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Feasibility analysis on the first case of SG remote robot-assisted
sleeve gastrectomy in the world (with surgical video)
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Abstract The first case of 5G remote sleeve gastrectomy assisted by domestic Toumai® Laparoscopic Surgical Robot was
completed in Gansu Provincial Hospital on December 14, 2023. The operation went smoothly, with a loading time of 30 min,
total operative time of 120 min, robot manipulation time of 90 min, and bleeding volume of 20 mL. The average intraoperative
network delay was (55.16 + 25.33) ms, the packet loss probability was 0.01%-0.1%, and there were no intraoperative network
interruptions or other adverse network events. No postoperative complications was found. The results indicated that 5G remote
robot-assisted sleeve gastrectomy is safe and effective, which has certain clinical application value.
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Figure 1

Schematic diagram of 5G network in remote robot-assisted surgery
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Figure 2 Patient position and intraoperative conditions in remote robot-assisted surgery

TE: ABREIRGHENL B ARHEA

—IE 36 Fr BROEE, WH/NES R T ZiEmER
TRVE AR S RN BELUIHEI A5 45 A 1] 3
Ui 4 em ARAMESNOIHIE &L ATHDIR B UIBRAR,
PRI 2 His 29 1.0 em, A Y2557 0 H
i, Jolieks . B2.0 BRI HRNUZ4E 5 )
%, WismATer A Sk M. AR MIETE
IR ae = H Y% 0.9% SALINE IR bk
W, KA oS, B EIERSEALIBChARAS
WERPUWE, BB, R i 451
BERERRIIA,

3 &R

AR HAE 5G M 15 S ha, FARHEAT
e N R B SR O NI LR B S B R S T 1Ny
(55.16+25.33) ms, EALE N 0.01%~0.1%.
AR IR 3.8 ms, REFEIRRE, A
R HE B 45 R D ) . TFEARR SE R, TR
MK 120 min, ZEHLHE] 30 min, 5G AL
PENIRAVERTK A 90 min, At 20 mL,
SR W SRR IR, RJE 22 h HER, AR5 48
h SR, RE 72h HBE. TR,
RIGHEAE R
4 JTig

21 g sk, @Bk T 2 UGERF AR
HR, A ER . BEEMIETAR T, BF5EIAR,
TEREFARM KR ™ FEERT M4 B AR LML
AR RSN A TR RGE M IE# 2
1T, KFKZEFAWAME TG, D st
PLEF N TR BREHERE 5 2 4, 2001 4F, &[]

26

S EET THE—-FIRfREFAR, RIEAN HWE
A% FAR”  (Lindbergh TA ) ¥, fFS 7L T
REYATATE. BEEEARM LR, 56 mfETFARE
AL 2019 4E, PUBEA AN 56 ImRE RS
ST 1 PIEGERETIRTAR Y, TR
B R aBk T B SC aE s IR IRFAR M,

I AR T AR R AT LAF PR & e ) 2= R
F AR A Roux-en-Y H 2258 A " BB 7%
7N b L5 U PN = 7)1 77 NI 7 N o
H AT AR LEMAR B UIBRA, HARA R H,
ARJGFHERED 1, BEWE D, L2
HLAS NSl B itk 5 DD bR AR e e mr A 7,
HN AT G s ae 5 B4y, Al LA/ Y I
B EARE I RIER A, SC IR AR
B AR @I R A B T Ry e i, ik
[ 5 7 W VR ) AN A o A

G I 55 T AR S HLE A B A AR
HAMFE, RELLGEEBENESERERET RS
5, TRk bLae AN B R R 4 2T ik Y,
TEHAT 5G ILBHL AR N T AR W2 B0 T
5G S REHLAR A% BT AR AE B i B rp
Wizt FRORR PR P, sl g DR I 246 AR T H RS
TEhrE g, FASR S, 55 &M Ak n]
e SEUREIRMEIEIR , ARG RGO HE S Y,
HE TR IR W XU

A TF- AR 7 s s L as A TR
R4, HIBNTETT I E = HLEs A FAREm LR
FAih b, BAESEEM 56 mRE TR B g
HT AL A Mo FE IR, Al



EmE . AT ARGH 5G EARNEAIE B AHIK B bk K6 TT47 1

»H (R F KA )

PLFE PR bE B F AR B L etk AHFAR
AN SR, A IR L RS, 2% TR
s, Bk T 56 AL EACES ML
R B2 AR 2Pk

FREHLE NF AR AR R LM ™, HEHk
RIENHE, A 2060 E” FARILES A
DI T IR IR 56 HAEHAR SHLaF A FAREAR
AT DT BT BRI s ISR, 1 B A
5 RRAE BT E], e T S8 B i 2t L IX 4T I
BT Ry, Hm AR By oy 5 45 5 Hh =
REMSHF — U A 2 T, SEBL RT3
TR R UL P AR HArHLAs A TR R G000 &
SEAE K, (B 56 mAEHLAR N T A B AR &
3 2 B N B 2 R R R,
AT L2 R 3 4 o

FFHMRER: AXRAEETHZF R,

YEETTBAAERA: Ewem i 7 FHFR TR
T i H; TR T/ELTF, REHE; N %ﬁi;%?z‘@
PR, oM Fe A, Rl EARPTR; B i
T I F M ST AR B D= R STATEL
HARBMA ZH; FTRTHFLFRE,
S 30k
[1] Bray G A, Kim K K, Wilding J P H, et al. Obesity: a chronic

relapsing progressive disease process. A position statement of the

World Obesity Federation [J]. Obes Rev, 2017, 18(7): 715-23.
[2]  Scopinaro N. Bariatric metabolic surgery [J]. Rozhl Chir, 2014, 93(8):

M
N

R

¥

404-415.
3] W&, #F, 200, % . 56 w1 G E T i)
l‘%*ﬁ@ﬁ%%%ﬁﬁt 1o e B0 1M A AP RRIG IR 24, 2023,

30(8): 1112-1115.

[4]  Ahad A, Tahir M, Aman Sheikh M, et al. Technologies trend towards
5G network for smart health-care using IoT: a review [J]. Sensors,
2020, 20(14): 4047-4069.

(5] hEBTFR A B B AR Tl B 2y T B2 T
SRR AT LR B 2y . HLgs NHTBIAICIR 5 DIBR AR A4 T
(2020 AR ) [J]. BEEBESMEIL R . 2021, 26(1): 1-6.

[6] Walker ] P. Status of the rural surgical workforce [J]. Surgical Clinics
of North America, 2020, 100(5): 869-877.

[71  JaraR D, Guerrdn A D, Portenier D. Complications of robotic surgery [J].
Surgical clinics of North America, 2020, 100(2): 461-468.

[8] ZHENG J I, WANG Y H, ZHANG J, et al. 5G ultra-remote robot-
assisted laparoscopic surgery in China [J]. Surg Endose, 2020,
34(11): 5172-5180.

[9] Marescaux J, Leroy J, Gagner M, et al. Transatlantic robot-assisted
telesurgery [J]. Nature, 2001, 413(6854): 379-380.

[10] #EHOL , sk, ffik . L RE BRI LR N T ARBI S ik
Beidit ( FSREBREAR ), 2022, 19 (5): 103-107.

[11] Yang G Z, ] Nelson B, Murphy R R, et al. Combating COVID-19—The
role of robotics in managing public health and infectious diseases [J].

Science Robotics, 2020, 5(40): 1-2.

[J]. BRFH-%

[12] Peterli R, Wolnerhanssen B K, Peters T, et al. Effect of laparoscopic
sleeve gastrectomy vs laparoscopic Roux-en-Y gastric bypass on
weight loss in patients with morbid obesity [J]. Jama, 2018, 319(3) :
255-265.

[13] Alqahtani A, Almayouf M, Billa S. From hiliopancreatic diversion to
one anastomosis gastric bypass, technique explanation and outcome [J].
Obesity Surgery, 2022, 32(4): 1405-1408.

[14] Beitner M, Kurian M S. Laparoscopic adjustable gastric banding [J].
Abdom Imaging, 2012, 37(5): 687-689.

[15] Phillips B T, Shikora S A. The history of metabolic and bariatric
surgery: Development of standards for patient safety and efficacy[J].
Metabolism, 2018. DOI: 10.1016/j.metabol.2017.12.010.

[16] FHIH , SRR, 3k, 45 . PRI VIBRAR S Roux-en-Y ML
ARIGTT NI S 2 BOREPRAG ST 2L Meta 20HT [J]. NS0 EERER
2R, 2016, 38 (1): 7.

[17] Ayloo S, Buchs N C, Addeo P, et al. Robot-assisted sleeve gastrectomy
for super-morbidly obese patients [J]. Journal of Laparoendoscopic &
Advanced Surgical Techniques, 2011, 21(4): 295-299.

[18] Diamantis T, Alexandrou A, Nikiteas N, et al. Initial experience with
robotic sleeve gastrectomy for morbid obesity [J]. Obesity Surgery,
2010, 21(8): 1172-1179.

[19] Chen B, Kiriakopoulos A, Tsakayannis D, et al. Reinforcement
does not necessarily reduce the rate of staple line leaks after sleeve
gastrectomy. A review of the literature and clinical experiences [J].
Obesity Surgery, 2008, 19(2): 166-172.

[20] FBEFL , XU . o BE7 AR R KT X2 R Li 5 ()]
rRE DA S, 2016, 33(2): 251-253.

1] EFk, EWeRE, skBig, 45 Pl ARG 58~ 34 L Rk
REAVE DT [ N e IHRGE (U ) (] Bl NS 2
&, 2024, 5(1): 85-90.

[22] LICJ, ZHENG J L, ZHANG X, et al. Telemedicine network latency
management system in 5G telesurgery: a feasibility and effectiveness
study [J]. Surgical Endoscopy, 2024, 38(3): 1592—1599.

[23] SWHE, 70, B . B EIETFARILEEA 56 (55 + miishd)
FARMS 7T BB T A 5 2307 (3], PR SRR Sl
JRA%iE , 2023, 30(10): 1205-1209.

[24] Atiyeh B S, Gunn S W, Hayek S N. Provision of essential surgery
in remote and rural areas of developed as well as low and middle
income countries [J]. Int J Surg, 2010, 8(8): 581-585.

[25] Roa L, Jumbam D T, Makasa E, et al. Global surgery and the
sustainable development goals [J]. British Journal of Surgery, 2019,
106(2): 44-52.

[26] Shahzad N C T, Gala T. Telesurgery prospects in delivering
healthcare in remote areas [J]. Journal of the Pakistan Medical
Association, 2019, 69(1): 69-71.

[27] Ahamed M M, Faruque S. 5G network coverage planning and
analysis of the deployment challenges [J]. Sensors (Basel), 2021,
21(19): 6608-6634.

[28] Jain S, Jain P K. 5G Technology for healthcare and its health effects:
wonders, dangers, and diligence [J]. Journal of Family Medicine and
Primary Care, 2022, 11(11): 6683-6686.

[29] Mishra L, Vikash, Varma S. Seamless health monitoring using 5g nr
for internet of medical things [J]. Wireless Personal Communications,
2021, 120(3): 2259-2289.

[30] Gkagkas G, Vergados D J, Michalas A, et al. The advantage of the 5g
network for enhancing the internet of things and the evolution of the

6G network [J]. Sensors (Basel), 2024, 24(8): 2455-2472.

HAS B . 2024-08—27
P X HIL

27



