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Abstract

Background and Aims: Colorectal cancer is a common malignant tumor in clinical practice, and its
surgical treatment has become one of the research hotspots in the field of surgery in recent years. Robot-
assisted surgery, representing the most advanced surgical technology, has rapidly developed in the field
of colorectal surgery, and an increasing number of scholars have begun to focus on its application and
research in this field. Using CiteSpace software, this study conducted a visual analysis of recent literature
on robot-assisted colorectal surgery to explore the development process and evolution of diagnosis and
treatment methods of robotic surgery in colorectal surgery worldwide, analyze the research hotspots and
trends, identify current hot topics, and determine potential new research directions, so as to provide new
clues and ideas for subsequent research.

Methods: Relevant Chinese and English literature on robot-assisted colorectal surgery in the Web of
Science Core Collection (WoSCC) database and the China National Knowledge Infrastructure (CNKI)
database between January 1, 1999 and September 30, 2023 were retrieved. CiteSpace 5.8.R3 software
was used to analyze the publication countries, prolific institutions, authors, and collaboration
relationships in this field. Clustering, burst detection, timeline, and time zone analyses were performed
on keywords to draw visual knowledge maps.

Results: A total of 3 135 articles were included, with 2 760 from the WoSCC database and 375 from the
CNKI database. The analysis showed that the number of publications in this field has been increasing
year by year, especially after 2011, with a significant increase, reaching its peak in 2021. Currently,
the leading countries in publications were the United States (758 articles), Italy (253 articles), and
China (173 articles). The top three foreign institutions in terms of publications were Yonsei University in
Republic of Korea (76 articles), Korean University (53 articles), and Mayo Clinic in the United States
(41 articles). The leading Chinese institutions in terms of publications were Zhongshan Hospital
Affiliated to Fudan University (11 articles), Tongji Medical College Affiliated Union Hospital of
Huazhong University of Science and Technology (6 articles), the First Affiliated Hospital of Nanchang
University (6 articles), and the General Hospital of Shenyang Military Region (6 articles). The top three
foreign authors came from Republic of Korea, with most authors forming a wide cooperation network.
The top three Chinese authors were from Zhongshan Hospital Affiliated to Fudan University, Gansu
Provincial People's Hospital, and Jiangsu Province Hospital of Traditional Chinese Medicine, with most
authors belonging to independent research teams and only a few having collaborative relationships.
Keyword analysis results show that the foreign development trends mainly focused on colorectal cancer-
related liver resection, postoperative survival rate, surgical risk factors, and postoperative survival
quality, while domestic trends included new applications of surgery, the operation system of the da Vinci
robot, and the compilation of expert consensus and monographs; foreign hotspots and trends were
concentrated on clinical randomized controlled trials and open labels, while domestic hotspots focused
on surgical techniques, robot operation systems, and integration with other technologies.

Conclusion: Robot-assisted colorectal surgery is one of the hot topics in the research of minimally

invasive surgery. Compared with the international level, research and clinical application of robot
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surgery in China are relatively lagging, mainly manifested in late start time, few high-quality papers, low

citation frequency, and low degree of cooperation with other countries or institutions. Conducting

randomized controlled trials, reducing perioperative risks, and improving postoperative patient survival

rates and quality of life are the research hotspots and frontiers of robot-assisted colorectal surgery.
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Figure 1 Comparison of annual publications on robot-assisted colorectal surgery between the WoSCC database and the CNKI

database
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Table 1 Top 10 countries/regions by publications on robot-
assisted colorectal surgery in the WoSCC database
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Figure 3 Co-occurrence network map of institutions in robot-assisted colorectal surgery publications in the WoSCC database
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Table 3 Top 10 authors by publications on robot-assisted colorectal surgery in the WoSCC database and CNKI database
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Figure 5 Keyword co-occurrence map of robot-assisted colorectal surgery
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Figure 6 Cluster map of keywords in robot-assisted colorectal surgery
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Table 4 Labels of keyword clustering for robot-assisted colorectal surgery in the WoSCC database

REID SCHEEEC CPRRERE 4R 7 ]
0 60 0.939 2006  Robotic; Robot-Assisted Surgery; Laparoscopic Surgery; Robotic Surgical Procedures; Robotics; Endo-

scopic Surgery ; Indocyanine Green;da Vinci; Feasibility ; Surgical System

1 58 0918 2008 Colectomy; Colorectal Surgery; Rectal Cancer; Colon; Total Mesorectal Excision; Cancer; Intracorporeal
Anastomosis ; Low Anterior Resection ; Extracorporeal Anastomosis; Resection

2 55 0.903 2008 Laparoscopy; Minimally Invasive Surgery ; Complication ; Surgery ; Radiation Therapy ; Quality of Life ; Ex-
perience ; Colorectal Endometriosis ; Validation ; C-Reactive Protein

3 46 0.957 2007  Outem;Radiotherapy ; Mrc Clasice Trial ; Carcinoma; Retropubic Prostatectomy ; Robotic Cystectomy ; Mul-
tidimensional Analysis; Volume ; Robotic Prostatectomy ; Colorectal Carcinoma

4 38 0.999 2007 Robotic Surgery; Colon Cancer; Complete Mesocolic Excision; Right Colectomy; Robotics; Colorectal ;
Laparoscopic Assisted Resection ; Pathological Outem; Pelvic Surgery ; Single-Incision

5 34 0.976 2007 Rectal Prolapse; Rectocele; Rectopexy; Children; Fecal Incontinence; Rectal Cancer; Pelvic Organ Pro-
lapse ; Faecal Incontinence ; Obstructed Defecation ; Urinary Incontinence

6 29 0.978 2003 Rectal Cancer; Sexual Dysfunction; Quality of Life; Tamis; Right Colectomy ; Rectal Neoplasms ; Robotic
TME; Lars ; Neuromonitoring ; Urinary and Sexual Function

7 28 0.952 2010 Total Mesorectal Excision; Low Anterior Resection ; Rectal Cancer; Colorectal Cancer; Rectal Neoplasms;
Short Term Outem ; Colectomy ; Complete Mesocolic Excision ; Rectal Prolapse ; Sphincter Sparing Sur-
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Table 5 Labels of keyword clustering for robot-assisted colorectal surgery in the CNKI database
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s HLEE ASMRE A e s T BT AR
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Top 25 Keywords with the Strongest Citation Bursts Top 25 Keywords with the Strongest Citation Bursts
Keywords Year Strength Begin End 1999 - 2023 Keywords Year Strength Begin End 1999 - 2023
open label 1999 17.52 2019 2023 da vinci 1999 9.58 2002 2014
mrc clasice trial 1999 15.42 2010 2017 robot 1999 9.31 2002 2014
randomized clinical trial 1999 14.08 2014 2018 robotics 1999 8.79 2003 2013
assisted resection 1999 12.34 2016 2020 system 1999 6.72 2003 2011
risk 1999 11.23 2020 2023 general surgery 1999 9.2 2004 2012
randomized controlled trial 1999 11.01 2015 2018 ic colorectal surgery 1999 9.18 2004 2016
pathological outem 1999 10.92 2018 2021 mrc clasicc trial 1999 1542 2010 2017
da vinci 1999 9.58 2002 2014 s 1999 8.56 2010 2015
clasicc trial 1999 9.52 2014 2017 rectal neoplasm 1999 9.12 2011 2016
robot 1999 9.31 2002 2014 clinical trial 1999 14.08 2014 2018
general surgery 1999 9.2 2004 2012 clasicc trial 1999 9.52 2014 2017
laparoscopic colorectal surgery 1999 9.18 2004 2016 council clasicc trial 1999 7.11 2014 2016
rectal neoplasm 1999 9.12 2011 2016 follow up 1999 6.82 2014 2016
robotics 1999 8.79 2003 2013 controlled trial 1999 11.01 2015 2018
carcinoma 1999 8.56 2010 2015 clinical trial 1999 7.74 2015 2018
metaanalysis 1999 8.24 2017 2018 assisted resection 1999 12.34 2016 2020
survival 1999 8.03 2020 2023 lymph node dissection 1999 6.66 2016 2017
clinical trial 1999 7.74 2015 2018 i 1999 8.24 2017 2018
conversion 1999 7.32 2019 2023 outcm 1999 10.92 2018 2021
council clasice trial 1999 7.11 2014 2016 open label 1999 17.52 2019 2023
hepatectomy 1999 7.1 2020 2023 conversion 1999 7.32 2019 2023
follow up 1999 6.82 2014 2016 quality 1999 6.71 2019 2021
system 1999 6.72 2003 2011 risk 1999 11.23 2020 2023
quality 1999 6.71 2019 2021 survival 1999 8.03 2020 2023
lymph node dissection 1999 6.66 2016 2017 A 1999 7.1 2020 2023 B
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Figure 7 Burst analysis of robot-assisted colorectal surgery keywords in the WoSCC database

B: Ranked by the year of burst appearance
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SMEHEE 2002 1.93 2002 2008
LEBRETRRA 2002 1.9 2016 2016
PEEFRRG 2002 1.81 2011 2015
HPRR 2002 1.78 2020 2020
FEBMIFAR 2002 177 2009 2016
MAHEEER 2002 1.75 2018 2020
FAMBA 2002 174 2007 2013
felshet 2002 1.74 2009 2013
HBHZM 2002 173 2005 2011
KREEAMRED 2002 1.64 2015 2016
FARET 2002 1.61 2005 2016

2002 - 2023

A
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A: Ranked by burst strength;

Top 24 Keywords with the Strongest Citation Bursts
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MAHEEER 2002 1.75 2018
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ZERISEIITAF R (noses) 2002 1.96 2020
EPE 2002 1.78 2020
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SNBAZEBRFAED 2002 4.19 2021
FHRHR 2002 257 2021
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FRMESEH 2002 2.06 2022
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Figure 8 Burst analysis of robot-assisted colorectal surgery keywords in the CNKI database

B: Ranked by the year of burst appearance
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Figure 9 Keyword timeline of robot-assisted colorectal surgery
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Figure 10 Keyword time-zone map of robot-assisted colorectal surgery
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