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[ Abstract ]
specimen extraction surgery (NOSES) in gastrointestinal surgery. Methods This was a descriptive

Objective To investigate the feasibility of Cai tube-assisted natural orifice

case-series study. Inclusion criteria: (1) colorectal or gastric cancer diagnosed by preoperative
pathological examination or redundant sigmoid or transverse colon detected by barium enema;
(2) indications for laparoscopic surgery; (3) body mass index <30 kg/m? (transanal surgery) and
35 kg/m’ (transvaginal surgery); (4) no vaginal stenosis or adhesions in female patients undergoing
transvaginal specimen extraction; and (5) patients with redundant colon aged 18 - 70 years and a
history of intractable constipation for more than 10 years. Exclusion criteria: (1) colorectal cancer
with intestinal perforation or obstruction, or gastric cancer with gastric perforation, gastric
hemorrhage, or pyloric obstruction; (2) simultaneous resection of lung, bone, or liver metastases ;
(3) history of major abdominal surgery or intestinal adhesions; and (4) incomplete clinical data.
From January 2014 to October 2022, 209 patients with gastrointestinal tumors and 25 with
redundant colons who met the above criteria were treated by NOSES utilizing a Cai tube (China
invention patent number: ZL201410168748.2) in the Department of Gastrointestinal Surgery,
Zhongshan Hospital, Xiamen University. The procedures included eversion and pull-out NOSES
radical resection in 14 patients with middle and low rectal cancer, NOSES radical left
hemicolectomy in 171 patients with left-sided colorectal cancer, NOSES radical right
hemicolectomy in 12 patients with right-sided colon cancer, NOSES systematic mesogastric
resection in 12 patients with gastric cancer, and NOSES subtotal colectomy in 25 patients with
redundant colons. All specimens were collected by using an in-house-made anal cannula (Cai
tube) with no auxiliary incisions. The primary outcomes included 1-year recurrence-free survival
(RFS) and postoperative complications. Results Among 234 patients, 116 were male and 118
were female. The mean age was (56.6+£10.9) years. NOSES was successfully completed in all patients
without conversion to open surgery or procedure-related death. The negative rate of circumferential
resection margin was 98.8% (169/171) with both two positive cases having left-sided colorectal
cancer. Postoperative complications occurred in 37 patients (15.8%), including 11 cases (4.7%) of
anastomotic leakage, 3 cases(1.3%) of anastomotic bleeding, 2 cases (0.9%) of intraperitoneal
bleeding, 4 cases (1.7%) of abdominal infection, and 8 cases (3.4%) of pulmonary infection.
Reoperations were required in 7 patients (3.0%), all of whom consented to creation of an
ileostomy after anastomotic leakage. The total readmission rate within 30 days after surgery
was 0.9% (2/234). After a follow-up of (18.3+3.6) months, the 1-year RFS was 94.7%. Five of
209 patients (2.4%) with gastrointestinal tumors had local recurrence, all of which was anastomotic
recurrence. Sixteen patients (7.7%) developed distant metastases, including liver metastases(n=8),
lung metastases(n=6), and bone metastases (n=2). Conclusion NOSES assisted by Cai tube is
feasible and safe in radical resection of gastrointestinal tumors and subtotal colectomy for
redundant colon.
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intestinal surgery; Natural orifice specimen extraction surgery; Cai tube
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