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Lymph node metastases and prognosis in oesophageal carcinoma-a systematic review

Oesophageal cancer is the seventh most common cause of cancer-related death in the developed world and the incidence of oesophageal adenocarcinoma is now the fastest growing of any gastrointestinal cancer. Lymph node involvement is the single most important prognostic factor in oesophageal cancer. Imaging to determine the extent of lymph node involvement and plan treatment often requires a combination of modalities to avoid under-staging. The seventh edition of the staging system released by the International Union Against Cancer (IUCC) has stratified lymph node involvement according to the number of lymph nodes involved and redefined its groupings for location of metastatic lymph node involvement. This review discusses the prognostic and treatment implications of these modifications and explores micrometastatic lymph node involvement, capsular infiltration and lymph node ratio as possible additions to the staging system.

Introduction

Identification of lymph node metastases on histopathological examination is the single most important prognostic factor in oesophageal cancer [START_REF] Devesa | Changing patterns in the incidence of oesophagus and gastric carcinoma in the United States[END_REF][START_REF] Branagan | Early impact of centralization of oesophageal cancer surgery services[END_REF][START_REF] Sabanathan | Results of surgical treatment of oesophageal cancer[END_REF][START_REF] Siewert | Plattenepithelcarcinom des Oesophagus: Behandlungskonzept der Chirurgischen Klinik der TechnischenUniversitätMunchen[END_REF][START_REF] Hennessy | Lymph node dissection[END_REF][START_REF] Heidl | Adenocarcinomas of esophagus and cardia in comparison with gastric carcinoma[END_REF][START_REF] Vogel | Downstaging of esophageal cancer after preoperative radiation and chemotherapy[END_REF][START_REF] Lerut | Advanced esophageal carcinoma[END_REF][START_REF] Jauch | Esophageal carcinoma: prognostic features and comparison between blunt transhiatal dissection and transthoracic resection[END_REF][START_REF] Waterman | The Prognostic Importance of Immunohistochemically Detected Node Metastases in Resected Esophageal Adenocarcinoma[END_REF]. The overall 5-year survival rate after surgical resection is between 70% and 92% for patients without nodal involvement, but only 18% to 47% for patients with lymph node metastasis [START_REF] Lerut | Advanced esophageal carcinoma[END_REF][START_REF] Waterman | The Prognostic Importance of Immunohistochemically Detected Node Metastases in Resected Esophageal Adenocarcinoma[END_REF]. It is an accurate predictor of disease-free survival and can be used to identify patients who may require adjuvant chemotherapy or chemoradiotherapy to treat systemic metastases developing after primary resection [START_REF] Waterman | The Prognostic Importance of Immunohistochemically Detected Node Metastases in Resected Esophageal Adenocarcinoma[END_REF][START_REF] Hagen | Curative resection for esophageal adenocarcinoma: Analysis of 100 en bloc esophagectomies[END_REF].

The International Union Against Cancer (UICC) staging system for oesophageal carcinoma stratifies patients into prognostic groups based on their TNM score. However, several authors have criticised the TNM oesophageal staging system, claiming that it poorly stratifies what is a heterogeneous group of patients who have variable prognostic outcomes and undergo different treatment regimens [START_REF] Steup | Tumors of the esophagogastric junction. Long term survival in relation to the pattern of lymph node metastasis and a critical analysis of the accuracy or inaccuracy of pTNM classification[END_REF][START_REF] Korst | Proposed revision of the staging classification for esophageal cancer[END_REF][START_REF] Rice | Refining esophageal cancer staging[END_REF][START_REF] Manzoni | Comparison of old and new TNM systems for nodal staging in adenocarcinoma of the gastro-oesophageal junction[END_REF][START_REF] Ellis | Esophagogastrectomy for carcinoma of the esophagus and cardia: a comparison of findings and results after standard resection in three consecutive eight-year intervals with improved staging criteria[END_REF][START_REF] Kunisaki | Developing an appropriate staging system for esophageal carcinoma[END_REF][START_REF] Lerut | Three-field lymphadenectomy for carcinoma of the esophagus and gastroesophageal junction in 174 Ro resections: impact on staging, diseasefree survival, and outcome. A plea for adaptation of TNM classification in upper-half esophageal carcinoma[END_REF][START_REF] Swisher | Proposed revision of the esophageal cancer staging system to accommodate pathologic response (pP. following preoperative chemoradiation (CRT)[END_REF][20][START_REF] Dickson | Validation of a modified GTNM classification in perijunctionaloesophago-gastric carcinoma and its use as a prognostic indicator[END_REF][START_REF] Ellis | Proposal for improved staging criteria for carcinoma of the esophagus and cardia[END_REF][START_REF] Killinger Wa | Stage II esophageal carcinoma: The significance of T and N[END_REF]. The UICC has responded to these recommendations in its seventh edition of TNM staging, released in 2010, by modifying all three aspects of the scoring system. Nevertheless, the reliability and accuracy of the nodal portion of the TNM staging system still remains the epicentre of much debate as it omits some potentially critical prognostic information relating to lymph node status. This review discusses the changes to the nodal staging system and their treatment implications and also explores micrometastases, capsular infiltration and lymph node ratio as possible additions to the staging system.

Methods:

Electronic searches were performed using PubMed, Embase and the Cochrane library for "Oesophageal", "Cancer", "Staging", "Imaging", "Lymph node", "Micrometastases", "Capsule", "Location" and "Prognosis." Articles were selected based on pre-defined inand exclusion criteria based on literature published between January 1990 and January 2011 (Figure 1). The reference lists from the retrieved articles were also reviewed for additional articles. In total, one hundred articles were included. Discussion:

Preoperative staging of lymph nodes

Estimate of the extent of lymph node metastases before surgery is crucial for planning the treatment strategy and for predicting the prognosis. Preoperatively, the presence of malignant regional lymph nodes can be determined with endoscopic ultrasound (EUS), computed tomography (CT), and 18F-Fluoro-2-deoxy-D-glucose Positron Emission Tomography (FDG-PET).

Endoscopic Ultrasound (EUS)

Endoscopic ultrasound provides useful information about lymph node metastases and the depth of tumour invasion before surgery. It utilises an echo-endoscope which is able to visualise the individual histological layers of the oesophagus. The number of lymph nodes detected by this method correlates significantly with 5-year survival rates [START_REF] Natsugoe | Number of lymph node metastases determined by presurgical ultrasound and endoscopic ultrasound is related to prognosis in patients with esophageal carcinoma[END_REF] and EUS detects more locoregional node involvement than CT or PET [START_REF] Vliet | Staging investigations for oesophageal cancer: a meta-analysis[END_REF][START_REF] Pfau | The role and clinical value of EUS in a multimodality esophageal carcinoma staging program with CT and positron emission tomography[END_REF][START_REF] Grimm | Endosonography for preoperative locoregional staging of esophageal and gastric cancer[END_REF]. Preoperative
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endoscopic diagnosis of regional lymph node metastases has a specificity of 70% (95% CI: 65-65%) and a sensitivity of 80% (95% CI: 75-84%) [START_REF] Vliet | Staging investigations for oesophageal cancer: a meta-analysis[END_REF]. Combining endoscopic Ultrasound-guided Fine Needle Aspiration Cytology (FNAC) with CT further improves the diagnostic accuracy of local lymph node involvement [START_REF] Sgourakis | Detection of lymph node metastases in esophageal cancer[END_REF].

Knowledge of celiac and other abdominal lymph node metastases is important for tumour staging and management. In the case of the former, EUS is the preferred diagnostic technique. However, not all metastatic abdominal lymph nodes can be detected in the same way, as the probe has a limited depth penetration of about 5 cm and increased tumour size may cause luminal obstruction, thus limiting the passage of the endoscope. Furthermore, skip metastases may occur, in which distant lymph nodes are involved, without regional lymph node disease [START_REF] Lerut | Histopathologic validation of lymph node staging with FDGPET scan in cancer of the esophagus and gastroesophageal junction: a prospective study based on primary surgery with extensive lymphadenectomy[END_REF][START_REF] Prenzel | Prognostic relevance of skip metastases in esophageal cancer[END_REF].In view of these facts, other imaging methods such as CT and PET scans are also used for accurate staging of the disease.

CT and FDG-PET scans:

Both CT and FDG-PET scans are used in the initial staging of nodal disease, evaluation of response to neoadjuvant therapy, and detection of recurrence. Computed tomography focuses on three areas: local invasion, lymph node status, and distant metastases [START_REF] Halvorsen | Gastrointestinal cancer: diagnosis staging and the follow-up role of imaging[END_REF][START_REF] Legmann | Preoperative computed tomography for transhiatalesophagectomy[END_REF][START_REF] Rice | Clinical staging of esophageal carcinoma. CT, EUS, and PET[END_REF].

With respect to regional lymph node status, the value of CT scanning is limited, as it has a sensitivity of 50% (95% CI: 41-60%) and specificity of 83% (95% CI 0.77-0.89) [START_REF] Vliet | Staging investigations for oesophageal cancer: a meta-analysis[END_REF].

Furthermore, FDG-PET has a sensitivity of 57% (95% CI: 43-70%) and specificity of 85% (95% CI 76-95%) in detecting regional lymph node metastases [START_REF] Vliet | Staging investigations for oesophageal cancer: a meta-analysis[END_REF]. In one particular study, patients with no evidence of metastases on CT scan, FDG-PET identified distant metastatic disease in 4.8% (95% CI: 2.2-8.9%) of patients [START_REF] Meyers | The utility of positron emission tomography in staging of potentially operable carcinoma of the thoracic esophagus: Results of the Am Group Z0060 trial[END_REF]. However, these FDG-PET-
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detected metastases should be confirmed before excluding a patient from surgery, as at least 3.7% (95% CI: 1.5-7.5%) are false positives [START_REF] Meyers | The utility of positron emission tomography in staging of potentially operable carcinoma of the thoracic esophagus: Results of the Am Group Z0060 trial[END_REF]. Some 5% of patients will have metastatic disease that evades detection by CT or FDG-PET [START_REF] Lerut | Histopathologic validation of lymph node staging with FDGPET scan in cancer of the esophagus and gastroesophageal junction: a prospective study based on primary surgery with extensive lymphadenectomy[END_REF][START_REF] Meyers | The utility of positron emission tomography in staging of potentially operable carcinoma of the thoracic esophagus: Results of the Am Group Z0060 trial[END_REF].

Multimodality imaging

As there is no definitive test providing information for the staging of nodal status, clinicians often use a combination of EUS, CT and PET to minimise the risk of understaging. EUS demonstrates the highest sensitivity but also the lowest specificity for regional lymph node metastases. It is typically used to exclude the presence of regional lymph node metastases, whereas positive disease can be confirmed with FNAC, CT or PET [START_REF] Vliet | Staging investigations for oesophageal cancer: a meta-analysis[END_REF].

Micrometastases in lymph nodes

Lymph node micrometastases are small metastatic lesions, defined as clusters of five or fewer tumour cells in a lymph node, which are not detected by routine histological examination [START_REF] Marjanovic | Detection of lymph node involvement by cytokeratin immunohistochemistry is an independent prognostic factor after curative resection of esophageal cancer[END_REF][START_REF] Jiao | Clinical significance of micrometastasis in lung and esophageal cancer: a new paradigm in thoracic oncology[END_REF]. These micrometastatic deposits can be detected with immunohistochemical analysis using monoclonal antibodies to stain tumour-specific antigens or using Polymerase Chain reaction (PCR) at the molecular level [START_REF] Zingg | Prognostic influence of immunohistochemically detected lymph node micrometastasis and histological subtype in pN0 oesophageal cancer[END_REF][START_REF] Latza | Ber-EP4: New monoclonal antibody which distinguishes epithelia from mesothelia[END_REF][START_REF] Izbicki | Prognostic value of immunohistochemically identifiable tumor cells in lymph nodes of patients with completely resected esophageal cancer[END_REF][START_REF] Raja | Rapid, quantitative reverse transcriptase-polymerase chain reaction: application to intraoperative molecular detection of occult metastases in esophageal cancer[END_REF][START_REF] Godfrey | Prognostic value of quantitative reverse transcription-polymerase chain reaction in lymph nodenegative esophageal cancer patients[END_REF][START_REF] Darling | The role of lymphadenectomy in Eospohageal Cancer[END_REF][START_REF] Marjanovic | Detection of Lymph Node Involvement by Cytokeratin Immunohistochemistry is an Independent Prognostic Factor After Curative Resection of Esophageal Cancer[END_REF][START_REF] Buskens | Analysis of micrometastatic disease in histologically negative lymph nodes of patients with adenocarcinoma of the distal esophagus or gastric cardia[END_REF]. It is unclear whether these nodal micrometastases represent tumour cells with metastatic potential or just shredded cells, which will be cleared by the immune system or remain dormant in a non-proliferating phase [START_REF] Izbicki | Prognostic value of immunohistochemically identifiable tumor cells in lymph nodes of patients with completely resected esophageal cancer[END_REF][START_REF] Grotenhuis | Lymphatic micrometastases in patients with early esophageal adenocarcinoma[END_REF].

Prognostic implications of micrometastases:
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In oesophageal cancer, it has been shown that between 11% and 50% of pN0 patients have nodal micrometastases [START_REF] Xi | Molecular staging of lymph nodes from patients with esophageal adenocarcinoma[END_REF][START_REF] Luketich | Detection of micrometastases in histologically negativelymph nodes in esophageal cancer[END_REF][START_REF] Mueller | Frequency and clinical impact of lymph node micrometastasis and tumor cell microinvolvement in patients with adenocarcinoma of the esophagogastric junction[END_REF][START_REF] Kassis | Detection of occult lymph node metastases in esophageal cancer by minimally invasive staging combined with molecular diagnostic techniques[END_REF][START_REF] Glickman | The prognostic significance of lymph node micrometastasis in patients with esophageal carcinoma[END_REF][START_REF] Jiao | Immunohistochemistry analysis of micrometastasis in pretreatment lymph nodes from patients with esophageal cancer[END_REF][START_REF] Bonavina | Lymph node micrometastases in patients with adenocarcinoma of the esophagogastric junction[END_REF][START_REF] Heeren | Prognostic value of nodal micrometastases in patients with cancer of the gastro-oesophageal junction[END_REF][START_REF] Lagarde | Prognostic Factors in Adenocarcinoma of the Esophagus or Gastroesophageal Junction[END_REF]. There is a strong body of evidence suggesting that immunohistochemically detected micrometastatic deposits in oesophageal cancer are associated with reduced survival and increased risk of disease recurrence [START_REF] Vazquez-Sequeiros | Occult lymph node metastases as a predictor of tumor relapse in patients with node-negative esophageal carcinoma[END_REF][START_REF] Nakamura | Clinical implications of lymph node micrometastasis in patients with histologically node-negative (pN0) esophageal carcinoma[END_REF][START_REF] Greenstein | Prognostic significance of the number of lymph node metastases in esophageal cancer[END_REF][START_REF] Kunisaka | Impact of Lymph-Node Metastasis Site in Patients With Thoracic Esophageal Cancer[END_REF][START_REF] Tachibana | Esophageal cancer with distant lymph node metastasis: prognostic significance of metastatic lymph node ratio[END_REF][START_REF] Bogoevski | Is It Time for a New TNM Classification in Esophageal Carcinoma?[END_REF][START_REF] Thompson | Isolated tumor cells in esophageal cancer: implications for the surgeon and the pathologist[END_REF][START_REF] Thompson | Improving the Accuracy of TNM Staging in Esophageal Cancer: A Pathological Review of Resected Specimens[END_REF][START_REF] Ishida | Immunohistochemical evaluation of lymph node micrometastases from gastric carcinoma[END_REF][START_REF] Chao | Prognostic significance of immunohistochemically detected lymph node micrometastases in pT0N0 esophageal squamous cell carcinoma[END_REF][START_REF] Komukai | Significance of immunohistochemical nodal micrometastasis prognostic indicator in potentially curable oesophageal carcinoma[END_REF]. Several studies have identified micrometastatic spread to be an independent prognostic indicator in oesophageal adenocarcinoma [START_REF] Marjanovic | Detection of lymph node involvement by cytokeratin immunohistochemistry is an independent prognostic factor after curative resection of esophageal cancer[END_REF][START_REF] Izbicki | Prognostic value of immunohistochemically identifiable tumor cells in lymph nodes of patients with completely resected esophageal cancer[END_REF][START_REF] Godfrey | Prognostic value of quantitative reverse transcription-polymerase chain reaction in lymph nodenegative esophageal cancer patients[END_REF][START_REF] Marjanovic | Detection of Lymph Node Involvement by Cytokeratin Immunohistochemistry is an Independent Prognostic Factor After Curative Resection of Esophageal Cancer[END_REF][START_REF] Hosch | Malignant potential and cytogenetic characteristics of occult disseminated tumor cells in esophageal cancer[END_REF] and it has been postulated that these micrometastatic deposits may help to explain why up to 50% of histologically nodenegative oesophageal cancer patients develop recurrence, despite a curative resection of the primary tumour [START_REF] Tanabe | Immunohistochemically detected micrometastasis in lymph nodes from superficial esophageal squamous cell carcinoma[END_REF][START_REF] Lerut | Extracapsular lymph node involvement is a negative prognostic factor in T3 adenocarcinoma of the distal esophagus and gastroesophageal junction[END_REF].

On the other hand, other studies have shown prognosis in immunohistochemically positive lymph nodes to be equal to that detected by conventional histological testing [START_REF] Izbicki | Prognostic value of immunohistochemically identifiable tumor cells in lymph nodes of patients with completely resected esophageal cancer[END_REF][START_REF] Heeren | Prognostic value of nodal micrometastases in patients with cancer of the gastro-oesophageal junction[END_REF][START_REF] Ishida | Immunohistochemical evaluation of lymph node micrometastases from gastric carcinoma[END_REF][START_REF] Bonavina | Prognostic significance of lymphatic micrometastasis of esophageal adenocarcinoma[END_REF]. Others have found no prognostic significance [START_REF] Glickman | The prognostic significance of lymph node micrometastasis in patients with esophageal carcinoma[END_REF][START_REF] Vazquez-Sequeiros | Occult lymph node metastases as a predictor of tumor relapse in patients with node-negative esophageal carcinoma[END_REF][START_REF] Nakamura | Clinical implications of lymph node micrometastasis in patients with histologically node-negative (pN0) esophageal carcinoma[END_REF]. The conflicting evidence arises because of variability in the numbers of retrieved lymph nodes, differences in the mean follow-up times and pooling of data for squamous cell carcinoma and adenocarcinoma despite the two malignancies having different biological and epidemiological profiles.

Predicting nodal micrometastatic involvement

Nodal micrometastases have been shown to correlate with lymphatic infiltration [START_REF] Wayman | The pattern of recurrence of adenocarcinoma of the oesophago-gastric junction[END_REF],

tumour size [START_REF] Eloubeidi | Prognostic factors for the survival of patients with esophageal carcinoma in the US: The importance of tumor length and lymph node status[END_REF],vascular invasion [START_REF] Tanabe | Immunohistochemically detected micrometastasis in lymph nodes from superficial esophageal squamous cell carcinoma[END_REF] and risk of lymph node recurrence [START_REF] Nakamura | Clinical implications of lymph node micrometastasis in patients with histologically node-negative (pN0) esophageal carcinoma[END_REF]. However, there is no evidence as yet that correlates these occult deposits to the location or timing of nodal recurrence. As hypothesised in Paget's seed-and-soil hypothesis, the growth of
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disseminated tumour cells into overt metastases is determined by the presence of growth factors in the environment of the cell and the ability of the cell to respond to them. Since there is likely to be significant interpersonal and internodal variation in these factors, it may prove much more difficult to predict the timing and location of recurrences. At present, there are no accepted guidelines for upstaging nodal status even if micrometastases are detected by immunohistochemical analysis.

Extracapsular lymph node involvement

Extracapsular lymph node involvement is the term used to describe extension of cancer cells though the nodal capsule into the perinodal fatty tissue [START_REF] Lagarde | Prognostic Factors in Adenocarcinoma of the Esophagus or Gastroesophageal Junction[END_REF]. This is present in 57% (95% CI: 53-61%) of node positive patients with oesophageal carcinoma [START_REF] Lerut | Extracapsular lymph node involvement is a negative prognostic factor in T3 adenocarcinoma of the distal esophagus and gastroesophageal junction[END_REF][START_REF] Tachikawa | An evaluation of malignancy and prognostic factors based on mode of lymph node metastasis in esophageal carcinoma[END_REF][START_REF] Nakano | How the lymph node metastases toward cervicoupper mediastinal region affect the outcome of patients with carcinoma of the thoracic esophagus[END_REF][START_REF] Lerut | Postoperative complications after transthoracic esophagectomy for cancer of the esophagus and gastroesophageal junction are correlated with early cancer recurrence: role of systematic grading of complications using the modified Clavien classification[END_REF][START_REF] Paraf | Surgical pathology of adenocarcinoma arising in Barrett's esophagus. Analysis of 67 cases[END_REF].

Prognostic implications of extracapsular disease

Extracapsular lymph node involvement is associated with increased disease recurrence in patients with local infiltration in the neck/mediastinum. The incidence of recurrence is 21% with intracapsular disease compared to 60% with extracapsular disease [START_REF] Lagarde | Extracapsular lymph node involvement in node-positive patients with adenocarcinoma of the distal esophagus or gastroesophageal junction[END_REF][START_REF] Wind | A systematic review on the significance of extra-capsular lymph node involvement in gastrointestinal malignancies[END_REF].

Additionally, the median survival in patients with intracapsular disease is 41 months (reported range 19-64 months) but only 15 months (reported range 12-18 months) with extracapsular lymph node involvement [START_REF] Lagarde | Extracapsular lymph node involvement in node-positive patients with adenocarcinoma of the distal esophagus or gastroesophageal junction[END_REF]. The presence of extracapsular nodal invasion is an independent prognostic factor [START_REF] Lerut | Extracapsular lymph node involvement is a negative prognostic factor in T3 adenocarcinoma of the distal esophagus and gastroesophageal junction[END_REF][START_REF] Lerut | Postoperative complications after transthoracic esophagectomy for cancer of the esophagus and gastroesophageal junction are correlated with early cancer recurrence: role of systematic grading of complications using the modified Clavien classification[END_REF][START_REF] Paraf | Surgical pathology of adenocarcinoma arising in Barrett's esophagus. Analysis of 67 cases[END_REF][START_REF] Metzger | Extracapsular Lymph Node Involvement Differs Between Squamous Cell and Adenocarcinoma of the Esophagus[END_REF][START_REF] Doddoli | Transthoracic esophagectomy for adenocarcinoma of the oesophagus: Standard versus extended two field mediastinal lymphadenectomy?[END_REF][START_REF] Metzger | Neoadjuvantchemoradiotherapy for esophageal cancer: impact on extracapsular lymph node involvement[END_REF] and can be used to stratify patients according to the number of lymph nodes in which it is present. For example, in patients with extracapsular lymph node infiltration in only one lymph node, the median survival is
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21 months (95% CI: 13-28 months) but if present in two or more lymph nodes, the median survival drops to 12 months (95% CI: 8-15 months) [START_REF] Lagarde | Extracapsular lymph node involvement in node-positive patients with adenocarcinoma of the distal esophagus or gastroesophageal junction[END_REF].

Extracapsular lymph node involvement has been associated with a number of clinicopathological features [START_REF] Lerut | Extracapsular lymph node involvement is a negative prognostic factor in T3 adenocarcinoma of the distal esophagus and gastroesophageal junction[END_REF][START_REF] Tachikawa | An evaluation of malignancy and prognostic factors based on mode of lymph node metastasis in esophageal carcinoma[END_REF][START_REF] Nakano | How the lymph node metastases toward cervicoupper mediastinal region affect the outcome of patients with carcinoma of the thoracic esophagus[END_REF] including T stage [START_REF] Lagarde | Extracapsular lymph node involvement in node-positive patients with adenocarcinoma of the distal esophagus or gastroesophageal junction[END_REF], N stage [START_REF] Rice | Refining esophageal cancer staging[END_REF][START_REF] Avaro | Extracapsular lymph node involvement is a negative prognostic factor after neoadjuvantchemoradiotherapy in locally advanced esophageal cancer[END_REF], and number of positive lymph nodes [START_REF] Rice | Refining esophageal cancer staging[END_REF]. The increased risk of recurrence and reduced survival in patients with extracapsular disease may be a reflection of the invasiveness and aggressiveness of the primary tumour [START_REF] Wind | A systematic review on the significance of extra-capsular lymph node involvement in gastrointestinal malignancies[END_REF][START_REF] Stitzenberg | Extracapsular extension of the sentinel lymph node metastasis: a predictor of nonsentinel node tumor burden[END_REF]. Studies have indeed demonstrated that a significant correlation exists between the number of positive lymph nodes and the number of nodes with extracapsular infiltration [START_REF] Rice | Refining esophageal cancer staging[END_REF][START_REF] Wind | A systematic review on the significance of extra-capsular lymph node involvement in gastrointestinal malignancies[END_REF]. However, it is unknown whether this occurs early or late in cancer progression. The "metastases to metastases theory" indicates that extracapsular metastatic deposits give rise to newer deposits, thus increasing the speed of dissemination and reducing survival [START_REF] Lagarde | Extracapsular lymph node involvement in node-positive patients with adenocarcinoma of the distal esophagus or gastroesophageal junction[END_REF].

Number of positive lymph nodes

The changes from the sixth to the seventh edition of the UICC staging system for regional node staging in oesophageal cancer are shown in figures two and three [START_REF] Rice | 7th Edition of the AJCC Cancer Staging Manual: Esophagus and Esophagogastric Junction[END_REF]. These modifications reflect findings which show improved prognostic stratification with consideration of the number ofdiseased lymph nodes [START_REF] Korst | Proposed revision of the staging classification for esophageal cancer[END_REF][START_REF] Liu | Prognostic value of lymph node metastases and lymph node ratio in esophageal squamous cell carcinoma[END_REF][START_REF] Wilson | Prognostic significance of lymph node metastases and ratio in esophageal cancer[END_REF][START_REF] Collard | Exclusive radical surgery for esophageal adenocarcinoma[END_REF]. Several studies have shown the number of positive lymph nodes to be an independent prognostic indicator [START_REF] Korst | Proposed revision of the staging classification for esophageal cancer[END_REF][START_REF] Rice | Refining esophageal cancer staging[END_REF][START_REF] Nigro | Node status in transmuralesophageal adenocarcinoma and outcome after en bloc esophagectomy[END_REF][START_REF] Hu | How Does the Number of Resected Lymph Nodes Influence TNM Staging and Prognosis for Esophageal Carcinoma?[END_REF][START_REF] Mariette | The Number of Metastatic Lymph Nodes and the Ratio Between Metastatic and Examined Lymph Nodes Are Independent Prognostic Factors in Esophageal Cancer Regardless of NeoadjuvantChemoradiation or Lymphadenectomy Extent[END_REF][START_REF] Peyre | The Number of Lymph Nodes Removed Predicts Survival in Esophageal Cancer: An International Study on the Impact of Extent of Surgical Resection[END_REF]. .001], respectively [START_REF] O'riordan | Impact of Solitary Involved Lymph Node on Outcome in Localized Cancer of the Esophagus and Esophagogastric Junction[END_REF]. Furthermore, one particular study showed the 5-year survival rates for patients with no nodal involvement, one metastatic lymph node and two or more lymph nodes to be 57%, 33% and 10%, respectively [START_REF] Hu | How Does the Number of Resected Lymph Nodes Influence TNM Staging and Prognosis for Esophageal Carcinoma?[END_REF]. Thirty five percent of patients with solitary lymph node involvement may be cured after adequate lymphadenectomy [START_REF] Swanson | Transthoracic esophagectomy with radical mediastinal and abdominal lymph node dissection and cervical esophagogastrostomy for esophageal carcinoma[END_REF]. In addition to this, patients with a solitary metastatic lymph node who receive pre-operative chemoradiation have been shown to have similar 5-year survival and recurrence free survival to patients without nodal involvement [START_REF] O'riordan | Impact of Solitary Involved Lymph Node on Outcome in Localized Cancer of the Esophagus and Esophagogastric Junction[END_REF].

Prognostic implications: Number of positive lymph nodes

There are two schools of thought in the classification of nodal involvement based on the number of involved lymph nodes. The first approach is based on studies that showed Finally, it has been shown through the use of recursive partitioning analysis that the presence of more than 4 involved lymph nodes is the single most important discriminator of survival, irrespective of T stage [START_REF] Rizk | The prognostic importance of the number of involved lymph nodes in esophageal cancer: implications for revisions of the American Joint Committee on Cancer staging system[END_REF].

Lymph Node Ratio

The Lymph Node Ratio is the number of involved lymph nodes divided by the total number of resected lymph nodes. Patients with a lymph node ratio of less than 0.2 have a significantly better prognosis [START_REF] Lagarde | Prognostic Factors in Adenocarcinoma of the Esophagus or Gastroesophageal Junction[END_REF][START_REF] Wijnhoven | An evaluation of prognostic factors and tumor staging of resected carcinoma of the esophagus[END_REF][START_REF] Siewert | Adenocarcinoma of the esophagogastric junction: Results of surgical therapy based on anatomical/topographic classification in 1,002 consecutive patients[END_REF][START_REF] Holscher | Prognostic factors of resected adenocarcinoma of the esophagus[END_REF] with a reported ratio range from 0.1 [START_REF] Nigro | Node status in transmuralesophageal adenocarcinoma and outcome after en bloc esophagectomy[END_REF][START_REF] Walsh | A comparison of multimodal therapy and surgery for esophageal adenocarcinoma[END_REF] to 0.3 [START_REF] Holscher | Prognostic factors of resected adenocarcinoma of the esophagus[END_REF]. When comparing a lymph node ratio of less than 0.2 with greater than 0.2, it has been shown that the 5-year survival falls from 54% to 22% and the risk of recurrence rises from 44% to 69% [START_REF] Mariette | The Number of Metastatic Lymph Nodes and the Ratio Between Metastatic and Examined Lymph Nodes Are Independent Prognostic Factors in Esophageal Cancer Regardless of NeoadjuvantChemoradiation or Lymphadenectomy Extent[END_REF]. This discrepancy in the value of the cut-off ratio is likely due to the fact that a more extensive lymphadenectomy leads to a greater number of uninvolved nodes being resected and thus the cut-off ratio [START_REF] Wijnhoven | An evaluation of prognostic factors and tumor staging of resected carcinoma of the esophagus[END_REF]. Consequently it

M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT
was suggested, that lymph node number is a better prognostic measure for patients who have adequate lymph node (LN) resection (≥15 LN), whereas lymph node ratio is more accurate in inadequate lymph node resections (<15 LN) [START_REF] Mariette | The Number of Metastatic Lymph Nodes and the Ratio Between Metastatic and Examined Lymph Nodes Are Independent Prognostic Factors in Esophageal Cancer Regardless of NeoadjuvantChemoradiation or Lymphadenectomy Extent[END_REF]. However, multivariate Cox regression modelling has identified lymph node ratio as the strongest independent prognostic factor for overall survival in patients with nodal disease [START_REF] Bogoevski | Is It Time for a New TNM Classification in Esophageal Carcinoma?[END_REF], and thus advocated for it to be included in the UICC classification.

Location of Positive Lymph Nodes

The lymphatic drainage of the oesophagus consists of freely anastamosing networks in the submucosa, muscularis propria and occasionally the lamina propria. The upper third of the oesophagus drains into the paratracheal and internal jugular nodes, the middle third into the mediastinal node and the lower third into nodes situated around the aorta and celiac axis. This intricate lymphatic setup allows bidirectional tumour spread to the abdomen and mediastinum [START_REF] Nigro | Prevalence and location of nodal metastases in distal esophageal adenocarcinoma confined to the wall: implications for therapy[END_REF]100] and development of "skip metastases". Lymph node metastases occur rapidly and extensively involving both the regional and systemic lymph nodes via the thoracic duct [START_REF] Lagarde | Prognostic Factors in Adenocarcinoma of the Esophagus or Gastroesophageal Junction[END_REF][START_REF] Doddoli | Transthoracic esophagectomy for adenocarcinoma of the oesophagus: Standard versus extended two field mediastinal lymphadenectomy?[END_REF]. Studies have shown that up to 35% of T1b tumours and 78-85% of T3 tumours have lymph node metastases [START_REF] Hagen | Curative resection for esophageal adenocarcinoma: Analysis of 100 en bloc esophagectomies[END_REF][START_REF] Lerut | Three-field lymphadenectomy for carcinoma of the esophagus and gastroesophageal junction in 174 Ro resections: impact on staging, diseasefree survival, and outcome. A plea for adaptation of TNM classification in upper-half esophageal carcinoma[END_REF].

Due to the intricate lymphatic system of the oesophagus and "skip metastases" it is very difficult to predict distant lymphatic dissemination [20]. In over 95% of patients with oesophageal adenocarcinoma, the first involved lymph nodes are the regional lymph nodes occur in up to 40% of patients, with T2 and T3 tumours having a prevalence of 31% and 40% positive distant lymph nodes, respectively [START_REF] Hagen | Curative resection for esophageal adenocarcinoma: Analysis of 100 en bloc esophagectomies[END_REF][START_REF] Darling | The role of lymphadenectomy in Eospohageal Cancer[END_REF][START_REF] Tachibana | Esophageal cancer with distant lymph node metastasis: prognostic significance of metastatic lymph node ratio[END_REF]. Distant lymph node metastases to upper mediastinum lymph nodes occur almost exclusively in patients with extensive regional lymph node involvement [START_REF] Siewert | Adenocarcinoma of the esophagogastric junction: Results of surgical therapy based on anatomical/topographic classification in 1,002 consecutive patients[END_REF]100].

Prognostic implications of distant lymph node metastatases

The prognostic implications of these distal lymph node metastases has been questioned as some studies have shown their presence to have no prognostic effect at all [START_REF] Steup | Tumors of the esophagogastric junction. Long term survival in relation to the pattern of lymph node metastasis and a critical analysis of the accuracy or inaccuracy of pTNM classification[END_REF][START_REF] Nigro | Node status in transmuralesophageal adenocarcinoma and outcome after en bloc esophagectomy[END_REF] or to not be significantly different compared to other sites of lymph node involvement [START_REF] Branagan | Early impact of centralization of oesophageal cancer surgery services[END_REF][START_REF] Kunisaka | Impact of Lymph-Node Metastasis Site in Patients With Thoracic Esophageal Cancer[END_REF][START_REF] Collard | Exclusive radical surgery for esophageal adenocarcinoma[END_REF][START_REF] Nigro | Node status in transmuralesophageal adenocarcinoma and outcome after en bloc esophagectomy[END_REF]. Moreover, no significant difference was found in terms of survival between M1a and M1b and these patients have improved survival compared to those with non-lymph node metastases [START_REF] Korst | Proposed revision of the staging classification for esophageal cancer[END_REF]20,[START_REF] Tachibana | Esophageal cancer with distant lymph node metastasis: prognostic significance of metastatic lymph node ratio[END_REF][START_REF] Eloubeidi | Prognostic factors for the survival of patients with esophageal carcinoma in the US: The importance of tumor length and lymph node status[END_REF][START_REF] Wijnhoven | An evaluation of prognostic factors and tumor staging of resected carcinoma of the esophagus[END_REF]. Thus, the latest UICC staging system unifies M1a and M1b groups which were previously site dependent into a single M1 group, which collectively represents distant metastases.

Conclusion:

A combination of EUS, CT and PET should be used in pre-operative staging to avoid under-staging oesophageal cancer and plan optimal treatment. The seventh edition of the staging system has stratified the nodal status according to the number of lymph nodes involved and redefined its groupings for location of metastatic lymph node involvement.

Further prognostic stratification based on micrometastatic deposits, capsular lymph node infiltration and lymph node ratio needs to be considered.
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  located in the lower posterior mediastinum around the anatomical site of the primary tumour, along the lesser gastric curvature and left gastric artery [100]. However, distant lymphatic dissemination may occur to the thoracic, abdominal or cervical nodes depending M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT on the site of the tumour. Studies have demonstrated that distant lymph node metastases

M A N U S C R I P T A C C E P T E D ACCEPTED MANUSCRIPT