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      Abstract


      Introduction: The presence of nodal metastasis from OSCC is the single most important prognostic feature. Extranodal extension further decreases survival by approximately half. Clinical evaluation of the nodal basin has been found to correlate poorly with pathological nodal status.


      Objectives: Determine the congruency between clinical and pathological nodal status and the incidence of extranodal extension (ENE). Describe the frequency distribution of age, sex, smoking habits, anatomical location, and histology in a South African population.


      Methods: Ninety-one consecutive cases of oral squamous cell carcinoma were retrospectively studied and the clinical (cN) and pathological (pN) TNM nodal staging compared using the 8th edition of the AJCC/UICC TNM staging system. Extranodal extension was determined in all patients with OSCC, as well as in the subgroup with clinically nodal negative (cN0) disease. The socio-demographical information was described.


      Results: The cN and pN were congruent in 41.7% (n = 38/91), upstaged in 35.2% (n = 32/91), and down staged in 23.1% (n = 21/91) of cases. Twenty-two patients (24.2%) had pathological evidence of ENE. Males and females constituted 67% and 33% of the study sample, respectively. The median age at the time of diagnosis was 57.3 years (range 5-85 years). A smoking history was present in 73.6%, absent in 14.3%, and unknown in 12.1% of patients. The tongue (38.4%) and floor of mouth (29.7%) were the most common anatomical subsites for primary tumours. Most tumours were conventional squamous cell carcinomas with poorly differentiated grade (62.6%).


      Conclusion: There is poor correlation between clinical and pathological nodal status when the 8th TNM staging is used. ENE at the time of diagnosis is common among patients with OSCC.


      Keywords


      Oral cancer, Oral squamous cell carcinoma, Clinical nodal staging, Pathological nodal Staging, Extranodal extension, Stage migration


      Introduction


      Oral squamous cell carcinoma (OSCC) constitutes up to 90% of oral cancer diagnoses [1,2]. OSCC has the propensity to demonstrate lymph node metastasis at the time of clinical presentation, conferring a poor prognosis. Approximately one third of patients harbour regional metastasis at time of diagnosis [3-5]. Staging systems play a central role in caring for patients with any malignancy. Patient counselling, treatment planning, prognostication and the judicious design of clinical trials are based on tumour staging. The most widely used staging system is the TNM-staging system published jointly by the American Joint Committee on Cancer/ Union for International Cancer Control (AJCC/UICC), currently in its eight editions [6]. To ensure accurate treatment planning, congruency between clinical and pathological nodal staging is essential. This is particularly relevant in resource constrained environments with restricted access to computed tomography leading to long waiting times, unnecessarily delaying surgical care.


      The extent of neck dissection offered is dependent on the clinical TNM (cTNM) whereas adjuvant treatment is based on pathological TNM (pTNM). Clinically node negative (cN0) patients who are pathologically upstaged, are at risk of having received inadequate neck dissection leading to residual disease in nodal basins outside the surgical field. It is well established that the presence of nodal metastasis affecting the first-echelon lymph nodes increases the risk of nodal metastasis in distant nodal basins [5]. Hence, the aims of the current study were to determine the congruency between the cN and pN staging in a retrospective design. Secondary objectives aimed to establish the frequency of extranodal extension (ENE) in all OSCC patients and in the sub-group of patients staged with cN0 disease. The frequency distribution of age, sex, smoking habits, anatomical location, and histology was also described.


      Material and Methods


      Study design


      A non-randomised retrospective study of patients diagnosed with oral squamous cell carcinoma (OSCC) and treated with tumour excision and neck dissection, between 1 January 2007 and 31 December 2019, were conducted. A search of information databases at the Department of Oral Pathology and Oral Biology, University of Pretoria, were performed. The search results were cross-referenced to information databases and patient clinical records held in the Department of Maxillofacial and Oral surgery at University of Pretoria, to identify patients diagnosed and treated for OSCC. Patients with a histologic diagnosis of OSCC with clinical records documenting cTNM and postoperative histological reports documenting pTNM, were eligible for inclusion. The clinical staging (cTNM) was determined by inspection and palpation and supplemented with contrast enhanced computed tomography when available and not unduly delaying surgical care. The following patients were excluded. Patients that lacked clinical patient records or a postoperative histological report documenting pTNM. Any neck dissection that did not include at least levels I to III or salvage neck dissections where excluded.


      Surgical Protocol


      Standard anaesthetic technique was followed by either nasoendotracheal intubation, endotracheal intubation, or tracheostomy. Standard antiseptic techniques were observed. Patients that presented with no clinical cervical lymphadenopathy (cN0) were offered an elective selective neck dissection including levels I-III. Patients that presented with clinical cervical lymphadenopathy (cN+) were offered a modified radical neck dissection (MRND) including levels I-V, with or without preservation of the sternocleidomastoid muscle, internal jugular vein and/or accessory nerve (CNXI).


      Histological Assessment and Reporting


      Standard laboratory techniques were used to isolate lymph nodes, document their anatomical location, and tissue blocks were processed to prepare histological slides for light microscopic evaluation by a pathologist. Haematoxylin and eosin (H&E)-stained 4 μm thick sections of harvested lymph nodes were assessed for the presence of metastatic tumour deposits and ENE. Based on the 7th edition (before 2017) or the 8th edition (after 2017) of the AJCC-TNM cancer staging manual, pN-stage was determined and reported. All pathological reports that used the 7th edition of the AJCC-TNM criteria for pN staging were reviewed and graded with the criteria set out in the 8th edition.


      Statistical Analysis


      Descriptive statistics were combined with Pearson Chi-square analysis and Fisher Exact Tests to collate the relationships between clinical nodal (cN), pathological nodal (pN) and extranodal extension (ENE). The cN and pN were tabulated and compared to determine whether upstaging, downstaging or concordance in staging occurred. The incidence of ENE in all cases of OSCC and the cN0 subgroup was assessed and documented as a percentage. Statistical analysis was performed using SPSS (version 27, IBM, New York, United States of America.


      Sample Size


      Convenience sampling was employed. All available cases that had primary oral squamous cell carcinoma and had undergone surgical resection of the primary tumour with neck dissection were considered for inclusion. The sample size was sufficient for descriptive purposes, including risk analysis.


      Results


      A total of 108 consecutive patients with oral squamous cell carcinoma were considered for inclusion. After application of the inclusion and exclusion criteria 17 patients were excluded, resulting in a final study sample of 91 cases. The mean age of the study population was 57 years (range 5-85) with 61 males (67%) and 30 females (33%). A smoking history was present in 73.6%, absent in 14.3%, and unknown in 12.1% of patients. The oral tongue was the most frequently affected site with 38,4% (n = 35/91) followed by the floor of mouth 29.7% (n = 27/91), alveolar ridge, 17.6% (n = 16/91), retromolar trigone 9.9% (n = 9/91), and buccal mucosa and hard palate with 2.2% (n = 2/91), respectively. Conventional SCC was the most common histological subtype, 62.6% of which were poorly differentiated. Histological variants of SCC were found in 6 cases. Histological differentiation was not available for 9,9% (n = 9/91) of cases. The socio-demographical data and tumour factors are summarised in (Table 1).


      The prevalence of cN and pN-staging subgroups are summarised in (Graph 1). At diagnosis 53.8% (n = 49/91) of patients had no clinical cervical lymphadenopathy (cN0). After surgery 52.7% (n = 48/91) of patients had no pathological identified nodal metastasis (pN0). A total of 46.2% (n = 42/91) of patients presented with clinical cervical lymphadenopathy (cN+) and 47.3% (n = 43/91) of patients had pathological evidence nodal metastasis (pN+). Comparing cN and pN, 41.8% (n = 38/91) of cases were congruent, 23.1% (n = 21/91) were pathologically downstaged and 35.2% (n = 32/91) were pathologically upstaged. The average number of pathologically positive nodes per patient was 1.98 (range 0-16). The average number of pathologically positive nodes in the pN+ subgroup was 4.21 per patient (range 1-16). A total of 24.2% (n = 22/91) patients had pathologically confirmed ENE.


      The relationship between cN and pN for different nodal stages are demonstrated in (Graph 1 and Table 2). The cN0 subgroup (n = 49) showed 19 patients (38.8%) harboured occult nodal metastasis. Of these, 47.4% (n = 9/19) had pathological ENE (pENE) resulting in a maximum upstaging to pN3b. The cN1 subgroup (n = 19) had 52.6% (n = 10/19) pathological downstaged. Four cases (21.1%) were confirmed as pN1. Five cases (26.4%) were pathologically upstaged, of which three were maximally upstaged to pN3b because of ENE. The cN2b subgroup (n = 11) had four cases (36.4%) without pathological nodal involvement. Two cases (18.2%) were confirmed as pN2b. Five cases (45.5%) were maximally upstaged to N3b because of ENE. The cN3b subgroup (n = 4) had two cases pathologically downstaged (one pN1 and another pN2b) and two cases were confirmed as pN3b. Other results are summarised in (Table 2).


      The multivariate analysis for cN and pN subgroups was simplified to include cN, pN and congruency. Three potential relationships were possible, namely congruent, down-staged, or up-staged. In the cN0 subgroup (n = 49) 61.2% of cases were congruent and 38.8% were upstaged. In the cN+ subgroup (n = 42) 19% of cases were congruent, 50% were down-staged and 31% were up-staged (Graph 2). Multivariate analysis using chi-square test were not possible due to insufficient sample size.


      Further simplification resulted in a bivariate analysis between cN and pN status as simply congruent or non-congruent. In the cN0 subgroup, 61.2% of cases were congruent and 38.8% were non-congruent. In the cN+, 57.1% of cases were congruent and 42.9% were non-congruent. A chi-square test examined the relation between cN and pN. The relation between these variables was not significant, X2 (1, N = 91) = 3.061. The Fisher exact test statistic value 0.095 was not significant for p < 0.05. Bivariate statistical analysis supports the hypothesis that the relation between clinical (cN) and pathological (pN) cervical lymph node status in oral squamous cell carcinoma is not statistically significant.


      The incidence of pENE the was 24.2% (n = 22/91). In the cN0 subgroup, 18.4% (n = 9/49) had pENE. Hence, 40.9% (n = 9/22) of pENE cases were found in the cN0 subgroup (Graph 3).


      Discussion


      Epidemiological studies have examined an array of modifiable and non-modifiable risk factors for OSCC. Males are afflicted twice as often as females in most studies, with this ratio narrowing in recent decades [7]. The current study population consisted of 67% males and 33% females. This incidence ratio of nearly 2:1 male to female is similar to what is reported in the literature [2,7-9].


      The risk of OSCC increase with age [7]. The median age of our study population was 57 years. This is similar to data from other countries. Surveillance, Epidemiology, and End Results Program (SEER) data from the United States of America between 1996 and 2000 showed a median age of 62 years at the time of oral cancer diagnosis [10]. Data from the Danish national cancer registry between 1984 and 2014 reported a median age of 63 at the time of diagnosis [9]. Interestingly, the age distribution data of our study population showed that 9% of patients were younger than 45 years of age at the time of diagnosis. This is marginally higher than the 6% reported in a literature review that included 46 publications devoted to oral cancer in younger cohorts [11].


      The aetiopathogenesis of OSCC is multifactorial [2,12]. Tobacco smoking is an independent risk factor and the risk is dose dependant [2]. A positive smoking history was present in 73.6% of the study population, 14.3% had never smoked and no data on the smoking habits of patients were present in 12.1%. This is similar to reported data that suggest 80% of OSCC patients has a positive smoking history [2,12]. The risk of developing OSCC for smokers is 2-12 times that of non-smokers [13].


      Alcohol has a synergistic effect with tobacco use on the risk of OSCC [2,12,13]. A Swedish study found that alcohol consumed at < 10g per day did not significantly increase the risk of OSCC [14]. However, alcohol consumed at dosages >50g per day was an independent risk factor for OSCC [14].Smokers that use alcohol in excess has a 38 times higher risk of developing OSCC, supporting the synergistic effect of the risk factors [2,14].


      The most common site for primary tumours were the tongue (38%) followed by floor of mouth (FOM) (29%), mandibular alveolus (17%), retromolar trigone (10%), buccal mucosa and hard palate (2% respectively). Data from Memorial Sloan Kettering (MSK) Hospital between 1985 and 2015 showed that 51% of OSCC occur on the tongue, 14% on the FOM, 14% on the lower gingiva and 6% on the RMT [1]. When the combined data of OSCC affecting the tongue, FOM and retromolar trigone at the University of Pretoria and MSK were compared, it was remarkably similar, totalling 77% and 71% respectively. When cancers were categorised as either affecting the mandible or the maxilla, a staggering 96% (Pretoria) and 85% (MSK) affect the mandible.


      This study showed that the relationship between clinical and pathological nodal staging in OSCC was not statistically significant. The data showed that 41.7% of patients had concordant clinical and pathological nodal staging, 35.2% where upstaged and 23.1% where downstaged (Graph 2).


      The 41.8% concordance found in the current study was lower than the congruency rate between cN and pN reported in literature [4,15,16]. A superficial perusal of the study results may incline the reader to think that a correlation between cN and pN exists. This is because cN0 comprised 53.8%, and the corresponding pN0 comprised 52.7% of the study sample. Similarly, the cN positive and pN positive consisted of 46.2% and 47.3% respectively. An analysis showed that 41.8% of patients had cN and pN data that corresponded. The greatest discordance where between cN3b (n = 4) and pN3b (n = 22) subgroups. In a retrospective study by Greenberg and colleagues, it was found that 54.4% of cN and pN stages were congruent among cN0, cN1 and cN2a patients [4]. The congruency was highest among the cN0 subgroup with 66.1%, followed by cN1 with 25.5% and 0% among cN2a patients [4].


      A similar trend towards poorer cN and pN congruency for more advanced disease cannot be confirmed in the current study due to insufficient sample size. Kreppel, et al. retrospectively reviewed the clinical and pathological data of 392 patients with OSCC [15] and found 59% concordance between cN and pN [15]. In discordant cases, 86% were pathologically downstaged whereas 14% were upstaged [16]. This represents a higher rate of clinical overestimation compared with the current study which found that 39.6% (n = 21/53) of discordant cases where clinically over staged.


      The poor correlation can potentially be explained by two factors. Patients with clinically evident lymph nodes could be upstaged when considering the incorporation of ENE to the AJCC 8th editions' cTNM staging system. Secondly, it is well-documented that ENE can present in sub-centimetre lymph nodes and that the lower limit of nodal palpation is 0.5 cm for superficial and 1 cm for deeper lymph nodes [4,17]. Therefore, some cN0 or cN1 necks might harbour nodal disease with ENE which are clinically undetectable due to the small size and deep cervical location of the involved nodes.


      A quarter of clinically occult metastases are too small to be detected by available imaging techniques [18].Van den Brekel was the first to validate radiologic criteria for identification of cervical nodal metastasis [19]. The three variables that was found to be significantly associated with nodal disease are axial diameters of 11 mm and more for jugulodigastric nodes or 10 mm and more for any other cervical lymph nodes, groups of three or more borderline lymph nodes and central necrosis of lymph nodes [19].


      The transverse to axial ratio of more than 2 predict nodes involved by metastasis [20]. Aiken and colleagues reported that pre-operative CT evaluation identified central necrosis in 84% of patients with histologically confirmed ENE, whereas 7% of patients without histologically confirmed ENE had central nodal necrosis [21]. It has been reported that 40% of pathologically confirmed nodal metastases are less than 7 mm in diameter, [22] while ENE has been demonstrated in nodes as small as 2 mm in diameter [17]. This highlights the fact that by the time radiographic evidence of nodal metastasis becomes apparent, nodal disease is frequently well-established. Hence, once radiographic evidence of nodal metastasis is identified, the likelihood of nodal metastasis is extremely high (high specificity), but the absence of radiographic evidence does not exclude occult nodal metastasis (low sensitivity). The implication is that radiographic evidence of nodal disease would necessitate the surgeon to perform a therapeutic neck dissection, but negative radiographic findings do not aid the surgeon in determining the need for cervical lymphadenectomy. The need for an elective neck dissection in this setting is dependent on clinical and histological factors associated with the primary tumour [22-25].


      Of concern, 35.2% of patients where pathologically upstaged. Significantly, 38.8% (n = 19/49) of the cN0 subgroup where upstaged and 47.4% (n = 9/19) of these had pENE resulting in maximal upstaging to pN3b. This rate of occult nodal metastasis is similar to what is reported in the literature [1,4,22,26]. It is significant for two reasons.


      Patients with OSCC and cN0 neck are offered either observation of the neck (in small primary tumours) or a selective cervical lymphadenectomy procedure involving levels I-III [1,13,27] which could potentially result in incomplete regional disease clearance. Although the indication to proceed with a neck dissection in a cN0 are influenced by tumour factors such as T-stage and anatomical subsite, the absence of clinically evident lymph nodes does influence the extent of neck dissection. Shah et al retrospectively assessed the patterns of nodal metastasis in 501 OSCC patients [5]. They found that skip metastasis for oral cavity cancer to level IV and V was 3% and 1.5% respectively [5]. Level IV and V was affected in 17% and 8% respectively, when nodal disease was present in the first-echelon nodes (levels I-III) for oral cavity cancers [5]. Hence, the risk of nodal metastasis in levels IV and V significantly increases only when first-echelon lymph nodes harbour metastatic disease.


      Secondly, the 5-year survival rate of patients with OSCC and pENE diminishes by approximately half compared with metastatic disease confined to lymph nodes [26,28]. Whether these factors had prognostic significance in our cohort remains unknown, as the study database lacked survival data. The prognostic significance of a selective neck dissection (SND) and pENE status in upstaged cN0 subgroup requires a prospective controlled investigation. Recent review articles suggest that locoregional control rates in patients undergoing SND is non-inferior compared with modified radical neck dissection (MRND) and appears oncologically sound [22,29].


      A systematic review by Rodrigo et al reported that current literature supports the oncological safety of SND in patients with cN1 and cN2 disease [29]. Rodrigo and colleagues concluded that selection of candidates for SND must include cN1 and cN2 disease less than 3cm in diameter, no palpable nodal metastasis in levels IV or V and no cENE [29]. There are weaknesses in the systematic review as it includes data from three retrospective studies and some studies report unacceptability high regional failure rates that might indicate undertreatment. Studies have shown that pN+, three or more involved nodes, and involvement of levels IV and V were independent predictors of poor survival [30,31]. Pragmatic thinking would suggest more aggressive surgical treatment or novel treatment strategies would improve locoregional control and survival.


      A group of 23.1% (n = 21) was pathologically downstaged in the current study. As pathologically upstaged patients might be offered insufficient cervical lymphadenectomy, patients that are pathologically downstaged could have received unnecessary surgical intervention. Of the 21 cN+ patients that were downstaged, 18 where downstaged to pN0. This is clinically significant as the preferred neck dissection carried out for cN0 patients with OSCC is a selective neck dissection (SND) I-III [27]. Instead, these cN+ patients received a modified radical neck dissection (MRND) [27] . A prospective study by Gou, et al. analysed data from 322 patients who either underwent a SND I-III or a MRND for cN0 disease [32]. The MRND subgroup had a significantly higher complication rate (13.0% vs 21.9% with P = 0.04) [32] Significantly, the regional control rates were better for the SOD subgroup, the 3-year disease specific survival were similar and patients in the SND I-III cohort had lower pain and shoulder dysfunction scores [32]. Subjecting patients to unnecessary surgical intervention is contrary to the principles of "first do no harm". This is prudent in the era of evidence-based practice, where surgical techniques aim to minimise morbidity and more selective lymphadenectomy strategies are becoming the norm.


      The incidence of pENE in this study population was 24.2% (n = 22). It is similar to the incidence of pENE in similar population groups [4,33,34]. Greenberg and colleagues studied 186 cN0 patients. Of the 34% of patients with occult metastasis, 19% had pathological evidence of ENE [4]. This is lower than the 47.4% of ENE reported among cN0 patients with occult metastasis in the current study. Shaw et al reported the incidence of ENE among 400 patients with oral squamous cell carcinoma to be 25% and Chang et al reported the incidence of ENE among 341 patients to be 17.6%. The current study data suggest that the incidence of pENE steadily increases with severity of clinical nodal status; from 16.3% (cN0), 15.8% (cN1), 33.3% (cN2a), 45.4% (cN2b) and 50% (cN2c). Statistical analysis of this trend could not be performed due to insufficient sample size.


      The retrospective study design is a weakness as potential study participants were excluded due to insufficient data in the clinical and/or pathological records. The University of Pretoria oral cancer database was retrospectively developed. Despite including all available OSCC cases at the University of Pretoria within the study period, the limited sample size in the study is a weakness. Chi-Square analysis becomes unreliable when data elements in subgroups are less than 5, which was the case with the multivariate analysis. Tumour factors that influence risk of nodal metastasis include anatomical subsite, DOI [23] and ploidy status [35,36] were not considered as cofounding variables.


      Conclusion


      Clinical palpation of the neck has a poor correlation with pathologically confirmed nodal disease in patients with OSCC. The presence of nodal metastasis in first-echelon lymph nodes increases the risk of harboring nodal disease in more distal nodes. More than a third of cN0 patients harbor occult metastasis and the standard of care procedure, a SND I-III might leave behind residual disease in levels IV and V in this cohort. Conversely, patients that are pathologically downstaged to pN0 would have received the standard of care MRND procedure with no therapeutic benefit but the associated morbidity. Every effort should be made to improve the accuracy of pre-operative assessment of the cervical nodal basin.
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