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Current status, challenges, and future trends of 5G-enabled remote
robotic surgery in general surgery

PU Baohong', CUI Jiaming', ZHANG Xu’, MA Shixun®, LIU Peng', MA Yueqin', ZHU Junyi',
MIAO Changfeng’, FANG Wei’, TIAN Hongwei'?, GUO Tiankang’

(1. First Clinical Medical College, Gansu University of Chinese Medicine, Lanzhou 730000, China; 2. Department of General
Surgery; 3. Endoscopic Diagnosis and Treatment Center, Gansu Provincial Hospital, Lanzhou 730000, China)

Abstract Advances in 5G networks have enabled remote robotic surgery to transition from technical exploration to
clinical implementation, providing a new paradigm for complex general surgical procedures. Supported
by low-latency and high-reliability data transmission, telesurgical systems achieve real-time master-slave
control across long distances, significantly improving surgical precision and operational flexibility.
Applications in gastrointestinal, hepatopancreatobiliary, and thyroid surgery have progressed from single-
case demonstrations to multi-center practice, consistently demonstrating low intraoperative blood loss,

reduced complication rates, and enhanced postoperative recovery. Domestic robotic platforms have also
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shown reliable performance in early clinical evaluations. Despite these achievements, telesurgery still

faces challenges related to network stability, system redundancy, regulatory and ethical clarity, and the

absence of a mature reimbursement framework. Looking ahead, the integration of Al-assisted decision-

making, digital twins, and emerging 6G technologies will further drive telesurgery toward intelligent

automation, intercontinental collaboration, and innovative emergency-care models. Overall, remote

robotic surgery is expected to promote a new era of precision, intelligence, and equitable access in

general surgery.
Key words
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Figure 1 Schematic of remote robot surgery
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Figure 2 Treatment process of remote robotic radical gastrectomy

A: Preoperative visit—-communication with the patient and

clinical assessment; B: Preoperative marking—determination of the planned incision sites; C: Intraoperative procedure—

performance of radical gastrectomy using a remote robotic-assisted surgical system; D: Postoperative abdominal incision—

incision closed and dressed, with monitoring devices connected to ensure safe recovery
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Figure 3 Remote intelligent ambulance system
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