNC) persists as a substantial global public health concern, manifesting in over 450,000 new cases worldwide
               annually 1. According to the most recent GLOBOCAN estimates from 2020, Head and Neck Squamous Cell Carcinoma (HNSCC) ranks as the seventh
               most prevalent cancer globally, with approximately 890,000 new cases constituting approximately 4.5% of all global cancer
               diagnoses, and resulting in 450,000 deaths each year, Representing around 4.6% of global cancer-related mortality 2. India exhibits the highest incidence rate, where up to 80% of all HNSCC cases are attributed to tobacco use, either alone
               or in conjunction with the areca nut 3. Predominantly, HNSCC originates in the oral cavity, larynx and oro-/hypopharynx, and 4. In oropharyngeal carcinoma (OPC), alongside human papillomavirus (HPV) status, the patient's prognosis is intrinsically
               linked to the T-, N-, and M-status 4, 5.
            

            The crucial prognostic factor for oral and oropharyngeal squamous cell carcinoma (OC, OPC) is the existence of metastasis
               of cervical lymph node 6. The likelihood of such metastasis depends on the tumor's size and location 7, 8. At present, the gold standard in the surgical treatment of lymph node-positive (N +) oral and oropharyngeal cancer includes
               selective neck dissection, modified radical neck dissection, or radical neck dissection. 9, 10, 11 
            

            The issue of neck dissection on the ipsilateral side in clinically node-negative (N0) patients has ﻿been﻿ under consideration
               for the last five decades. Surgical strategies for addressing the N0 neck include elective neck dissection or careful observation,
               with therapeutic neck dissection applied in case of nodal relapse. However, the administration of elective neck dissection
               (END) concurrent with primary tumor resection has demonstrated an association with heightened overall survival (OS) and recurrence-free
               survival (RFS) 8, 12, 13, 14. Consequently, END for the ipsilateral clinically node-negative (cN0) neck is considered a conventional practice for oral
               cancer (OC) and oropharyngeal cancer (OPC). Despite this, debates persist regarding the necessity of performing END for the
               contralateral cN0 neck. Limited literature addresses this concern in the context of OC and OPC, with inconclusive evidence
               pertaining to OS and RFS outcomes 15, 16, 17.
            

            In instances of oral and oropharyngeal cancer, this retrospective study aimed to determine if END of the contralateral cN0
               neck results in enhanced OS and/or RFS, and whether such effects are dependent upon tumour size and the laterality of the
               originating location.
            

         

         
               
               Materials and Methodology
               
            

            Over a three-year period (January 1, 2016, to December 31, 2018), a cohort of 200 consecutively selected patients diagnosed
               with oral cancer (OC) or oropharyngeal cancer (OPC) and subjected to surgical interventions involving both ipsilateral and
               bilateral neck dissection in OPC and OC underwent meticulous scrutiny. To rule out patients with obvious involvement of lymph
               nodes, neck nodes were assessed using cervical clinical examination, computed tomography (CT), and/or magnetic resonance imaging
               (MRI). Following main staging, patients with probable contralateral lymph node manifestation were rigorously excluded from
               the research. When there were no palpable neck nodes on clinical findings and no pathological findings on any imaging modalities,
               the patient was classified as having contra-lateral (cN0) neck status. 

            Inclusion criteria: Newly diagnose case of SCC in oral cavity and oropharynx with clinically cT3 and cT4 stage disease and having contra-lateral
               N0 neck node status.  

            Exclusion criteria: Newly diagnose case of SCC in oral cavity and oropharynx with clinically positive contra-lateral neck node (cN+), Patients
               who had recurrent illness, those who had distant metastases at the time of diagnosis, those not receiving therapy in accordance
               with study procedures and other histologic subtypes like adenocarcinoma, dysplasia, carcinoma in situ are excluded. In this
               investigation, patients with tumour stages T1 and T2 were excluded.
            

            The current research included 200 people with contralateral N0-neck status in total. Survival results and clinical parameters
               were collected retrospectively. Variables including age, gender, TNM status, pathological grading, methods of treatment, occurrences
               of death and recurrence or loss to follow-up were all rigorously gathered. Every participant received predetermined treatment
               plans that followed global criteria. These plans included adjuvant radiation for every person with positive nodes and chemotherapeutic
               escalation for extracapsular expansion and/or inadequate R-status. Those with missing data, poor staging information, and
               those who refused or did not finish treatment and/or conservative therapies (chemotherapy and radiation) were among the exclusion
               criteria for the survival analysis.
            

            For this investigation, the average follow-up period was five years. Those who had ipsilateral neck dissection and those who
               had bilateral neck dissection comprised the two separate groups from which the total research cohort was divided. Prior to
               and after the surgical procedure, lymph node involvement was carefully categorised in relation to the next steps in the procedure,
               which led to the identification of three categories: (i) no involvement, (ii) ipsilateral metastasis, and (iii) bilateral
               metastasis. Macroscopic protrusions of at least 10 mm towards the midline were used to identify tumours whose expansions reached
               the midline; tumours that crossed the midline showed contralateral extensions.
            

            The statistical analysis of group differences was conducted using the unpaired Student's t test for continuous variables and
               the Chi-square test and Fisher exact test for categorical data. In order to evaluate the primary outcomes, overall survival
               (OS) and recurrence-free survival (RFS), the time interval between the start of therapy and any cause death or recurrence
               was measured. The assessment of the cancer risks associated with elective contralateral neck dissection was limited to patients
               in whom there was no reason to suspect involvement of the contralateral lymph nodes.
            

            In particular, a thorough analysis of overall survival and recurrence-free survival was carried out with regard to oral and
               oropharyngeal carcinomas. Recurrence-free survival was examined with a focus on lymph node recurrence in order to assess the
               direct effect of the wait-and-scan strategy in patients who had contralateral neck-negative status. Notably, the recurrence-free
               survival study did not include individuals who had distant metastases or recurrence at the initial tumour location.
            

            The Kaplan-Meier technique was used to calculate the survival rates and associated curves, which were then further assessed
               using the log-rank test for univariate analysis. After being found to have prognostic or effect-modifying potential in univariate
               analysis, variables were evaluated in multivariate analysis using proportional Cox regression. P values less than 0.05 were
               considered statistically significant. GraphPad 4.0 made statistical analysis easier to carry out.
            

         

         
               
               Result
               
            

            
                  
                  Patient/Tumor characteristics and survival in oral cancer (OC) patients
                  
               

               In the current study, 200 patients with oral cancer (OC) were enrolled one after the other. Of these, one hundred patients
                  had bilateral neck dissection while the other hundred patients had ipsilateral neck dissection. At the time of diagnosis,
                  the patients were 50 years old on average, with a significant male preponderance; nevertheless, there were no appreciable
                  variations in the groups' age and gender distribution (Table  1).
               

               When OC patients had bilateral neck dissection, the frequency of midline-reaching/crossing tumours was substantially greater
                  (p < 0.0001) than when patients had ipsilateral neck dissection (Table  1). Only 02 individuals were found to be positive for pathological contralateral neck node metastasis out of the 100 patients
                  without B/L neck dissection in OC; the remaining 07 patients were diagnosed with pathological no neck nodes (pN0), 191 patients
                  with pathological ipsilateral neck node metastasis.
               

               Patients with lymph node positive, or elevated T-status (≥ T3) were advised to have adjuvant radiation treatment. Furthermore,
                  patients with nodal involvement (N+) exhibiting extracapsular extension or inadequate R-status received adjuvant radio chemotherapy.
               

               When OC patients' overall survival (OS) and recurrence-free survival (RFS) were examined, patients who had ipsilateral neck
                  dissection had an OS of 56 months on average, whereas patients who had bilateral neck dissection had an OS of 54 months (p
                  = 0.51).
               

            

            
                  
                  Patient/Tumor characteristics and survival in oropharyngeal cancer (OPC) patients
                  
               

               This study included 100 patients with oropharyngeal cancer, of whom 50 received ipsi-lateral neck dissection and the remaining
                  50 underwent bi-lateral neck dissection. Compared to patients treated with ipsi-lateral neck node dissection, those who had
                  bi-lateral neck node dissection had a significantly greater percentage of midline reaching and midline crossing tumours (p<0.0001).
                  There were no age or gender disparities among the group, and there was a greater male preponderance (Table  2). Twelve individuals in all were found to have pN0, and eighty-seven patients had pathological ipsilateral node metastases.
                  Pathological contralateral neck node metastases has only been detected in one case (Table  2). Although it did not reach statistical significance, OPC patients having ipsilateral neck node dissection had a superior
                  overall survival (OS) of 54 months compared to individuals who had bi-lateral neck node dissection (51 months). Ipsi-lateral
                  neck node dissection had a much-improved RFS compared to patients with bi-lateral neck node dissection.
               

               
                     
                     Table 1

                     
                        
                        Clinico-pathological characteristics in oral cancer patients
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               Parameters

                              
                           
                           	
                                 
                              
                              
                                 Ipsilateral ND (100)
                                 
                              

                              
                           
                           	
                                 
                              
                              
                                 Contralate ral ND (100)
                                 
                              

                              
                           
                           	
                                 
                              
                               P value

                              
                           
                        

                        
                              	
                                 
                              
                               Age (years)

                              
                           
                           	
                                 
                              
                               50 ± 6.48

                              
                           
                           	
                                 
                              
                               49.68 ± 7.26

                              
                           
                           	
                                 
                              
                               0.98

                              
                           
                        

                        
                              	
                                 
                              
                               Gender

                              
                           
                           	
                                 
                              
                               Male

                              
                           
                           	
                                 
                              
                               72

                              
                           
                           	
                                 
                              
                               76

                              
                           
                           	
                                 
                              
                               0.66

                              
                           
                        

                        
                              	
                                 
                              
                               Female

                              
                           
                           	
                                 
                              
                               28

                              
                           
                           	
                                 
                              
                               24

                              
                           
                        

                        
                              	
                                 
                              
                               Location

                              
                           
                           	
                                 
                              
                               Cheek  (Buccal mucosa)

                              
                           
                           	
                                 
                              
                               23

                              
                           
                           	
                                 
                              
                               19

                              
                           
                           	
                                 
                              
                               0.06

                              
                           
                        

                        
                              	
                                 
                              
                               Bucco alveolar sulcus

                              
                           
                           	
                                 
                              
                               11

                              
                           
                           	
                                 
                              
                               17

                              
                           
                        

                        
                              	
                                 
                              
                               Mouth floor

                              
                           
                           	
                                 
                              
                               15

                              
                           
                           	
                                 
                              
                               30

                              
                           
                        

                        
                              	
                                 
                              
                               Tongue

                              
                           
                           	
                                 
                              
                               51

                              
                           
                           	
                                 
                              
                               34

                              
                           
                        

                        
                              	
                                 
                              
                               Laterality

                              
                           
                           	
                                 
                              
                               Lateral

                              
                           
                           	
                                 
                              
                               82

                              
                           
                           	
                                 
                              
                               51

                              
                           
                           	
                                 
                              
                               <0.0001

                              
                           
                        

                        
                              	
                                 
                              
                               Mid-line reaching

                              
                           
                           	
                                 
                              
                               16

                              
                           
                           	
                                 
                              
                               25

                              
                           
                        

                        
                              	
                                 
                              
                               Mid-line crossing

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               24

                              
                           
                        

                        
                              	
                                 
                              
                               pT status

                              
                           
                           	
                                 
                              
                               T3

                              
                           
                           	
                                 
                              
                               90

                              
                           
                           	
                                 
                              
                               88

                              
                           
                           	
                                 
                              
                               0.23

                              
                           
                        

                        
                              	
                                 
                              
                               T4

                              
                           
                           	
                                 
                              
                               10

                              
                           
                           	
                                 
                              
                               12

                              
                           
                        

                        
                              	
                                 
                              
                               pN-status

                              
                           
                           	
                                 
                              
                               None (N0)

                              
                           
                           	
                                 
                              
                               07

                              
                           
                           	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               0.11

                              
                           
                        

                        
                              	
                                 
                              
                               Ipsilateral (N+)

                              
                           
                           	
                                 
                              
                               93

                              
                           
                           	
                                 
                              
                               98

                              
                           
                        

                        
                              	
                                 
                              
                               Bilateral (N+)

                              
                           
                           	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               2

                              
                           
                        

                        
                              	
                                 
                              
                               Grading

                              
                           
                           	
                                 
                              
                               G1

                              
                           
                           	
                                 
                              
                               12

                              
                           
                           	
                                 
                              
                               18

                              
                           
                           	
                                 
                              
                               0.21

                              
                           
                        

                        
                              	
                                 
                              
                               G2

                              
                           
                           	
                                 
                              
                               56

                              
                           
                           	
                                 
                              
                               64

                              
                           
                        

                        
                              	
                                 
                              
                               G3

                              
                           
                           	
                                 
                              
                               30

                              
                           
                           	
                                 
                              
                               17

                              
                           
                        

                        
                              	
                                 
                              
                               G4

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               1

                              
                           
                        

                        
                              	
                                 
                              
                               R-Status

                              
                           
                           	
                                 
                              
                               R0

                              
                           
                           	
                                 
                              
                               98

                              
                           
                           	
                                 
                              
                               97

                              
                           
                           	
                                 
                              
                               0.68

                              
                           
                        

                        
                              	
                                 
                              
                               R1

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               3

                              
                           
                        

                        
                              	
                                 
                              
                               R2

                              
                           
                           	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               0

                              
                           
                        

                     
                  

               

               
                     
                     Table 2

                     
                        
                        
                        Clinico-pathological characteristics of oropharyngeal cancer patients
                        
                     

                  

                  
                        
                           
                              	
                                 
                              
                               Parameters

                              
                           
                           	
                                 
                              
                              
                                 Ipsilateral ND (50)
                                 
                              

                              
                           
                           	
                                 
                              
                               Bilateral ND (50)

                              
                           
                           	
                                 
                              
                               P value

                              
                           
                        

                        
                              	
                                 
                              
                               Age (years)
                              

                              
                           
                           	
                                 
                              
                               48.12 ± 5.76

                              
                           
                           	
                                 
                              
                               49.68 ± 4.93

                              
                           
                           	
                                 
                              
                               0.72

                              
                           
                        

                        
                              	
                                 
                              
                               Gender

                              
                           
                           	
                                 
                              
                               Male

                              
                           
                           	
                                 
                              
                               37

                              
                           
                           	
                                 
                              
                               39

                              
                           
                           	
                                 
                              
                               0.65

                              
                           
                        

                        
                              	
                                 
                              
                               Female

                              
                           
                           	
                                 
                              
                               13

                              
                           
                           	
                                 
                              
                               11

                              
                           
                        

                        
                              	
                                 
                              
                               Location

                              
                           
                           	
                                 
                              
                               Tonsil

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                               <0.05

                              
                           
                        

                        
                              	
                                 
                              
                               Soft Palate + Hard Palate

                              
                           
                           	
                                 
                              
                               13+17

                              
                           
                           	
                                 
                              
                               14+13

                              
                           
                        

                        
                              	
                                 
                              
                               Tongue Base

                              
                           
                           	
                                 
                              
                               18

                              
                           
                           	
                                 
                              
                               20

                              
                           
                        

                        
                              	
                                 
                              
                               Laterality

                              
                           
                           	
                                 
                              
                               Lateral

                              
                           
                           	
                                 
                              
                               42

                              
                           
                           	
                                 
                              
                               25

                              
                           
                           	
                                 
                              
                               <0.0001

                              
                           
                        

                        
                              	
                                 
                              
                               Mid-line reaching

                              
                           
                           	
                                 
                              
                               6

                              
                           
                           	
                                 
                              
                               11

                              
                           
                        

                        
                              	
                                 
                              
                               Mid-line crossing

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               14

                              
                           
                        

                        
                              	
                                 
                              
                               pT status

                              
                           
                           	
                                 
                              
                               T3

                              
                           
                           	
                                 
                              
                               47

                              
                           
                           	
                                 
                              
                               40

                              
                           
                           	
                                 
                              
                               <0.05

                              
                           
                        

                        
                              	
                                 
                              
                               T4

                              
                           
                           	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                               10

                              
                           
                        

                        
                              	
                                 
                              
                               pN-status

                              
                           
                           	
                                 
                              
                               None (N0)

                              
                           
                           	
                                 
                              
                               08

                              
                           
                           	
                                 
                              
                               04

                              
                           
                           	
                                 
                              
                               <0.05

                              
                           
                        

                        
                              	
                                 
                              
                               Ipsilateral (N+)

                              
                           
                           	
                                 
                              
                               42

                              
                           
                           	
                                 
                              
                               45

                              
                           
                        

                        
                              	
                                 
                              
                               Bilateral (N+)

                              
                           
                           	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               1

                              
                           
                        

                        
                              	
                                 
                              
                               Grading

                              
                           
                           	
                                 
                              
                               G1

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               3

                              
                           
                           	
                                 
                              
                               0.76

                              
                           
                        

                        
                              	
                                 
                              
                               G2

                              
                           
                           	
                                 
                              
                               21

                              
                           
                           	
                                 
                              
                               20

                              
                           
                        

                        
                              	
                                 
                              
                               G3

                              
                           
                           	
                                 
                              
                               25

                              
                           
                           	
                                 
                              
                               27

                              
                           
                        

                        
                              	
                                 
                              
                               G4

                              
                           
                           	
                                 
                              
                               1

                              
                           
                           	
                                 
                              
                               0

                              
                           
                        

                        
                              	
                                 
                              
                               R-Status

                              
                           
                           	
                                 
                              
                               R0

                              
                           
                           	
                                 
                              
                               48

                              
                           
                           	
                                 
                              
                               46

                              
                           
                           	
                                 
                              
                               0.81

                              
                           
                        

                        
                              	
                                 
                              
                               R1

                              
                           
                           	
                                 
                              
                               2

                              
                           
                           	
                                 
                              
                               4

                              
                           
                        

                        
                              	
                                 
                              
                               R3

                              
                           
                           	
                                 
                              
                               0

                              
                           
                           	
                                 
                              
                               0

                              
                           
                        

                     
                  

               

            

            
                  
                  Preoperative and postoperative assessment of the Neck node status in OC and OPC
                  
               

               Clinical examination, CT, or MRI imaging were used to determine lymph node status and the primary tumour location. Only three
                  individuals out of two hundred patients were diagnosed with bi-lateral pathological node metastasis (pN+), 178 patients with
                  ipsi-lateral pathological node metastasis (pN+), and 19 patients with no pathological node metastases (pN0). Every patient
                  has contralateral N0 status on radiological imaging and in the clinical examination during the preoperative evaluation.
               

            

         

         
               
               Discussion
               
            

            For oral and oropharyngeal squamous cell carcinoma (SCC), the most important prognostic factor at the time of diagnosis is
               the existence of metastases to cervical lymph nodes 6. Currently, there isn't a widely recognized gold standard for evaluating lymph node involvement prior to therapy in cases
               of oral cancer (OC) and oropharyngeal cancer (OPC). 
            

            Occult metastases have been found in 20–44% of individuals in studies on OC and OPC individuals having clinically negative
               necks 7. The current approach is to propose elective neck dissection (END) for most patients who arrive with clinically negative
               necks, as there is consensus that END is required when the chance of hidden metastases surpasses 15–20%.
            

            There has been much discussion on the use of END in patients with OC/OP squamous cell cancer. This is due to worries about
               possible overtreatment because, independent of lesion size, cervical node status, or recurrence treatment method, salvage
               rates for regional recurrent disease are noticeably low, especially in early-stage patients 18. Significantly better overall survival (OS) and recurrence-free survival (RFS) were seen by D'Cruz et al. following ipsilateral
               END in comparison to untreated peers 14.
            

            The choice to execute END in the contralateral node-negative neck, however, is still up for debate. The oncological results
               of ipsilateral and bilateral neck dissections performed on OPC/OC patients who had contralateral N0 neck are examined in this
               research. Clinically node-negative necks can be treated with END, postoperative radiation, or "wait and scan" methods. However,
               there are noticeably few prospective trials that compare scan and wait, elective neck dissection, and contralateral radiation,
               among contralateral node-negative patients.
            

            Contralateral neck metastasis (N2c) in OC and OPC has a poor prognosis that is similar to ipsilateral metastasis (N2b). According
               to published research, the incidence of occult contralateral metastasis in OC and OPC is estimated to be between 4 to 16%
               16, 17. Tumour size and midline position are known to increase the risk of this condition 15, 19. For midline-reaching/crossing tumours and tumours staged T2 and higher, recommendations have been made for END of the contralateral
               cN0 neck; however, it is uncertain if this procedure is superior than radiation in terms of OS or RFS 19. Studies that have already been conducted, such the one by Olzowy et al., have shed light on the prevalence of contralateral
               neck metastases but have not yet produced sufficient data to determine if END is more beneficial than radiation treatment
               19.
            

            Furthermore, improvements in imaging technologies more especially, DWI (diffusion-weighted imaging) in MRI—have greatly improved
               the precision of determining involvement of lymph node 20. Ultrasonography has higher diagnostic sensitivity, as evidenced by recent research comparing its diagnostic accuracy with
               CT/(18)F-FDG-PET and DWI with fused (18)F-FDG-PET-MR images 21. However, there is disagreement on the usefulness CT scan of head and neck in detecting metastasis of occult lymph node,
               with reported sensitivities ranging from 48 to 100% 22, 23. The current series found a small but statistically significant over-staging of N-status, which was mostly caused by the
               pre-therapeutic combination of the lymph node basin MRI and CT images.
            

            Remarkably, three patients that is, 01% of the whole group and 02% of those who had contralateral END surgery had occult contralateral
               lymph node metastases. There were no variations in RFS and OS of newly diagnose cases of OC and OPC, having ipsilateral or
               bi-lateral neck dissection.
            

            These results imply that individuals identified with contralateral N0 neck after a combination of MRI/CT scans and clinically
               N0 status may benefit from the omission of contralateral END in OC/OPC. To fully assess possible surgical therapeutic de-escalation,
               however, prospective randomised studies are required in order to draw firm findings. 
            

         

         
               Conclusion

             The primary discovery of this study is that in patients with newly diagnose cases of oral and oropharyngeal squamous cell
               carcinoma (SCC) with contra-lateral N0 neck node status, bilateral neck dissection of N0 contralateral neck did not increase
               OS or RFS. It is necessary to examine wait and scan as a feasible strategy in contra-lateral node-negative necks through prospective
               clinical studies.
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