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Current status and future directions in the application of orthopedic surgical
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Chinese Medicine, Harbin 150040, China)

Abstract Objective: To comprehensively analyze the research status, focus of attention, and development trends in orthopedic surgical
robots over the past three decades, hoping to provide insights and recommendations for future research. Methods: Articles related to
orthopedic surgical robots were retrieved from the China National Knowledge Infrastructure (CNKI), VIP Information, Wanfang Data, China
Biology Medicine disc (CBMdisc), and Web of Science (WoS), with a search spanning from the inception of each database to April 1, 2024.
NoteExpress V3.6.0 was used for literature management, while visualization tools VOSviewer and CiteSpace were employed to analyze
authors, institutions, and keywords. Results: A total of 617 Chinese and 588 English articles were identified. The annual publication
volume in this field has shown an overall upward trend, with core research teams led by WANG Junqiang, TIAN Wei, and Batailler
Cecile. Key institutions include Beijing Jishuitan Hospital, Cleveland Clinic, and the University of London. In clinical practice, the lower
extremities and spine are the most frequently targeted areas for orthopedic robot-assisted surgeries. Keyword analysis indicates that current
research focuses primarily on the clinical efficacy of robot-assisted procedures such as joint replacement and spinal screw placement.
Conclusion: Research interest in orthopedic surgical robots continues to grow globally. While individual teams show strong internal
collaboration and activity, stable inter-team communication and collaboration mechanisms remain underdeveloped. Current research
hotspots and future directions in this field include artificial intelligence, minimally invasive techniques, complication management, and
surgical precision enhancement.
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Figure 1 Annual publication trends of orthopedic surgical
robot literature in Chinese databases and the Web of Science
(WoS)
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Table 1 Clustering table of keywords in acupuncture treatment for myofascial pain syndrome in Chinese databases
BXS  BRE(AD) ®WEME — FHSIREH BKAR%E (LIR)

#0 31 0.921 2016 SMBIFAR, ITEAED, RN, A8,

#1 19 0.82 2019 Bt SRS, FIML; RISRFANEA; HBRFR
#2 19 0.912 2017 BEL OEE, SO aItERL SR

#3 17 0.968 2017 B, BREBIEH, =05, D0BE; JLE

#4 16 0.991 2020 e, BBBH, Meta DT, X7, XT4

#5 16 0.908 2020 XV, £, M, 88, XVH

#6 16 0.876 2018 WEFAR, FANBA, WKEA, BEE, BHME

#7 16 0.992 2014 KU SR, S, 8, FE,

#8 15 0.867 2020 BB, BH, B, BTER 8XTX

#9 10 0.988 2020 NEE; BXT;, AL, BXT; XTER

#10 8 0.927 2010 FIEL; HENHBERTFR, ELTR,; THE,

#11 8 0.974 2020 g, REEH,; UAEN, BREM, sRERD

#12 7 0.982 2012 AWM, BB, BIEEAR, RE; 877
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Table 2 Clustering table of keywords in acupuncture treatment for myofascial pain syndrome in the WoS database

BES TRE(AD) REEE BB (F40) BEHRE (LIR)

cortical bone trajectory; facet joint violation; total knee arthroplasty; pedicle

#0 30 0.884 2013 : .
screw placement; robotic—assisted surgery

#1 28 0.953 2010 computer—assmed surgery; posterolateral corner; hip arthroplasty; mako;
computerized tomography

4 25 0.852 2012 artlfl_(:lal mtelll_gence; machine learning; intelligent orthopedics; surgical robot;
medical robotics

#3 25 0.93 2016 replacement; fracture fixation; femoral neck fracture; internal; patient

44 93 0826 2019 kmgmqﬂc alignment; flexion; tibial slope; knee osteoarthritis; computer
navigation

45 29 0.979 2013 rgbotlc—asmsted surgery; acetabula.r component position; total hip arthroplasty;
hip replacement; cementless total hip arthroplasty

46 99 0936 2015 unlcgmpartmental knee arthroplasty; .sof‘t tissue balance; component alignment;
total joint arthroplasty; computer navigation

#7 18 0.932 2007 total hip arthroplasty; score; orthopedic; prevention; mini—invasive surgery

#38 14 0.901 2010 in vitro; robotic surgical procedures; allografts; fractures; term follow up

49 14 0.954 2011 total knee arthlroplasty; robot §55|stance; unicompartmental knee arthroplasty;
acl reconstruction; reconstruction

#10 9 0.924 2016 adult; individualized surgical technique; unicondylar; rotatory stability; anatomy

#11 6 0.996 2007 acromioclavicular; shoulder; imageless navigation; sacroiliac joint; biomechanics

419 3 1 2010 femur fracture; robotic fracture reduction; three—dimensional visualization;

analysis of precision; robot—assisted surgery

VE: TERTFEGUED, WA Z RS, Ham RO, WA I R E 2 0GR, DTS e % U A PR I BR AR s R ELBE
RURIAEM TR TN B A G

Top 25 Keywords with the Strongest Citation Bursts Top 25 Keywords with the Strongest Citation Bursts

Keywords Year Strength Begin End 2004 - 2024 Keywords Year Strength Begin End 1997 - 2024

heid 2005 2962005 2016 S assisted surgery 2000 3.912000 2006
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HHEEEIT 2018 2422018 2020 — national joint registry 2020 3.842020 2021 —
el 2018 2222018 2020 — england 2020 2.42020 2021 —
WEE 2019 1522019 2020 S total knee replacement 2021 4012021 2022 —
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