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[Abstract] Objective To explore the safety and short-term and long-term efficacy of robot-
assisted radical esophageal cancer surgery. Methods A prospective randomized controlled trial was
conducted. Patients who were preoperatively diagnosed as stage O - IIIB esophageal squamous cell

carcinoma and suitable for minimally invasive surgery in our hospital from January 1, 2014 to June 30,
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2018 were prospectively enrolled. Those of age =75 years having received preoperative neoadjuvant
therapy, contradicted to anesthesia or operation due to severe complications, with history of thoracotomy or
laparotomy, with concurrent malignant tumors, without complete informations or refusing to participate in
this study were excluded. Participants were randomly divided into the thoracoscopy-laparoscopy group and
the robot group using a random number table in ratio of 1:1. Preoperative clinicopathological data, surgical
data and postoperative outcomes were recorded. The patients were followed up mainly by telephone. Follow-
up endpoint was recurrence of esophageal cancer and death. Kaplan-Meier method was used to estimate
survival rate. The survival difference between the two groups was analyzed using the log - rank test.
Results  According to above criteria, a total of 192 esophageal cancer patients were enrolled finally,
including 144 males and 48 females with mean age of (61.9+8.6) years. The robot group had 94 cases,
including 72 males and 22 females with mean age of (61.3+8.2) years, and the thoracoscopy-laparoscopy
group had 98 cases, including 72 males and 26 females with mean age of (62.4+9.1) years. There were no
significant differences in baseline data between the two groups (all P>0.05). Operation was abandoned
in one case in each group due to extensive pleural cavity metastasis and one case in each group was
converted to thoracotomy. The success rate of operation was 97.9% (92/94) in the robot group and 98.0%
(96/98) in the thoracoscopy-laparoscopy group (x’=0.002, P=0.996). The number of lymph nodes dissected
in the robot group was significantly higher than that in the thoracoscopy - laparoscopy group (29.2+12.5 vs.
22.8+13.3, t=3.433, P=0.001), while there were no significant differences in operative time, intraoperative
blood loss, RO resection rate, postoperative 30-day mortality, postoperative hospital stay, ICU stay, time to
withdrawal of chest drainage tube, ICU readmission, and postoperative morbidity of complications between
the two groups (all P>0.05). The median follow-up time was 21 (3 to 57) months. During the follow-up,
3 cases and 4 cases were lost, and 2 cases and 3 cases died of other diseases in the robot group and in the
thoracoscopy-laparoscopy group respectively. Recurrence occurred in 39 cases during follow-up, including
14 recurrences in the robotic group with 1- and 3-year recurrence-free survival rates of 92.4% and 87.6%
respectively and the median recurrence time of 15 (9 to 42) months. There were 25 recurrences in the
thoracoscopy - laparoscopy group with 1- and 3-year recurrence - free survival rates of 81.7% and 67.9%
respectively and the median recurrence time of 9 (3 to 42) months. There was significant difference in
recurrence-free survival between the two groups (x’=4.193, P=0.041). Conclusions The robotic surgical
system has good oncology effect and surgical safety in the radical operation of esophageal cancer, which
deserves further research and promotion.
[Key words] Esophageal neoplasms; Robotic surgical system; Thoracoscopy; ~Laparoscopy
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