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There are two most widely used transthoracic esophagectomy methods: the McKeown Minimally Invasive esophagectomy (McKeown MIE) and the Sweet Esophagectomy. We evaluated and compared the therapeutic effects of these two methods to determine the appropriate method for the treatment of middle and lower third esophageal cancer patients who received neoadjuvant chemotherapy combined with immunotherapy (NACI). We retrospectively analyzed 43 sweet esophagectomy cases received NACI and 167 cases with McKeown MIE in the fourth hospital of Hebei Medical University from December 2019 to May 2022. This retrospective observational study showed that Sweet esophagectomy and McKeown MIE after NACI therapy for resectable ESCC patients appeared to be safe with low operative mortality and morbidity rate in the current population. In addition, sweet esophagectomy was associated with a lower incidence of severe complications and shorter hospital stay for patients over 70 years of age compared with McKeown MIE. There were no differences were found in length of stay, mortality and complication incidence rate between the two groups. The Sweet approach has advantage in hospital stay for the treatment of the elderly NACI patients with middle or lower third esophageal squamous cell carcinoma. In conclusion, Sweet esophagectomy and McKeown MIE are both safe, effective, and worthwhile approaches for ESCC patients in immunotherapy age.
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Introduction

Esophageal cancer ranks the eighth most commonly diagnosed cancer and the sixth most common cause of cancer-related mortality worldwide (approximately 604,000 new cases and 544,000 deaths in 2020) (1); and the incidence of esophageal cancer ranked the sixth and the mortality ranked the fourth in China, based on the latest data from China’s national cancer center (2). There are two common pathological types of esophageal cancer: esophageal adenocarcinoma and esophageal squamous cell carcinoma (ESCC), and the histological type of about 90% esophageal cancer patients is ESCC (3). Many ESCC patients who received surgery alone have the poor treatment effect and prognosis. Neoadjuvant therapies have come into use to improve long-term survival rate (4–6). However, the 5-year overall survival rate was only 47%, and 3-year disease free survival was about 49% (6), even neoadjuvant therapies were applied. Therefore, it is important to establish novel and effective treatment strategies for ESCC to further improve survival.

The PD-(L)1 immune checkpoint inhibitors have showed encouraging treatment effect of patients with ESCC. Immunotherapy has been proved that, in the treat of unresectable advanced esophageal cancer, it has a good curative effect. Recent studies suggested that neoadjuvant immunotherapy could improve the prognosis of ESCC patients, and immunotherapy drugs have been proved to be effective and safe for tumors (7, 8). Such as “Camrelizumab, Durvalumab, Pembrolizumab, Tislelizumab, Toripalimab and Sintilimab” etc. (9–12), many kinds of immunotherapy drugs had been tested in clinical trials to evaluate the safety and efficacy in ESCC neoadjuvant therapy.

Up to now, the Sweet procedure is still widely used in China; and the McKeown MIE is being applied more and more often (13, 14). The Sweet esophagectomy and the McKeown MIE are two common surgical approaches for treating middle or lower ESCC patients. In most cases, a transthoracic esophagectomy with gastric tube reconstruction is performed cervical anastomosis (McKeown) (14, 15). We evaluated and compared the efficacy and feasibility of the Sweet esophagectomy and McKeown minimally invasive esophagectomy (MIE) following NACI to determine the better method for treating middle and lower third esophageal squamous cell carcinomas in immunotherapy age.



Materials and methods


Patients and methods

Our retrospective study was conducted at the Fourth Hospital of Hebei Medical University. Fourth Hospital of Hebei Medical University is an ultra-high-volume tertiary thoracic surgery center in north China, with about 1200 esophageal procedures performed in 2021. This research was approved by the Ethics Committee of Fourth Hospital of Hebei Medical University, China, and followed the principles of the Helsinki Declaration. All data were retrospectively collected on patients who underwent esophagectomy in the Fourth Hospital of Hebei Medical University between December 2019 and May 2022. Patients with histologic diagnosis of ESCC underwent neoadjuvant chemotherapy combined with immunotherapy (NACI) were included, and all included patients must be with available clinicopathological characteristics and personal information. We excluded the patients with preoperative superior mediastinum lymph node metastasis, higher lesion location (above the level of the carina), and benign tumors. Patients recruited in blind clinical trials, unavailable clinicopathological characteristics were also excluded from the selected samples. All patients received neoadjuvant chemotherapy, and the recommended regimens included paclitaxel (135–175 mg/m2 i.v, d1, q3w) plus cisplatin (75 mg/m2 i.v, d1, q3w) or nedaplatin (100 mg/m2 i.v, d1, q3w) or oxaliplatin (85 mg/m2 i.v, d1, q3w), etc. Five PD-(L)1 blockades that contained pembrolizumab (200 mg/kg, i.v, q3w), tislelizumab (200 mg, i.v, q3w), camrelizumab (200 mg, i.v, q3w), sintilimab (200 mg, i.v, q3w).

Simultaneously, a comprehensive pre-operative evaluation consisting of clinical presentation, physical examination, pulmonary function tests, electrocardiography, cardiac echocardiography, contrast-enhanced computed tomography (CT) scans of the chest and abdomen, and barium meal assessment, was applied to each patient to provide reliable information on the anatomy and anomalies for operative (16). All enrolled patients were without enlarged lymph nodes in the upper mediastinum (>5mm in diameter).

The pathological TNM stage was staged according to the 8th edition American Joint Committee on Cancer/Union for International Cancer Control staging system (17). We used CAP/NCCN(Ryan) system to classify regressive changes after neoadjuvant treatment based on histopathological results to reveal prognostic information (18, 19). Pathologic complete response (pCR), NCCN 0, was defined as no evidence of residual tumor cells of the complete resected tumor specimen of neoadjuvant therapy and resection. However, pCR patients might have regional lymph node metastasis (20). Operative time was obtained from the operating room nurse record, which was defined as the time from skin incision to closure. Surgical complications were evaluated and recorded according to the criteria defined by the Society of Thoracic Surgeons and the European Society of Thoracic Surgeons general thoracic surgery databases (21). R0 resection was defined as a microscopically margin-negative resection without microscopic tumor on the primary tumor bed. Disease-free survival (DFS) was defined as the time from the date of surgery to recurrence or death by any cause. All patients routinely came back to the hospital for a check every 3 months during the first 2 years after surgery, and then every 6 months after 2 years.



Surgical technique

In the Sweet esophagectomy, the ESCC patients were placed in the right lateral decubitus position. A left posterolateral thoracotomy is performed through the fifth or sixth intercostal incision. The dissection of esophagus was performed through sharp and blunt procedure and was at least 5 cm above lesions. Careful intraoperative dissection was taken to avoid injury to the thoracic duct, the left vagus nerve, and the recurrent laryngeal nerve. The diaphragm was entered though a 5-to 6-cm radial incision, when the esophagus was completely freed. The left gastric artery and vein were ligated at their origins. The right gastroepiploic artery and arcades were carefully preserved. Meanwhile, a complete upper abdominal and distal mediastinal lymph node dissection was performed with an bloc resection of the distal esophagus and proximal stomach. Standard preparation of the stomach tube was performed in the left chest through diaphragmatic incision with a mechanical esophagogastric anastomosis above or below the aortic arch. In our study, no patient in the Sweet group underwent surgery through the combined thoracoabdominal approach, which increased postoperative pain for a costal cartilage incision (13).

In the McKeown MIE, the patient was placed in the left lateral decubitus position at first. Three ports were made: a 1 cm optical port was placed in the 7th intercostal space at mid-axillary line; the utility port, a 2 cm incision expanded with a protection sleeve, was placed in the 5th intercostal space at the anterior axillary line; the other port was 1.5 cm incisions placed in scapular line at the 8th intercostal space. The right recurrent laryngeal nerve lymph nodes were dissected and the mediastinal pleura were exposed at the level of the inferior pulmonary vein to dissect the esophagus. The azygos venous arcade was ligated to expose the esophagus. Meanwhile, an aggressive mediastinal regional lymphadenectomy was carried out. If necessary, the thoracic duct was also mobilized and ligated. After completing the thoracoscopic procedure, the patient was rotated to a dorsal decubitus, with the neck extended and turned toward the right. Pneumoperitoneum was established with 12−15 mmHg with CO2, following which, five abdominal trocars were inserted, a forcep is placed through the 5 mm trocar below the xiphoid process to grasp the gastrohepatic ligament for liver retraction. The mobilization of neck esophagus, left neck lymphadenectomy and construction of gastric conduit (diameter 3−5 cm) has been previously described (22, 23). With the control and skill of the technique, a lot of surgical refinements were added to the knowledge on technology. Ultimately, the gastric conduit was pulled up to the left neck through the posterior mediastinum (24).

All patients undergoing the Sweet Esophagectomy or the McKeown MIE had a nasogastric tube and a nasojejunal tube placed for postoperative feeding.



Statistical analysis

Statistical analysis was performed after the completion of data collection and verification. Data were expressed as median and range unless otherwise indicated. Comparisons between different groups were evaluated using the Mann–Whitney U test, the Chi-square test or Fisher’s exact test. DFS was analyzed with the Kaplan–Meier method. All statistical testing is two-tailed and performed at the 5% significance level. Statistical calculations were conducted with SPSS software (IBM SPSS Statistics for Windows, version 26.0., IBM Corp., Armonk, NY, USA) and GraphPad Prism 9 (GraphPad, San Diego, CA, USA) (25).




Results


Baseline demographic and clinical characteristics

A total of 139 patients were enrolled in this study—43 patients (30.93%) in the Sweet group and 96 patients (69.07%) in the McKeown MIE group (Figure 1). The preoperative clinical data of patients assigned to the two groups are listed (Table 1). There were 102 males and 27 females in our study. Stage III ESCC, including IIIA and IIIB, accounted for 65% of these patients (57/139). Detailed postoperative pathologic reports were listed below (Table 2), and there was no significant difference found between two groups.




Figure 1 | Flow diagram of the study population selection.




Table 1 | Baseline demographics and clinical characteristics.




Table 2 | Histological Parameters.





Morbidity and mortality

Although operating time was significantly longer in the McKeown MIE group than in the Sweet group (mean [SD], 215 [36] minutes vs 174 [35] minutes, respectively; P <0.001); However, the hospital stay did not differ significantly between the two groups (median, 10 days in the Sweet group vs 11.5 days in the McKeown MIE group; P = 0.358). The overall incidence of patients having at least 1 postoperative complication was 35% in our trial. In the McKeown MIE group, only one patient (1.2%) underwent reoperation: all for control of chylothorax. And, no patient had reoperation in the Sweet group. There were no deaths reported (Table 3). For elderly patients (≥70), the hospital stay was longer in the McKeown MIE group (median, 10 days in the Sweet group vs 14 days in the McKeown MIE group; P = 0.014). The Sweet group also showed fewer serious complications in patients over 70 years old (Table 4).


Table 3 | Postoperative Outcomes.




Table 4 | Postoperative Outcomes in patients over 70 years old.





Lymphadenectomy

The McKeown MIE showed superiority in the dissection of lymph nodes in the upper mediastinum compared with the Sweet (median, 3 in the Sweet group vs 7 in the McKeown MIE group; P = 0.001). However, the number of lymph nodes retrieved in the middle/lower esophagus and perigastric regions was similar between the two groups (Table 5). 44 patients (44/139, 31.6%) achieved pCR in primary lesions, however, some had residual cancer cells in resected lymph nodes. One case of radiological and pathological responses were presented in Figure 2. We also estimated the metastasis rates of the lymph nodes in the 139 patients who underwent surgical resection (Table 6). For patients who achieved pCR (CAP/NCCN(Ryan)0), the metastasis rate of the upper mediastinum lymph nodes was only 7.6%, while it was 23.8% for the no evident tumor regression patients (CAP/NCCN(Ryan)3). Most notably, for patients who achieved pCR (CAP/NCCN(Ryan)0), the metastasis rates of upper mediastinum, middle mediastinum and perigastric were all between 5% and 10%; and no lymph nodes metastasis was found in lower mediastinum and celiac areas.


Table 5 | Number of Lymph Nodes Resected.






Figure 2 | Case of radiological and pathological responses after neoadjuvant immunotherapy plus chemotherapy. This shows the radiological and pathological images of a 61-year-old male with a stage III(cTNM)ESCC before neoadjuvant treatment. The CT image shows insignificant shrinkage for the primary tumour. This patient achieved pathological regression of 95% for esophageal lesion with no residual lymph node metastasis according to postoperative specimen.




Table 6 | Lymph Nodes Metastasis Rates of different regions After NACI.





Follow-up

All selected patients were followed for 0.3 to 30 months (median, 11.6 months) until the cutoff day. he 1-year DFS rate of the Sweet group and the McKeown MIE group were 94.3% (95% CI, 85.3%–100%) and 95.2% (95% CI, 88.8%–100%), respectively (Figure 3). Not any median DFS was reached. In the Sweet group, one patient developed recurrence on the 6.3 months for the live metastasis, and the other patient was for lymph node metastasis on 11.0 months. Meanwhile, there were six patients in the McKeown MIE group developed recurrence;four for lymph node metastasis, one for live metastasis and one for pulmonary metastasis. The time of recurrence was 6, 8, 10.3, 10.6, 11.5 and 13 months, respectively. Although they achieved R0 resection, their pathological stages at baseline were IVA or III, and none achieve pCR. There was no significant difference between groups with regard to postoperative locoregional and distant recurrence, and no deaths reported.




Figure 3 | Kaplan–Meier estimates of DFS. DFS: Disease-free survival.






Discussion

This retrospective observational study showed that Sweet esophagectomy and McKeown MIE for resectable ESCC patients after NACI therapy, appeared to be safe. Both two operation methods showed low operative mortality and less complication than previous studies (26, 27). In addition, Sweet esophagectmy, compared with the McKeown MIE, was associated with a lower rate of severe complications and shorter hospitalization time in ESCC patients over 70 years old. There was no significant difference between the two groups in the length of stay in intensive care unit, operative mortality and postoperative complication rate.

Esophagectomy is still the most important treatment for patients with ESCC (28). However, mere surgery always is associated with high recurrence and metastasis rates (26). Neoadjuvant chemoradiotherapy (nCRT) plus surgery has become the mainstream treatment for the esophageal cancer patients in Western world to prolong life survival (27). However, neoadjuvant chemotherapy (nCT) without radiotherapy is advocated as a standard treatment for ESCC patients according to the JCOG9907 trial conducted in Japan (29). However, the adverse events and long-term survival of nCT plus esophagectomy or nCRT plus esophagectomy are still not satisfactory. The present studies and real-world data (20, 30–32), including PALACE-1, have revealed that neoadjuvant chemotherapy combined with immunotherapy (NACI) could provide encouraging pCR rate with good tolerability for resectable locally advanced ESCC (33). Patients who get MPR after neoadjuvant therapy are more likely to have better survival. Analyses of previous studies indicated surgery of after NACI therapy was safe and reliable (20, 34, 35). However, most NACI patients had vascular sheath thickening, surrounding tissues edema, increased capillary fragility and lymph nodes shrinking; and these might increase the difficulty of operation and the risk of intraoperative bleeding. Currently, no standard surgical procedure exists to the NACI patients.

To date, there are three main surgical approaches:McKeown, Ivor-Lewis and Sweet esophagectomy. In addition, the minimally invasive esophagectomy (MIE) in clinical was also widely carried out. All three methods can be chosen for patients with middle and lower ESCC. A major criticism of the Sweet esophagectomy, left thoracic esophagectomy, is that left thoracic approach always caused difficulty to performed adequate lymphadenectomy. Lymph nodes in the upper mediastinum and upper abdomen were difficult to removed in the Sweet esophagectomy, because the poor exposure in these regions (36, 37). The lymph nodes included those along bilateral recurrent nerves in the upper mediastinum and along the common hepatic and celiac arteries in the upper abdomen. All patients enrolled in the Sweet group were without enlarged lymph nodes in the upper mediastinum (>5mm in diameter) in our study. Compared with other esophageal cancer centers, which may be due to the more left-sided thoracic approaches were performed and the surgeons were familiar with the surgical method. It is undoubtedly that Minimally invasive esophagectomy has many advantages in lymph node dissection. The superiority of the right thoracic esophagectomy in radical lymph node resection is widely accepted, and our trial also showed significantly better upper mediastinum lymph node resection in the MIE Mckewon than in the Sweet esophagectomy. Meanwhile, the MIE Mckewon did not show superiority of celiac lymph node retrieval.

Although the studies of Chen et al. and Duan H et al. showed that the right thoracic approach was associated with higher DFS and OS in patients with ESCC compared with the left thoracic approach, especially in patients with lymph node involvement and/or r1-2 resection margin (10, 24). Notably, none of the patients in these studies received neoadjuvant therapy. In our study, the median follow-up time was 11.6 months, and DFS was similar in the two groups (the McKeown MIE group and the Sweet group). One reason may be the low incidence rate of low lymph node metastasis in pCR patients. Several studies advocated three-field lymph node dissection (38, 39). However, Chen et al. and Yin et al. found that there was no improvement in OS or DFS after esophagectomy with three-field lymphadenectomy over two-field lymphadenectomy, for patients with middle and lower thoracic esophageal cancer (40).

The total incidence of patients with at least one postoperative complication was 35% in our study. Although no significant differences were observed between the Sweet group and the McKeown MIE group, the total patients with postoperative complications, in two groups, were 18 vs 35(p=0.068). we found that the morbidity of Sweet group was lower than the McKeown MIE group, but there were no statistical significance. The smaller amount patients of the Sweet group was partly due to one patient got two or more complications. The main common complications of the two operative methods included anastomotic leakage, chylothorax and pulmonary infection. Anastomotic leakage is an important issue in various kinds of surgical complications, for it can be fatal and will decline the quality of the patients life (41). The rate of leakage in our series was common with recent studies using intrathoracic stapling technique. Prior evidence indicated that outcomes could be improved by avoiding very low-volume providers (42). Chylothorax was another major postoperative complication, and the only one reoperation, in this trial, was caused by it. In our center, thoracic duct ligation was routinely performed in two procedures. One study supported the preventive effect of thoracic duct ligation on chylothorax demonstrated. There were also no clinically meaningful difference between the two groups were identified, for pulmonary infection and other complications, including cardiovascular events, pleural effusion, and anastomotic stenosis,

We noted that McKeown MIE procedure was our preferred approach and more widely performed during the period of this study. Sweet esophagectomy was also one of our major surgical approaches, and our chief surgeons performed at least 50 Sweet esophagectomy one year. Hence the comparison is valid.

The study involved several limitations. First, although the surgery was performed independently by 4 senior surgeons in our center; the results need to be further confirmed in further multicenter trials with more surgeons participating. Second, our trail only evaluated short-term efficacy; long-term follow-up (OS and DFS) is necessary to evaluate the long-term clinical benefits of different surgery approaches for ESCC, after NACI therapy. Third, only two ESCC patients underwent NACI received MIE Ivor-Lewis. Sufficiently large sample is lacking to compare MIE Ivor-Lewis with McKeown MIE or Sweet procedure (43). In addition, we did not evaluate postoperative function status, so we could not evaluate the postoperative quality of life in detail (44).



Conclusions

The Sweet approach has advantage in hospital stay for the treatment of the elderly NACI patients with middle or lower third esophageal carcinomas. Both Sweet esophagectomy and McKeown MIE are safe, effective, and worthwhile approaches in modern thoracic surgery.



Data availability statement

The raw data supporting the conclusions of this article will be made available by the authors, without undue reservation.



Ethics statement

The studies involving human participants were reviewed and approved by the Ethics Committee of The Fourth Hospital of Hebei Medical. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



Author contributions

LW and NW designed the study. FY and YZ collected the data. YZ and HX analyzed and interpreted the data. KL, CL, and LL carried out the clinical treatment and management of the patients. LW and NW prepared the final draft. All authors contributed to the article and approved the submitted version.



Funding

This work was funded by the Foundation of Hebei Educational Committee (22377769D).



Conflict of interest

The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.



References

1. Sung, H, Ferlay, J, Siegel, RL, Laversanne, M, Soerjomataram, I, Jemal, A, et al. Global cancer statistics 2020: Globocan estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA: Cancer J Clin (2021) 71(3):209–49. doi: 10.3322/caac.21660

2. He, F, Wang, J, Liu, L, Qin, X, Wan, Z, Li, W, et al. Esophageal cancer: Trends in incidence and mortality in China from 2005 to 2015. Cancer Med (2021) 10(5):1839–47. doi: 10.1002/cam4.3647

3. Abnet, CC, Arnold, M, and Wei, WQ. Epidemiology of esophageal squamous cell carcinoma. Gastroenterology (2018) 154(2):360–73. doi: 10.1053/j.gastro.2017.08.023

4. Ajani, JA, D'Amico, TA, Bentrem, DJ, Chao, J, Corvera, C, Das, P, et al. Esophageal and esophagogastric junction cancers, version 2.2019, nccn clinical practice guidelines in oncology. J Natl Compr Cancer Network JNCCN (2019) 17(7):855–83. doi: 10.6004/jnccn.2019.0033

5. Yanagimoto, Y, Kurokawa, Y, Doki, Y, Yoshikawa, T, Boku, N, and Terashima, M. Surgical and perioperative treatment strategy for resectable esophagogastric junction cancer. Japanese J Clin Oncol (2022) 52(5):417–24. doi: 10.1093/jjco/hyac019

6. Yang, H, Liu, H, Chen, Y, Zhu, C, Fang, W, Yu, Z, et al. Long-term efficacy of neoadjuvant chemoradiotherapy plus surgery for the treatment of locally advanced esophageal squamous cell carcinoma: The Neocrtec5010 randomized clinical trial. JAMA Surg (2021) 156(8):721–9. doi: 10.1001/jamasurg.2021.2373

7. Li, Z, Sun, G, Sun, G, Cheng, Y, Wu, L, Wang, Q, et al. Various uses of Pd1/Pd-L1 inhibitor in oncology: Opportunities and challenges. Front Oncol (2021) 11:771335. doi: 10.3389/fonc.2021.771335

8. Wang, C, Sandhu, J, Ouyang, C, Ye, J, Lee, PP, and Fakih, M. Clinical response to immunotherapy targeting programmed cell death receptor 1/Programmed cell death ligand 1 in patients with treatment-resistant microsatellite stable colorectal cancer with and without liver metastases. JAMA network Open (2021) 4(8):e2118416. doi: 10.1001/jamanetworkopen.2021.18416

9. Zhang, W, Wang, P, and Pang, Q. Immune checkpoint inhibitors for esophageal squamous cell carcinoma: A narrative review. Ann Trans Med (2020) 8(18):1193. doi: 10.21037/atm-20-4625

10. Duan, H, Wang, T, Luo, Z, Wang, X, Liu, H, Tong, L, et al. A multicenter single-arm trial of sintilimab in combination with chemotherapy for neoadjuvant treatment of resectable esophageal cancer (Sin-ice study). Ann Trans Med (2021) 9(22):1700. doi: 10.21037/atm-21-6102

11. Qiu, HB. Safety and efficacy of tislelizumab plus chemotherapy for first-line treatment of advanced esophageal squamous cell carcinoma and Gastric/Gastroesophageal junction adenocarcinoma. Thorac Cancer (2020) 11(12):3419–21. doi: 10.1111/1759-7714.13690

12. Mamdani, H, Schneider, B, Perkins, SM, Burney, HN, Kasi, PM, Abushahin, LI, et al. A phase ii trial of adjuvant durvalumab following trimodality therapy for locally advanced esophageal and gastroesophageal junction adenocarcinoma: A big ten cancer research consortium study. Front Oncol (2021) 11:736620. doi: 10.3389/fonc.2021.736620

13. Ma, J, Zhan, C, Wang, L, Jiang, W, Zhang, Y, Shi, Y, et al. The sweet approach is still worthwhile in modern esophagectomy. Ann Thorac Surg (2014) 97(5):1728–33. doi: 10.1016/j.athoracsur.2014.01.034

14. Zheng, Y, Li, Y, Liu, X, Zhang, R, Sun, H, and Xing, W. Right compared with left thoracic approach esophagectomy for patients with middle esophageal squamous cell carcinoma. Front Oncol (2020) 10:536842. doi: 10.3389/fonc.2020.536842

15. Voeten, DM, Busweiler, LAD, van der Werf, LR, Wijnhoven, BPL, Verhoeven, RHA, van Sandick, JW, et al. Outcomes of esophagogastric cancer surgery during eight years of surgical auditing by the Dutch upper gastrointestinal cancer audit (Duca). Ann Surg (2021) 274(5):866–73. doi: 10.1097/sla.0000000000005116

16. Batirel, HF. Techniques of uniportal video-assisted thoracic surgery-esophageal and mediastinal indications. J Thorac Dis (2019) 11(Suppl 16):S2108–s14. doi: 10.21037/jtd.2019.09.55

17. Inada, M, Nishimura, Y, Ishikawa, K, Nakamatsu, K, Wada, Y, Uehara, T, et al. Comparing the 7th and 8th editions of the American joint committee on Cancer/Union for international cancer control tnm staging system for esophageal squamous cell carcinoma treated by definitive radiotherapy. Esophagus Off J Japan Esophageal Soc (2019) 16(4):371–6. doi: 10.1007/s10388-019-00675-y

18. Yuan, Y, Ma, G, Hu, X, and Huang, Q. Evaluating the eighth edition tnm staging system for esophageal cancer among patients receiving neoadjuvant therapy: A seer study. Cancer Med (2020) 9(13):4648–55. doi: 10.1002/cam4.2997

19. Wu, TT, Chirieac, LR, Abraham, SC, Krasinskas, AM, Wang, H, Rashid, A, et al. Excellent interobserver agreement on grading the extent of residual carcinoma after preoperative chemoradiation in esophageal and esophagogastric junction carcinoma: A reliable predictor for patient outcome. Am J Surg Pathol (2007) 31(1):58–64. doi: 10.1097/01.pas.0000213312.36306.cc

20. Wu, Z, Zheng, Q, Chen, H, Xiang, J, Hu, H, Li, H, et al. Efficacy and safety of neoadjuvant chemotherapy and immunotherapy in locally resectable advanced esophageal squamous cell carcinoma. J Thorac Dis (2021) 13(6):3518–28. doi: 10.21037/jtd-21-340

21. Fernandez, FG, Falcoz, PE, Kozower, BD, Salati, M, Wright, CD, and Brunelli, A. The society of thoracic surgeons and the European society of thoracic surgeons general thoracic surgery databases: Joint standardization of variable definitions and terminology. Ann Thorac Surg (2015) 99(1):368–76. doi: 10.1016/j.athoracsur.2014.05.104

22. Feng, M, Shen, Y, Wang, H, Tan, L, Zhang, Y, Khan, MA, et al. Thoracolaparoscopic esophagectomy: Is the prone position a safe alternative to the decubitus position? J Am Coll Surgeons (2012) 214(5):838–44. doi: 10.1016/j.jamcollsurg.2011.12.047

23. Chen, X, Xue, S, Xu, J, Zhong, M, Liu, X, Lin, G, et al. Transcervical minimally invasive esophagectomy: Hemodynamic study on an animal model. J Thorac Dis (2020) 12(11):6505–13. doi: 10.21037/jtd-20-1905

24. Chen, Z, Huang, Y, Hu, Z, Zhao, M, Bian, Y, Chen, Z, et al. Dissecting the single-cell transcriptome network in patients with esophageal squamous cell carcinoma receiving operative paclitaxel plus platinum chemotherapy. Oncogenesis (2021) 10(10):71. doi: 10.1038/s41389-021-00359-2

25. Dos Santos, M, Lequesne, J, Leconte, A, Corbinais, S, Parzy, A, Guilloit, JM, et al. Perioperative treatment in resectable gastric cancer with spartalizumab in combination with fluorouracil, leucovorin, oxaliplatin and docetaxel (Flot): A phase ii study (Gaspar). BMC Cancer (2022) 22(1):537. doi: 10.1186/s12885-022-09623-z

26. Eyck, BM, van Lanschot, JJB, Hulshof, M, van der Wilk, BJ, Shapiro, J, van Hagen, P, et al. Ten-year outcome of neoadjuvant chemoradiotherapy plus surgery for esophageal cancer: The randomized controlled cross trial. J Clin Oncol Off J Am Soc Clin Oncol (2021) 39(18):1995–2004. doi: 10.1200/jco.20.03614

27. Lai, FC, Chen, L, Tu, YR, Lin, M, and Li, X. Prevention of chylothorax complicating extensive esophageal resection by mass ligation of thoracic duct: A random control study. Ann Thorac Surg (2011) 91(6):1770–4. doi: 10.1016/j.athoracsur.2011.02.070

28. Yang, B, Guo, X, Le, C, Su, W, Li, X, Zhang, Y, et al. Efficacy and safety of apatinib plus neoadjuvant chemotherapy for locally advanced esophageal squamous cancer: A phase ii trial. BioMed Res Int (2022) 2022:4727407. doi: 10.1155/2022/4727407

29. Hara, H, Mizusawa, J, Hironaka, S, Kato, K, Daiko, H, Abe, T, et al. Influence of preoperative chemotherapy-induced leukopenia on survival in patients with esophageal squamous cell carcinoma: Exploratory analysis of Jcog9907. Esophagus Off J Japan Esophageal Soc (2021) 18(1):41–8. doi: 10.1007/s10388-020-00752-7

30. Li, C, Zhao, S, Zheng, Y, Han, Y, Chen, X, Cheng, Z, et al. Preoperative pembrolizumab combined with chemoradiotherapy for oesophageal squamous cell carcinoma (Palace-1). Eur J Cancer (Oxford Engl 1990) (2021) 144:232–41. doi: 10.1016/j.ejca.2020.11.039

31. Shen, D, Chen, Q, Wu, J, Li, J, Tao, K, and Jiang, Y. The safety and efficacy of neoadjuvant pd-1 inhibitor with chemotherapy for locally advanced esophageal squamous cell carcinoma. J gastrointestinal Oncol (2021) 12(1):1–10. doi: 10.21037/jgo-20-599

32. Lv, H, Tian, Y, Li, J, Huang, C, Sun, B, Gai, C, et al. Neoadjuvant sintilimab plus chemotherapy in resectable locally advanced esophageal squamous cell carcinoma. Front Oncol (2022) 12:864533. doi: 10.3389/fonc.2022.864533

33. Shapiro, J, van Lanschot, JJB, Hulshof, M, van Hagen, P, van Berge Henegouwen, MI, Wijnhoven, BPL, et al. Neoadjuvant chemoradiotherapy plus surgery versus surgery alone for oesophageal or junctional cancer (Cross): Long-term results of a randomised controlled trial. Lancet Oncol (2015) 16(9):1090–8. doi: 10.1016/s1470-2045(15)00040-6

34. Li, H, Lin, J, Zhang, H, Wu, B, Chen, Y, He, H, et al. A propensity score matching study of the short-term efficacy of azygos arch-sparing mckeown minimally invasive esophagectomy. J gastrointestinal Oncol (2021) 12(1):28–37. doi: 10.21037/jgo-21-14

35. Hong, ZN, Gao, L, Weng, K, Huang, Z, Han, W, and Kang, M. Safety and feasibility of esophagectomy following combined immunotherapy and chemotherapy for locally advanced esophageal squamous cell carcinoma: A propensity score matching analysis. Front Immunol (2022) 13:836338. doi: 10.3389/fimmu.2022.836338

36. Li, B, Xiang, J, Zhang, Y, Li, H, Zhang, J, Sun, Y, et al. Comparison of ivor-Lewis vs sweet esophagectomy for esophageal squamous cell carcinoma: A randomized clinical trial. JAMA Surg (2015) 150(4):292–8. doi: 10.1001/jamasurg.2014.2877

37. Li, B, Hu, H, Zhang, Y, Zhang, J, Miao, L, Ma, L, et al. Extended right thoracic approach compared with limited left thoracic approach for patients with middle and lower esophageal squamous cell carcinoma: Three-year survival of a prospective, randomized, open-label trial. Ann Surg (2018) 267(5):826–32. doi: 10.1097/sla.0000000000002280

38. Bona, D, Lombardo, F, Matsushima, K, Cavalli, M, Lastraioli, C, Bonitta, G, et al. Three-field versus two-field lymphadenectomy for esophageal squamous cell carcinoma: A long-term survival meta-analysis. Surgery (2022) 171(4):940–7. doi: 10.1016/j.surg.2021.08.029

39. Ma, GW, Situ, DR, Ma, QL, Long, H, Zhang, LJ, Lin, P, et al. Three-field vs two-field lymph node dissection for esophageal cancer: A meta-analysis. World J Gastroenterol (2014) 20(47):18022–30. doi: 10.3748/wjg.v20.i47.18022

40. Wang, J, Yang, Y, Shafiulla Shaik, M, Hu, J, Wang, K, Gao, C, et al. Three-field versus two-field lymphadenectomy for esophageal squamous cell carcinoma: A meta-analysis. J Surg Res (2020) 255:195–204. doi: 10.1016/j.jss.2020.05.057

41. Sun, JM, Shen, L, Shah, MA, Enzinger, P, Adenis, A, Doi, T, et al. Pembrolizumab plus chemotherapy versus chemotherapy alone for first-line treatment of advanced oesophageal cancer (Keynote-590): A randomised, placebo-controlled, phase 3 study. Lancet (London England) (2021) 398(10302):759–71. doi: 10.1016/s0140-6736(21)01234-4

42. Clement, RC, Strassle, PD, and Ostrum, RF. Does very high surgeon or hospital volume improve outcomes for hemiarthroplasty following femoral neck fractures? J arthroplasty (2020) 35(5):1268–74. doi: 10.1016/j.arth.2019.11.044

43. Wang, J, Hu, J, Zhu, D, Wang, K, Gao, C, Shan, T, et al. Mckeown or ivor Lewis minimally invasive esophagectomy: A systematic review and meta-analysis. Trans Cancer Res (2020) 9(3):1518–27. doi: 10.21037/tcr.2020.01.45

44. Yang, YS, Shang, QX, Yuan, Y, Wu, XY, Hu, WP, and Chen, LQ. Comparison of long-term quality of life in patients with esophageal cancer after ivor-Lewis, mckeown, or sweet esophagectomy. J gastrointestinal Surg Off J Soc Surg Alimentary Tract (2019) 23(2):225–31. doi: 10.1007/s11605-018-3999-z


Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Yu, Zhang, Xu, Li, Gheng, Lin, Li, Wang and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Images/fonc.2022.1009315_cover.jpg
, frontiers ‘ Frontiers in Oncology

Comparison of McKeown
Minimally Invasive
Esophagectomy vs sweet
esophagectomy for esophageal
squamous cell carcinoma:

A retrospective study





OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Comparison of McKeown Minimally Invasive Esophagectomy vs sweet esophagectomy for esophageal squamous cell carcinoma: A retrospective study

      

        		

          Introduction

        



        		

          Materials and methods

        

          		

            Patients and methods

          



          		

            Surgical technique

          



          		

            Statistical analysis

          



        



        



        		

          Results

        

          		

            Baseline demographic and clinical characteristics

          



          		

            Morbidity and mortality

          



          		

            Lymphadenectomy

          



          		

            Follow-up

          



        



        



        		

          Discussion

        



        		

          Conclusions

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          References

        



      



      



    



  



OEBPS/Images/table6.jpg
CAP/NCCN (Ryan)

27.2% (3/11)

23.1% (6/26)

23.8% (10/42)

Mediastinum

Upper 7.6% (3/39)
Middle 6.9% (3/43)
Lower ~(0/42)
Perigastric 6.8% (3/44)
Celiac -(0/11)

8.3% (1/12)

—(0/11)
38.4% (5/13)

—(0/4)

6.6% (2/30)
16.1% (5/31)
23.3% (7/30)

—(0/8)

27.6% (13/47)

18.7% (9/48)

35.3% (18/51)

—(0/13)

NACI neoadjuvant chemotherapy combined with immunotherapy.
-, unable to calculate.





OEBPS/Images/fonc-12-1009315-g003.jpg
Disease-free survival (%)

100

7S

S0

25

Survival: Two groups

Log-rank P=0.774

——  MIE Mckeown

——  Sweet

10 20
Month

30





OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fonc-12-1009315-g001.jpg
Esophagectomy from July
2019 to April 2022
(n=2512)

After Neoadjuvant
Immunotherapy and
Chemotherapy
(n=165)
Patients were lost to

follow up (n=26)

Total included patients
(n=139)

Sweet group Mckeown group
(n=43) (n=96)






OEBPS/Images/table2.jpg
Groups, No. (%)

Parameter Sweet McKeown P

(n=43) (n=96) Value
Tumor length, median 3.0 (0.5-7.5) 2.5 (0.5-8.0) 0.365
(range)

Tumor Stage

TO ' 9 37 0.126
T1 » 12 18

T2 4 9

T3 17 ‘ 29

T4a 1 3

Nodal status

No » 26 67 0.490
N1 (1-6) 14 19 V
N2 (6-9) » 2 4
N3 (29) 1 6
YPTNM stage
1 » 19 54 0.407
s ' 8 11
A 9 13
‘ 1B 5 ‘ 10






OEBPS/Images/table4.jpg
Groups, No. (%)

Outcome Sweet McKeown
(n=17) (n=25)
Hospital stay, median 10 (8-26) 14 (7-43) 0.014
(range), d
Postoperative
complications
‘ Anastomotic leakage 2 4 0.534
Anastomotic stenosis 0 5 0.062
‘ Pulmonary infection 4 13 0.065
Cardiac complication 5 10 0.356
Chylothorax 0 0 -
7 Pleural effusion 5 13 V 0.109
‘ Total 5 16 0.028






OEBPS/Images/table3.jpg
Outcome

Intraoperative data

Groups, No. (%)

Sweet
(n=43)

McKeown
(n=96)

Operative time, mean 282 (38) 351 (36) 0.001
(SD), min

Blood transfusion 7 18 0.726
ICU stay, median (range), 1(0-12) 1 (0-14) 0.418
d

Hospital stay, median 10 (7-36) 11.5 (7-51) 0.358
(range), d

Postoperative

complications

Anastomotic leakage 3 9 0.754
Anastomotic stenosis 2 7 0.721
Pulmonary infection 16 34 0.839
Cardiac complication 8 21 0.661
Chylothorax 0 1 0.691
Pleural effusion 12 30 0.692
Total 18 35 0.068
Incisal margin

RO 40 92 0.287
R1 2 4

R2 1 0

Reoperations 0 1 0.691
In-hospital mortality 0 0 -






OEBPS/Images/logo.jpg
& frontiers | Frontiers in Oncology





OEBPS/Images/fonc-12-1009315-g002.jpg
Pretreatment image

Pretreatment Tumor Biopsy Resection Specimen





OEBPS/Images/table1.jpg
Characteristics

McKeown
(n=96)

P
Value

=70 17 25 0.109
<70 26 71
Sex
Male 36 66 0.065
Female 7 30
BMI, kg/m2
Median 2275 24.70 0.563
Range 18.25-30.46 16.00-31.43
Tumor location
| Middle third 29 63 0.834
Distal third 14 33
Clinical T stage
cT1-2 14 43 0.324
cT3 19 31
I cT4 10 22
Clinical N stage
cNO 23 60 0.551
cN1 15 25
cN2 5 11
Clinical stage
1 10 30 0.634
s 16 26
1A 11 24
1B 6 16
Smoking history
Never 22 46 0.819
Former 16 35
Current 5 15
Drinking history
Never 22 48 0.382
Former 13 21
Current 8 27






OEBPS/Images/table5.jpg
Groups, Median (Range)

Region Sweet (n=43) McKeown (n=96)

Mediastinum

Upper 3(0-15) 7 (0-23) 0.001

Middle 6 (0-15) 4(0-22) 0.070
‘ Lower 3 (0-18) 3(0-17) 0.563
‘ Perigastric 10(0-29) 9 (2-27) 0.315

Celiac 0 (0-5) 0 (0-10) 0.084

Total 23 (8-55) 24.5 (8-63) 0.525






