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Application of domestic SA-1000 single-port single-arm robot-assisted laparoscopic system in total hysterectomy

SUI Xiaoxin, GAO Jinghai, DANG Jianhong, WANG Zhifeng, LIU Xiaojun’
Department of Obstetrics and Gynecology, The Second Affiliated Hospital of Naval Medical University (Second Military Medical
University), Shanghai 200003, China

[ Abstract | Objective To investigate the safety and feasibility of the domestic SA-1000 single-
port single-arm robot-assisted laparoscopic system in total hysterectomy. Methods Data from 16 patients who
underwent total hysterectomy using the SA-1000 system at the Department of Obstetrics and Gynecology, The
Second Affiliated Hospital of Naval Medical University, between Mar. 2023 and Jan. 2024 were retrospectively
collected. Surgical parameters were analyzed. Postoperative pain was assessed using the visual analogue scale
(VAS) at 24 h after surgery and before discharge. Incision cosmesis was evaluated 3-5 weeks postoperatively using
the body image questionnaire (BIQ, score range 3-24). Results All 16 procedures were successfully completed
using the SA-1000 system without conversion to open surgery, achieving a 100.0% procedural success rate. The
mean whole surgery time was (234.40£56.24) min. The median robotic arm setup time was 8.0 (4.0, 13.5) min,
and the median console operating time was 128.0 (100.0, 151.0) min. The median intraoperative blood loss was 100.0 (100.0,
200.0) mL. No perioperative complications, such as hemorrhage, infection, injury to adjacent organs (ureters, bladder,
bowel), poor wound healing, or incisional hernia, were observed. The mean wound pain score at 24 h postoperatively was
3.81+1.64, decreasing to a median of 3.0 (2.0, 4.0) before discharge. The BIQ score assessed at 3-5 weeks postoperatively
was 21.88+1.15. Conclusion The application of the domestic SA-1000 single-port single-arm robot-assisted laparoscopic
system for total hysterectomy is safe and feasible, demonstrating favorable surgical outcomes. It holds promise for broader

implementation and promotion in domestic medical centers.
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Fig1 Single-port multi-channel trocar and robotic arm of SA-1000 single-port single-arm robot-assisted laparoscopic

system and scene of operation

A: SA-1000 special single-port multi-channel trocar; B: SA-1000 robotic arm positions diagram; C: Intraoperative scene.

El2 iZF SA-1000 BFLEEEEREFARVNBAREERETFEVBRARH KBS B

Fig 2 Key steps of total hysterectomy using SA-1000 single-port single-arm robot-assisted laparoscopic system

A: Coagulation and transection of the round ligament of the uterus (arrow); B: Incision of the anterior leaf of the broad ligament of

the uterus (arrow); C: Incision of the posterior leaf of the broad ligament of the uterus; D: Incision of the vesicouterine peritoneal

reflection; E: Dissection and downward displacement of the bladder; F: Coagulation and transection of the uterine artery;

G: Coagulation and transection of the cardinal ligament; H: Coagulation and transection of the uterosacral ligament; I: Transection

of the anterior vaginal fornix with electrocautery scissors, followed by circumferential incision along the vaginal fornix to achieve

uterine detachment. (D: Grasping retractor; @): Endoscope; 3): Monopolar curved scissors; (4): Bipolar electrocautery forceps.
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Tab 1 Intraoperative and postoperative monitoring parameters of 16 patients who underwent total hysterectomy

using the SA-1000 single-port single-arm robot-assisted laparoscopic system

No. Age/year Whole surgery

Roboticarm  Console operation

Intraoperative 24 h postoperative Pre-discharge  BIQ

time/min setup time/min time/min blood loss/mL VAS score VAS score score
1 46 233 6 133 30 5 3 22
2 48 221 4 105 100 3 2 23
3 67 202 2 118 100 4 2 22
4 47 200 13 133 50 4 2 22
5 72 290 10 270 100 5 4 20
6 53 185 4 75 100 6 3 22
7 58 300 6 275 100 2 3 21
8 46 210 12 123 100 2 3 22
9 51 262 15 154 100 2 4 22
10 49 273 19 150 200 1 1 24
11 66 232 10 115 50 2 2 24
12 48 318 4 281 200 6 2 20
13 56 140 5 37 200 5 4 21
14 50 169 21 85 100 4 4 22
15 49 332 25 145 200 6 4 21
16 76 183 3 81 200 4 4 22

VAS: Visual analogue scale; BIQ: Body image questionnaire.
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