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Para-aortic lymph node metastasis detected intraoperatively by systematic frozen section examination in pancreatic head adenocarcinoma: is resection improving the prognosis?
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INTRODUCTION

The worldwide incidence of newly diagnosed pancreatic cancer was estimated at 458,918 cases in 2018 [START_REF] Bray | Global Cancer Statistics 2018: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries[END_REF] . In the same year, 432,242 patients died of this cancer, reflecting the poor prognosis of this disease [START_REF] Bray | Global Cancer Statistics 2018: GLOBOCAN Estimates of Incidence and Mortality Worldwide for 36 Cancers in 185 Countries[END_REF] . Projections of the World Health Organization predict a 78% increase in the incidence of pancreatic cancer between 2018 and 2040 [START_REF] Ferlay | Global Cancer Observatory: Cancer Tomorrow[END_REF] . Curative surgery is achieved in about 20% of cases, and significantly improves overall survival compared to nonsurgical treatment [START_REF] Coffman | Correlates of Refusal of Surgery in the Treatment of Non-Metastatic Pancreatic Adenocarcinoma[END_REF] . Administration of adjuvant chemotherapy also increases the prognosis [START_REF] Oettle | Adjuvant Chemotherapy with Gemcitabine vs Observation in Patients Undergoing Curative-Intent Resection of Pancreatic Cancer: A Randomized Controlled Trial[END_REF][START_REF] Conroy | FOLFIRINOX or Gemcitabine as Adjuvant Therapy for Pancreatic Cancer[END_REF] .

While lymph node (LN) invasion is one of the most important prognostic factors in patients with pancreatic ductal adenocarcinoma (PDAC) [START_REF] Tarantino | Staging of Pancreatic Cancer Based on the Number of Positive Lymph Nodes[END_REF][START_REF] Honselmann | Timing But Not Patterns of Recurrence Is Different Between Node-Negative and Node-Positive Resected Pancreatic Cancer[END_REF] , none of the available randomized controlled trial have found any oncological benefit of extended lymphadenectomies compared to standard lymphadenectomy [START_REF] Farnell | A Prospective Randomized Trial Comparing Standard Pancreatoduodenectomy with Pancreatoduodenectomy with Extended Lymphadenectomy in Resectable Pancreatic Head Adenocarcinoma[END_REF][START_REF] Pedrazzoli | Standard versus Extended Lymphadenectomy Associated with Pancreatoduodenectomy in the Surgical Treatment of Adenocarcinoma of the Head of the Pancreas: A Multicenter, Prospective, Randomized Study. Lymphadenectomy Study Group[END_REF][START_REF] Nimura | Standard versus Extended Lymphadenectomy in Radical Pancreatoduodenectomy for Ductal Adenocarcinoma of the Head of the Pancreas: Long-Term Results of a Japanese Multicenter Randomized Controlled Trial[END_REF][START_REF] Riall | Pancreaticoduodenectomy with or without Distal Gastrectomy and Extended Retroperitoneal Lymphadenectomy for Periampullary Adenocarcinoma--Part 3: Update on 5-Year Survival[END_REF] . The para-aortic lymph nodes (PALN) (station 16) are not harvested by the standardized lymphadenectomy for PDAC [START_REF] Takaori | International Association of Pancreatology (IAP)/European Pancreatic Club (EPC) Consensus Review of Guidelines for the Treatment of Pancreatic Cancer[END_REF] . The metastatic invasion of this LN station has been identified in 9 to 29% of resected patients [START_REF] Asaoka | CA19-9 Level Determines Therapeutic Modality in Pancreatic Cancer Patients with Para-Aortic Lymph Node Metastasis[END_REF][START_REF] Sakai | Para-Aortic Lymph Node Metastasis in Carcinoma of the Head of the Pancreas[END_REF][START_REF] Choi | Clinical Necessity of the Immunohistochemical Reassessment of Para-Aortic Lymph Nodes in Resected Pancreatic Ductal Adenocarcinoma[END_REF][START_REF] Paiella | The Prognostic Impact of Para-Aortic Lymph Node Metastasis in Pancreatic Cancer: A Systematic Review and Meta-Analysis[END_REF] . Two meta-analyses reporting on the survival of resected PDAC with PALN invasion (PALN+) concluded that there is significantly worse survival in PALN+ patients compared to PALN-patients [START_REF] Paiella | The Prognostic Impact of Para-Aortic Lymph Node Metastasis in Pancreatic Cancer: A Systematic Review and Meta-Analysis[END_REF][START_REF] Van Rijssen | Prognostic Value of Lymph Node Metastases Detected during Surgical Exploration for Pancreatic or Periampullary Cancer: A Systematic Review and Meta-Analysis[END_REF] .

Similarly, our previous publication reported on the poor survival of PALN+ patients after pancreaticoduodenectomy (PD) for PDAC, with an overall survival of 9.7 months [START_REF] Schwarz | Para-Aortic Lymph Node Sampling in Pancreatic Head Adenocarcinoma[END_REF] . We have therefore modified our surgical practice. Thus, since July 2012, PALN invasion has been intraoperatively detected by systematic frozen section examination and led us to contraindicate PD for a PDAC. Nevertheless, this attitude remains under debate, and the International Study Group on Pancreatic Surgery (ISGPS) in 2016 did not define a better strategy, only stating that "When Ln station 16 is found to be positive during operation, most members of the consensus conference would continue with resection to achieve optimal treatment. Deciding to abandon resection or to continue the procedure should also depend on other variables, such as comorbidity and age of the patient, local ingrowth of tumor into the main vessels, or a markedly increased level of CA 19-9 preoperatively, which is considered a relevant prognostic parameter. These combined factors might lead to a change in strategy concerning resection or a palliative bypass procedure." [START_REF] Tol | Definition of a Standard Lymphadenectomy in Surgery for Pancreatic Ductal Adenocarcinoma: A Consensus Statement by the International Study Group on Pancreatic Surgery (ISGPS)[END_REF] Currently, none of the reported studies have compared the survival of PALN+ patients who underwent PD for PDAC with non-resected PALN+ patients. Thus, the potential benefit of PD in this situation remains speculative. This study aimed to evaluate the benefit of PD in patients with PALN metastasis intraoperatively detected by systematic frozen section examination in PDAC.

METHODS

Study design

Only histologically proven PDAC cases were included. Between January 2006 and February 2018, PALN sampling was systematically performed in patients with PDAC, planned for PD.

From January 2006 to June 2012, the diagnosis of the metastatic invasion of PALN, intraoperatively diagnosed by a systematic frozen examination, was not communicated to the operating theatre, in the framework of a prospective study [START_REF] Schwarz | Para-Aortic Lymph Node Sampling in Pancreatic Head Adenocarcinoma[END_REF] , and the patients underwent PD (PALN+/PD group). Considering the poor survival of patients with PALN metastasis after PD observed and reported by our center [START_REF] Schwarz | Para-Aortic Lymph Node Sampling in Pancreatic Head Adenocarcinoma[END_REF] , we decided in July 2012 to not perform PD anymore in PALN+ patients detected by a similar approach. Thus, PALN+ patients detected from July 2012 to February 2018 did not undergo resection (PALN+/No-PD group).

Additionally, for survival comparisons, patients who underwent PD for histologically proven PDAC after negative intraoperative frozen section examination of PALN between July 2012 and February 2018 were included (PALN-/PD group). In the same period, patients whose resection of a PDAC was not achieved due to the intraoperative detection of locally advanced (LA) (unresectable venous involvement or arterial involvement) or metastatic disease (liver metastasis or peritoneal carcinomatosis) were also analyzed, and constituted the LA/No-PD group and Metastatic/No-PD groups, respectively.

Surgery

Routine preoperative assessments included a clinical examination and CT scan (abdomen and chest). Endoscopic ultrasound with fine needle aspiration was frequently added, and abdominal MRI became routine in 2014. Preoperative biliary drainage was restricted to patients with acute cholangitis, renal failure or a serum bilirubin level above 250 μmol/L.

Neoadjuvant chemotherapy or radiotherapy did not preclude inclusion. Neoadjuvant or adjuvant treatments and surgical indications were decided by a multidisciplinary team gathering oncologists, radiologists, pathologists and surgeons and based on the French guidelines [START_REF] Neuzillet | Pancreatic Cancer: French Clinical Practice Guidelines for Diagnosis, Treatment and Follow-up (SNFGE, FFCD, GERCOR, UNICANCER, SFCD, SFED, SFRO, ACHBT, AFC)[END_REF] . In our center, neoadjuvant therapy was preferred to up-front surgery in case of venous involvement whatever the extension, since 2011 [START_REF] Delpero | Pancreatic Adenocarcinoma with Venous Involvement: Is up-Front Synchronous Portal-Superior Mesenteric Vein Resection Still Justified? A Survey of the Association Française de Chirurgie[END_REF] .

A careful examination of the abdominal cavity was performed to rule out arterial involvement, unresectable venous involvement, distant metastasis and peritoneal carcinomatosis. When no local nor distant invasion contraindicating the resection was found, a Kocher maneuver was performed, PALN (station 16b1, according to the Japanese classification [START_REF]Japan Pancreas Society Classification of Pancreatic Carcinoma (1st English edn) Kanehara[END_REF] ) were sampled by harvesting a 5-cm portion of the lymphocellular inter aortocaval tissue located below the left renal vein, which was sent to the pathologist for an intraoperative examination (Figure 1).

If a curative resection was decided (PALN-or PALN+ before June 2012), PD without pylorus preservation was performed in accordance with the international surgical oncological guidelines [START_REF] Takaori | International Association of Pancreatology (IAP)/European Pancreatic Club (EPC) Consensus Review of Guidelines for the Treatment of Pancreatic Cancer[END_REF] . When necessary, venous resections were used to achieve a macroscopically en bloc complete resection. Standard lymphadenectomy was systematically performed and included peripancreatic nodes (groups 13 and 17), nodes along the hepatic artery (group 8), hepatoduodenal ligament nodes (group 12), suprapyloric and infrapyloric nodes (groups 5 and 6), and lymphoneural tissue surrounding the right hemicircumference of the first 7 cm of the superior mesenteric artery (groups 14b and 14c).

If a curative resection was contraindicated (locally advanced, metastatic or PALN+ after July 2012) a cholecystectomy, a biliary bypass, a duodenal bypass, an implantable venous port insertion or a celiac plexus neurolysis could be performed at the surgeon's discretion.

Pathology

All harvested PALN were examined intraoperatively by frozen section analysis. Briefly, nodes were bisected along the longest axis after clearing away surrounding fat. The two halves were then frozen in a Shandon Cryomatrix (Thermo Electron Corporation, Cergy Pontoise, France); a section of each half was then stained with hematoxylin and eosin and examined for the presence of metastasis. The remaining tissue was fixed in formalin overnight. After paraffin embedding, a 4-μm thick section of each half was stained with hematoxylin and eosin solution.

Noteworthy, patients with a negative intraoperative examination of PALN but with metastatic involvement of PALN at the final examination performed after paraffin embedding were classified as PALN-/PD patients. The lymph node ratio (LNR) was calculated by dividing the number of metastatic LN by the total number of examined LN. After PD, the specimen was marked by the surgeon to delineate the vascular and retroperitoneal margins. Microscopic examination of cancer specimens and reports were performed according to the standardized protocol of the College of American Pathologists based on AJCC/UICC TNM 7 th Edition [START_REF] Washinghton | Protocol for the Examination of Specimens From Patients With Carcinoma of the Pancreas. Based on AJCC/UICTNM 7th ed College of American Pathologist[END_REF] .

R1 resection was defined as a margin <1 mm.

Follow-up

Intra-operative events, postoperative complications graded by the Dindo-Clavien classification [START_REF] Dindo | Classification of Surgical Complications[END_REF] , length of stay and post-operative treatments (chemotherapy and radiotherapy) were retrospectively collected. Postoperative pancreatic fistulas (POPF) were classified according to the Revised 2016 ISGPS classification [START_REF] Bassi | The 2016 Update of the International Study Group (ISGPS) Definition and Grading of Postoperative Pancreatic Fistula: 11 Years After[END_REF] . Postoperative follow-up included a physical examination, a thoraco-abdomino-pelvic CT-scan and the tumor markers (carcinoembryonic antigen and carbohydrate antigen 19-9). Follow-up data were completed via telephone interviews with patients, general practitioners and/or oncologists or during a consultation. This database was approved and registered (ref: n°2213117) by the French National Data Protection Agency.

Statistics

Quantitative data were expressed as the median and interquartile range (IQR), and values were compared using the Mann-Whitney U test. Qualitative data were reported as frequencies and percentages and compared using the χ² test or the Fisher exact test, as appropriate.

Survival curves from the date of surgery were constructed according to the Kaplan-Meier method and expressed as the median and 95% confidence interval. Differences between survival curves were compared with the log-rank test. To account for multiple comparisons, the p-values of the analysis were corrected using the Holm-Bonferroni procedure [START_REF] Holm | A Simple Sequentially Rejective Multiple Test Procedure[END_REF] . All tests were two sided. A p-value of <0.05 was considered as statistically significant. These statistical analyses were performed using SPSS (version 23, IBM Corp, Armonk, NY).

RESULTS

Population

From January 2006 until June 2012, among 120 PD for PDAC performed in our department whatever the results of PALN sampling, 13 (11%) were performed despite the presence of PALN involvement diagnosed at the intraoperative frozen section examination (PALN+/PD group). Between July 2012 and February 2018, 182 patients with PDAC were surgically explored for a planned PD. Twenty-two of them (12%) did not have PD due to intraoperative detection of locally advanced (n=14) (LA/No-PD group) or metastatic disease (n=8) (Metastatic/No-PD group). Of the 160 patients without locally advanced or metastatic disease, 141 patients (88%) had no PALN involvement at frozen examination and underwent PD (PALN-/PD group) and 19 patients (12%) had metastatic PALN found on intraoperative examination and did not undergo PD (PALN+/no-PD group). In this PALN-/PD group, 4 patients (3%) had a metastatic involvement of PALN found at final examination after paraffin embedding. The diagnosis of PALN metastasis intraoperatively detected by frozen section (PALN+/PD and PALN+/No-PD groups) was always confirmed by the final examination after paraffin embedding. Sensitivity, specificity, positive and negative predictive value of PALN frozen examination were respectively 89%, 100%, 100% and 97%.

Baseline characteristics were comparable between the two groups PALN+/PD (n=13) and PALN+/No PD (n=19) as shown in Table 1. In particular, these two groups were comparable for the administration of a neoadjuvant treatment (p=0.361). Tumor characteristics including tumor size, cT and cN did not differ between the two groups.

Surgical outcome

In PALN+/PD patients, the median duration of the surgery was 360 minutes (IQR: 360-480).

Four patients had a venous resection associated with PD. On the operative specimen, the tumors were classified T2 in 3 patients, T3 in 9 patients and T4 in 1 patient. Considering a 1 mm safe margin, 3 patients (23%) were R1 while others were classified R0. All PALN+/PD patients (13/13) were also N+ on the standard lymphadenectomy. The median LNR in this group was 0.44 (IQR: 0.20-0.52).

For PALN+/No-PD patients, the surgical procedures were cholecystectomy in 18 patients (95%), digestive bypass in 15 patients (79%), biliary bypass in 14 patients (74%), implantable venous port insertion in 12 patients (63%) and celiac plexus neurolysis in 4 patients (21%).

The duration of surgery, intraoperative blood loss and post-operative complication rate were significantly increased in the PALN+/PD group versus PALN+/No-PD group (Table 2).

One patient died in the PALN+/No-PD group of a massive postoperative stroke and one patient died in the PALN+/PD group because of a pancreatic fistula complicated by massive intra-abdominal bleeding. The median length of stay was significantly longer by 5 days for PALN+/PD patients (p=0.001). Details of surgical outcomes are presented in Table 2.

Postoperative treatments

Twelve patients (92%) among 13 PALN+/PD patients and 18 among 19 PALN+/No-PD patients (95%) received post-operative oncological treatment (p=1.000). The median delay between surgery and treatment initiation did not differ between PALN+/PD and PALN+/no-PD patients (respectively 38 days (IQR: 34-59) and 35 days (IQR: 25-55), p=0.426). In firstline chemotherapy, gemcitabine was significantly more frequently used in the PALN+/PD group (p=0.002) while FOLFIRINOX was significantly more frequently used in the PALN+/No-PD group (p=0.002).

Table 3 details the post-operative adjuvant and palliative oncological treatments received in the PALN+/PD and PALN+/No-PD groups, respectively.

Survival

All patients in PALN+/PD and PALN+/No-PD groups died during the study with a known date of death.

The median survival was 11.5 months (95%CI: 5.9-17.1) for PALN+/PD patients and 13.4 months (95%CI: 7.6-19.3) for PALN+/No-PD patients, without a significant difference (p=0.471) (Figure 2). No patient was alive 4 years after surgery in both groups.

The median survival of PALN-/PD patients was 41.2 months (95%CI: 22.5-59.8) with a median follow-up of 40.4 months (95%CI: 32.6-48.2). This survival significantly exceeded that of both the PALN+/PD and PALN+/No-PD groups (p=0.001) (Figure 3-A).

Ninety-nine patients (70%) among 141 PALN-/PD patients had LN involvement at the pathological examination of the operative specimen. The median survival of these PALN-/PD (N+) patients was 36.1 months (95%CI: 21.1-51.0), which was statistically superior to the survival of both the PALN+/PD and PALN+/No-PD groups (p=0.001) (Figure 3-B).

The median LNR of N+ patients among PALN-/PD (N+) patients was 0.18 (IQR: 0.10-0.33) and 44% (44/99) of them had an LNR≥0.2. The median survival of PALN-/PD (LNR≥0.2) patients (26.6 months (95%CI: 20.4-32.7)) was still higher than the survival of both PALN+/PD (p=0.001) and PALN+/No-PD groups (p=0.001).

The median survival of LA/No-PD group and of Metastatic/No-PD group did not differ from the survival of PALN+/PD and PALN+/No-PD groups (respectively p=0.309 and p=0.667) as presented in figure 4-A and4-B 

DISCUSSION

PD for PDAC with PALN+ did not provide in this study any survival benefit compared to the absence of resection. In addition, PD was responsible for post-operative morbidity and prolonged hospitalization. The survival of PALN+ patients with or without PD was significantly inferior to the survival of PALN-/PD patients, even compared to extended LN invasion of the nodes harvested by standard lymphadenectomy, characterized by an LNR ≥0.2 [START_REF] Groot | Defining and Predicting Early Recurrence in 957 Patients With Resected Pancreatic Ductal Adenocarcinoma[END_REF] . The poor survival of PALN+ patients was between that of LA/No-PD patients and Metastatic/No-PD patients.

Many studies have reported the poor survival of PALN+ patients after PD [START_REF] Sakai | Para-Aortic Lymph Node Metastasis in Carcinoma of the Head of the Pancreas[END_REF][START_REF] Schwarz | Para-Aortic Lymph Node Sampling in Pancreatic Head Adenocarcinoma[END_REF][START_REF] Yoshida | Outcome of Paraaortic Node-Positive Pancreatic Head and Bile Duct Adenocarcinoma[END_REF][START_REF] Yamada | Pancreatic Cancer with Paraaortic Lymph Node Metastasis: A Contraindication for Radical Surgery?[END_REF][START_REF] Sho | Postoperative Prognosis of Pancreatic Cancer with Para-Aortic Lymph Node Metastasis: A Multicenter Study on 822 Patients[END_REF][START_REF] Shimada | The Role of Paraaortic Lymph Node Involvement on Early Recurrence and Survival after Macroscopic Curative Resection with Extended Lymphadenectomy for Pancreatic Carcinoma[END_REF][START_REF] Paiella | Pancreatectomy with Para-Aortic Lymph Node Dissection for Pancreatic Head Adenocarcinoma: Pattern of Nodal Metastasis Spread and Analysis of Prognostic Factors[END_REF][START_REF] Murakami | Prognostic Impact of Para-Aortic Lymph Node Metastasis in Pancreatic Ductal Adenocarcinoma[END_REF][START_REF] Doi | Prognostic Implication of Para-Aortic Lymph Node Metastasis in Resectable Pancreatic Cancer[END_REF][START_REF] Hempel | Para-Aortic Lymph Node Metastases in Pancreatic Cancer Should Not Be Considered a Watershed for Curative Resection[END_REF] . While it has been established by several randomized prospective trials that the extension of curative LN dissection to PALN does not improve survival [START_REF] Farnell | A Prospective Randomized Trial Comparing Standard Pancreatoduodenectomy with Pancreatoduodenectomy with Extended Lymphadenectomy in Resectable Pancreatic Head Adenocarcinoma[END_REF][START_REF] Pedrazzoli | Standard versus Extended Lymphadenectomy Associated with Pancreatoduodenectomy in the Surgical Treatment of Adenocarcinoma of the Head of the Pancreas: A Multicenter, Prospective, Randomized Study. Lymphadenectomy Study Group[END_REF][START_REF] Nimura | Standard versus Extended Lymphadenectomy in Radical Pancreatoduodenectomy for Ductal Adenocarcinoma of the Head of the Pancreas: Long-Term Results of a Japanese Multicenter Randomized Controlled Trial[END_REF][START_REF] Riall | Pancreaticoduodenectomy with or without Distal Gastrectomy and Extended Retroperitoneal Lymphadenectomy for Periampullary Adenocarcinoma--Part 3: Update on 5-Year Survival[END_REF] , the potential benefit of PD in PALN+ patients remains debated. The predictable poor survival of PALN+ patients undergoing PD is contraindicating for PD in several teams [START_REF] Doi | Prognostic Implication of Para-Aortic Lymph Node Metastasis in Resectable Pancreatic Cancer[END_REF] , while others do not consider PALN+ as an independent factor that should contraindicate PD [START_REF] Sho | Postoperative Prognosis of Pancreatic Cancer with Para-Aortic Lymph Node Metastasis: A Multicenter Study on 822 Patients[END_REF] . No definite clear consensual guidelines have been proposed by the ISGPS for PALN+ patients [START_REF] Tol | Definition of a Standard Lymphadenectomy in Surgery for Pancreatic Ductal Adenocarcinoma: A Consensus Statement by the International Study Group on Pancreatic Surgery (ISGPS)[END_REF] .

One study has reported similar survival for PALN+/PD and PALN-/PD (N+) patients, thus justifying the role of the PD in PALN+ patients [START_REF] Hempel | Para-Aortic Lymph Node Metastases in Pancreatic Cancer Should Not Be Considered a Watershed for Curative Resection[END_REF] . However, two meta-analyses [START_REF] Paiella | The Prognostic Impact of Para-Aortic Lymph Node Metastasis in Pancreatic Cancer: A Systematic Review and Meta-Analysis[END_REF][START_REF] Van Rijssen | Prognostic Value of Lymph Node Metastases Detected during Surgical Exploration for Pancreatic or Periampullary Cancer: A Systematic Review and Meta-Analysis[END_REF] have demonstrated worse survival in PALN+/PD patients compared to PALN-/PD (N+) patients, in accordance with our results. Furthermore, the significantly higher survival in PALN-/PD patients with LNR≥0.2 compared to PALN+ patients highlights the severity of the disease in these latter patients.

Marchese et al. [START_REF] Marchese | Outcomes of Pancreatic Adenocarcinoma That Was Not Resected Because of Isolated Para-Aortic Lymph Node Involvement[END_REF] reported for the first time the survival of non-resected PALN+ patients treated by chemotherapy with an impressive median survival of 21 months in favor of the lack of oncological benefit of PD in this setting. However, the control group of PALN+/PD was lacking for comparison. Up to date, no study has compared the survival of PALN+ patients treated by PD to the survival of PALN+ patients treated without resection PD. Although retrospective, our original comparison brings interesting new insight into this question.

With similar survival between PALN+/No-PD patients (13.4 months) and PALN+/PD patients (11.5 months) in our study, PD does not appear to confer any oncological benefit.

As expected, PALN+/PD patients experienced increased intra-operative bleeding, surgical duration, post-operative complications and length of stay compared to PALN+/No-PD patients. The achievement of PD without any survival benefit exposes patients to a deterioration in their quality of life [START_REF] Allen | Long-Term Quality of Life and Gastrointestinal Functional Outcomes After Pancreaticoduodenectomy[END_REF] as well as to the specific delayed complications of this surgery, such as exocrine and endocrine insufficiency [START_REF] Kusakabe | Long-Term Endocrine and Exocrine Insufficiency After Pancreatectomy[END_REF] .

PALN sampling is a simple procedure that does not significantly slow the PD since the dissection is continued while waiting for the results of the frozen section. Sampling can even be performed safely by laparoscopy [START_REF] Schwarz | Laparoscopic Para-Aortic Lymph Node Sampling' First Approach for Pancreatic Adenocarcinoma as an Oncological Practice[END_REF] . Regarding the performance of the frozen section examination, it is noteworthy that the false positive rate was nil in our study, and thus no patient was wrongly contraindicated for PD. The false negative rate was also low (3%). Furthermore, we did not observe any postoperative complications attributable to the performance of PALN sampling, although a possible increase of lymphatic leak by surgical drains was not specifically assessed. In a study dedicated to the performance of preoperative imaging in the detection of PALN metastasis, Doussot et al. reported a sensitivity of 21% for CT scan, 21% for MRI and 8% for echoendoscopy [START_REF] Doussot | Pancreatic Ductal Adenocarcinoma and Paraaortic Lymph Nodes Metastases: The Accuracy of Intraoperative Frozen Section[END_REF] . The positive predictive value of these imaging modalities was respectively 24%, 50% and 33%, underlining the high risk of false positives. In comparison, the positive predictive value of the frozen section examination was 100% in this study of Dussot et al. [START_REF] Doussot | Pancreatic Ductal Adenocarcinoma and Paraaortic Lymph Nodes Metastases: The Accuracy of Intraoperative Frozen Section[END_REF] , as well as in our study. These data reinforce the importance of PALN sampling and point out the danger of contraindicating patients only on the interpretation of preoperative imaging. This work has some limitations. First, the numbers in the PALN+/PD and PALN+/No-PD groups were small. Nevertheless, the monocentric design of this study has favored the homogeneity of the surgical practice and provided optimal follow-up. There were no patients censored in these two groups, improving the validity of the survival analysis despite the small numbers of included patients. The second inherent limitation of this retrospective work is that PALN+/PD patients and PALN+/No-PD patients were operated on during two consecutive periods. Although this ensures that there is no selection bias since, depending only on the time period, the PALN patients always received the same treatment, this has caused differences in the oncological treatments administered. For neoadjuvant treatments, although statistically insignificant, there was a trend towards a higher proportion of patients receiving these treatments in the most recent group (PALN+/No-PD) than in the previous group (PALN+/PD). This trend is related to the promotion of neoadjuvant treatment for borderline tumors [START_REF] Delpero | Pancreatic Adenocarcinoma with Venous Involvement: Is up-Front Synchronous Portal-Superior Mesenteric Vein Resection Still Justified? A Survey of the Association Française de Chirurgie[END_REF] . Noteworthy, despite more frequent neoadjuvant treatments in the second period, the rate of patients with PALN+ was not reduced (12% in the first period versus 11% in the second period). In our series, pre-operative abdominal MRI has become systematic since 2014, which has possibly improved the selection of patients. However, the suspicion of PALN metastasis on MRI as on other imaging modalities has never led us to contraindicate a patient for curative surgery.

Post-operative treatment differed significantly between the two groups, as only 8% of PALN+/PD patients received FOLFIRINOX in the first post-operative treatment compared to 67% of PALN+/No-PD patients. This difference is mainly related to the progressive evolution of practices following randomized trials that have shown the superiority of FOLFIRINOX over gemcitabine in patients with a pancreatic adenocarcinoma [START_REF] Conroy | FOLFIRINOX or Gemcitabine as Adjuvant Therapy for Pancreatic Cancer[END_REF][START_REF] Conroy | FOLFIRINOX versus Gemcitabine for Metastatic Pancreatic Cancer[END_REF] . There was no significant survival improvement in PALN+/No-PD patients who received this treatment more frequently compared to PALN+/PD patients. Although more effective than gemcitabine, FOLFIRINOX exposes to more adverse events and so requires a good condition of the patient [START_REF] Conroy | FOLFIRINOX versus Gemcitabine for Metastatic Pancreatic Cancer[END_REF] . Possibly, the association of PD with adjuvant FOLFIRINOX may restore the oncological benefit of surgical resection in patients with good general condition allowing a local and distant control of the disease. In PALN+ patient, this strategy could be more efficient than FOLFIRINOX alone. Whether adjuvant FOLFIRINOX would enough improve survival in PALN+ patients who underwent PD to reconsider the role of PD in this setting remains to be elucidated since postoperative morbidity of PD could also prevent the complete delivery of postoperative chemotherapy, thus impairing long term prognosis.

. In conclusion, this study has compared for the first time the survival of patients with pancreatic head adenocarcinoma and PALN+ diagnosed intraoperatively treated by PD or without PD. The achievement of PD for PDAC with PALN metastasis diagnosed by reliable surgical sampling did not provide any survival benefit compared to no resection. PD does not seem to confer any advantage when PALN are metastatic. The frequent postoperative morbidity may delay or even preclude in this setting the delivery of more useful and potent modern chemotherapies. 
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