
World Journal of
Gastrointestinal Oncology

ISSN 1948-5204 (online)

World J Gastrointest Oncol  2021 July 15; 13(7): 638-757

Published by Baishideng Publishing Group Inc



WJGO https://www.wjgnet.com I July 15, 2021 Volume 13 Issue 7

World Journal of 

Gastrointestinal 
OncologyW J G O

Contents Monthly Volume 13 Number 7 July 15, 2021

REVIEW

Systems-level biomarkers identification and drug repositioning in colorectal cancer638

Beklen H, Yildirim E, Kori M, Turanli B, Arga KY

MINIREVIEWS

Sporadic fundic gland polyps with dysplasia or carcinoma: Clinical and endoscopic characteristics662

Sano W, Inoue F, Hirata D, Iwatate M, Hattori S, Fujita M, Sano Y

Neoantigen vaccine: An emerging immunotherapy for hepatocellular carcinoma673

Chen P, Fang QX, Chen DB, Chen HS

Clinical management for malignant afferent loop obstruction684

Sakai A, Shiomi H, Masuda A, Kobayashi T, Yamada Y, Kodama Y

ORIGINAL ARTICLE

Basic Study

Cryptotanshinone inhibits cytotoxin-associated gene A-associated development of gastric cancer and 
mucosal erosions

693

Chen ZM, Hu J, Xu YM, He W, Meng L, Huang T, Ying SC, Jiang Z, Xu AM

Retrospective Study

Robotic resection of duodenal gastrointestinal stromal tumour: Preliminary experience from a single centre706

Zhou ZP, Tan XL, Zhao ZM, Gao YX, Song YY, Jia YZ, Li CG

High expression of protein phosphatase 2 regulatory subunit B'' alpha predicts poor outcome in 
hepatocellular carcinoma patients after liver transplantation

716

He JJ, Shang L, Yu QW, Jiao N, Qiu S, Zhu WX, Wu DF, Tian YE, Zhang Q

SYSTEMATIC REVIEWS

Laparoscopic liver resection for colorectal liver metastases — short- and long-term outcomes: A systematic 
review

732

Taillieu E, De Meyere C, Nuytens F, Verslype C, D'Hondt M



WJGO https://www.wjgnet.com II July 15, 2021 Volume 13 Issue 7

World Journal of Gastrointestinal Oncology
Contents

Monthly Volume 13 Number 7 July 15, 2021

ABOUT COVER

Editorial Board Member of World Journal of Gastrointestinal Oncology, Claudio Luchini, MD, PhD, Associate 
Professor, Department of Diagnostics and Public Health, University and Hospital Trust Verona, Verona 37134, 
Italy. claudio.luchini@katamail.com 

AIMS AND SCOPE

The primary aim of World Journal of Gastrointestinal Oncology (WJGO, World J Gastrointest Oncol) is to provide 
scholars and readers from various fields of gastrointestinal oncology with a platform to publish high-quality basic 
and clinical research articles and communicate their research findings online. 
    WJGO mainly publishes articles reporting research results and findings obtained in the field of gastrointestinal 
oncology and covering a wide range of topics including liver cell adenoma, gastric neoplasms, appendiceal 
neoplasms, biliary tract neoplasms, hepatocellular carcinoma, pancreatic carcinoma, cecal neoplasms, colonic 
neoplasms, colorectal neoplasms, duodenal neoplasms, esophageal neoplasms, gallbladder neoplasms, etc.

INDEXING/ABSTRACTING

The WJGO is now indexed in Science Citation Index Expanded (also known as SciSearch®), PubMed, PubMed 
Central, and Scopus. The 2021 edition of Journal Citation Reports® cites the 2020 impact factor (IF) for WJGO as 
3.393; IF without journal self cites: 3.333; 5-year IF: 3.519; Journal Citation Indicator: 0.5; Ranking: 163 among 242 
journals in oncology; Quartile category: Q3; Ranking: 60 among 92 journals in gastroenterology and hepatology; 
and Quartile category: Q3. The WJGO’s CiteScore for 2020 is 3.3 and Scopus CiteScore rank 2020: Gastroenterology 
is 70/136.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Lin-YuTong Wang; Production Department Director: Xiang Li; Editorial Office Director: Ya-Juan Ma.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Gastrointestinal Oncology https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 1948-5204 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

February 15, 2009 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Rosa M Jimenez Rodriguez, Pashtoon Kasi, Monjur Ahmed, Florin Burada https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/1948-5204/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

July 15, 2021 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2021 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2021 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/1948-5204/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJGO https://www.wjgnet.com 706 July 15, 2021 Volume 13 Issue 7

World Journal of 

Gastrointestinal 
OncologyW J G O

Submit a Manuscript: https://www.f6publishing.com World J Gastrointest Oncol 2021 July 15; 13(7): 706-715

DOI: 10.4251/wjgo.v13.i7.706 ISSN 1948-5204 (online)

ORIGINAL ARTICLE

Retrospective Study

Robotic resection of duodenal gastrointestinal stromal tumour: 
Preliminary experience from a single centre

Zhi-Peng Zhou, Xiang-Long Tan, Zhi-Ming Zhao, Yuan-Xing Gao, Yu-Yao Song, Yu-Ze Jia, Cheng-Gang Li

ORCID number: Zhi-Peng Zhou 
0000-0001-8881-1972; Xiang-Long 
Tan 0000-0003-2185-2416; Zhi-Ming 
Zhao 0000-0003-2374-0856; Yuan-
Xing Gao 0000-0001-6094-9793; Yu-
Yao Song 0000-0002-9048-0591; Yu-
Ze Jia 0000-0003-2473-7907; Cheng-
Gang Li 0000-0001-7990-1300.

Author contributions: Zhou ZP and 
Tan XL contributed equally to this 
work, and are considered co-first 
authors; Zhou ZP and Tan XL 
analyzed and interpreted the data 
and wrote the article; Zhao ZM, 
Gao YX, Song YY and Jia YZ 
drafted the work and collected the 
data; Li CG designed the study and 
revised the article for important 
intellectual content.

Institutional review board 
statement: This study was 
reviewed and approved by the 
Ethics Committee of the Chinese 
PLA General Hospital (approval 
No. S2016-098-02).

Informed consent statement: All 
study participants, or their legal 
guardian, provided informed 
written consent prior to study 
enrollment.

Conflict-of-interest statement: All 
authors declare no conflicts of 
interest related to this article.

Data sharing statement: No 

Zhi-Peng Zhou, Xiang-Long Tan, Zhi-Ming Zhao, Yuan-Xing Gao, Yu-Yao Song, Yu-Ze Jia, Cheng-
Gang Li, Department of Hepato-Pancreato-Biliary Surgery, Chinese PLA General Hospital, 
Beijing 100853, China

Corresponding author: Cheng-Gang Li, MD, PhD, Associate Professor, Department of Hepato-
Pancreato-Biliary Surgery, Chinese PLA General Hospital, No. 28 Fuxing Road, Beijing 
100853, China. lcgang301@126.com

Abstract
BACKGROUND 
Experience in minimally invasive surgery in the treatment of duodenal 
gastrointestinal stromal tumors (DGISTs) is accumulating, but there is no 
consensus on the choice of surgical method.

AIM 
To summarize the technique and feasibility of robotic resection of DGISTs.

METHODS 
The perioperative and demographic outcomes of a consecutive series of patients 
who underwent robotic resection and open resection of DGISTs between May 1, 
2010 and May 1, 2020 were retrospectively analyzed. The patients were divided 
into the open surgery group and the robotic surgery group. Pancreatoduoden-
ectomy (PD) or limited resection was performed based on the location of the 
tumour and the distance between the tumour and duodenal papilla. Age, sex, 
tumour location, tumour size, operation time (OT), estimated blood loss (EBL), 
postoperative hospital stay (PHS), tumour mitosis, postoperative risk classi-
fication, postoperative recurrence and recurrence-free survival were compared 
between the two groups.

RESULTS 
Of the 28 patients included, 19 were male and 9 were female aged 51.3 ± 13.1 
years. Limited resection was performed in 17 patients, and PD was performed in 
11 patients. Eleven patients underwent open surgery, and 17 patients underwent 
robotic surgery. Two patients in the robotic surgery group underwent conversion 
to open surgery. All the tumours were R0 resected, and there was no significant 
difference in age, sex, tumour size, operation mode, PHS, tumour mitosis, 
incidence of postoperative complications, risk classification, postoperative 
targeted drug therapy or postoperative recurrence between the two groups (P > 
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0.05). OT and EBL in the robotic group were significantly different to those in the 
open surgery group (P < 0.05). All the patients survived during the follow-up 
period, and 4 patients had recurrence and metastasis. No significant difference in 
recurrence-free survival was noted between the open surgery group and the 
robotic surgery group (P > 0.05).

CONCLUSION 
Robotic resection is safe and feasible for patients with DGISTs, and its therapeutic 
effect is equivalent to open surgery.

Key Words: Gastrointestinal stromal tumor; Duodenum; Pancreaticoduodenectomy; 
Limited resection; Robotic resection

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Minimally invasive surgery for the treatment of duodenal gastrointestinal 
stromal tumors (DGISTs) has made rapid progress. More and more cases of DGISTs 
treated by robotic surgery have been reported. The results of this study suggest that 
robotic resection of DGISTs is safe and effective, and can be carried out in experienced 
medical centres.

Citation: Zhou ZP, Tan XL, Zhao ZM, Gao YX, Song YY, Jia YZ, Li CG. Robotic resection of 
duodenal gastrointestinal stromal tumour: Preliminary experience from a single centre. World J 
Gastrointest Oncol 2021; 13(7): 706-715
URL: https://www.wjgnet.com/1948-5204/full/v13/i7/706.htm
DOI: https://dx.doi.org/10.4251/wjgo.v13.i7.706

INTRODUCTION
Duodenal gastrointestinal stromal tumors (DGISTs) are independent undifferentiated 
mesenchymal tumours, and account for only 2% to 5% of all gastrointestinal stromal 
tumours[1-5]. Surgical resection is the most effective treatment for DGISTs[6,7]. 
Nevertheless, due to the special location of the duodenum at the junction of the biliary 
tract, pancreas and gastrointestinal tract, and its complex anatomical and physiological 
functions, there is no consensus on the choice of surgical technique[8].

Resection methods for DGISTs include limited resection and pancreatoduoden-
ectomy (PD), which should be determined according to the location of the tumour, the 
relationship between the tumour and the duodenal papilla, and whether the tumour 
invades the surrounding tissues. The indications for minimally invasive surgery, such 
as laparoscopic and robotic resection, have been expanding the treatment for DGISTs 
in recent years[9,10]. Laparoscopic or robotic resection can be performed according to 
the location and size of the tumour in an experienced medical centre.

The primary purpose of resection is to achieve minimal complications and avoid 
complicated operations or multiple organ resections[11]. Our surgical team has 
performed more than 4000 robotic hepatopancreatobiliary procedures in the past ten 
years. The purpose of this study was to analyze and compare the effect of robotic 
resection and open surgery in the treatment of DGISTs. This study also provides a 
reference for scientific and reasonable selection of the surgical treatment for DGISTs.

MATERIALS AND METHODS
Patients
The clinical data of 28 consecutive patients who underwent surgical resection of 
DGISTs between May 1, 2010 and May 1, 2020 were retrospectively analyzed. The 
patients were divided into the open surgery group and the robotic surgery group. This 
study was approved by the Institutional Review Board of Chinese PLA General 
Hospital.

http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
http://creativecommons.org/Licenses/by-nc/4.0/
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Selection of the patients
The inclusion criteria were as follows: (1) Single or multiple tumours limited to the 
duodenum; (2) R0 resection confirmed by postoperative pathology; and (3) No general 
medical conditions that contraindicated anaesthesia and surgery. The exclusion criteria 
were: (1) Liver or other abdominal organ metastasis; (2) Invasion of the portal vein or 
portal vein tumour thrombus, and (3) Targeted therapy before surgery.

Preoperative evaluation
Duodenal endoscopic ultrasonography and contrast-enhanced computed tomography 
(CT) scans were performed as routine diagnostic procedures before surgery.

Perioperative data
Baseline demographics and perioperative and pathology data were obtained from the 
electronic medical records. Clinical outcomes, including operation time (OT), 
estimated blood loss (EBL), postoperative complications (POPC), and postoperative 
hospital stay (PHS), were analyzed retrospectively.

POPC included postoperative pancreatic fistula, delayed gastric emptying (DGE), 
postoperative haemorrhage and bacteraemia. All complications were documented 
clearly and graded according to the International Study Group for Pancreatic Surgery 
grading system[12]. The recurrence risk assessment system for primary DGISTs after 
complete resection was according to the modified National Institutes of Health classi-
fication system (2008)[13].

Surgical technique and follow up
All robotic operations in this study were performed by a single team of surgeons using 
the Da Vinci Si Surgical System (Intuitive Surgical, Sunnyvale, CA, United States). PD 
or limited resection was performed based on the location of the tumour and the 
distance between the tumour and duodenal papilla. The anastomotic method of 
pancreaticojejunostomy and choledochojejunostomy used in open or robotic PD (RPD) 
surgery was the same. Five ports were placed in the robotic resection. After docking, 
dissection and mobilization of the duodenum were performed using a coagulation 
hook or an ultrasonic scalpel. Intraoperative ultrasound was used to locate the tumour 
and determine the boundary of the DGIST during surgery.

All patients were followed up for 1 mo after discharge and then at 6-mo intervals 
thereafter. According to the results of the postoperative recurrence risk assessment, 
moderate- to high-grade patients were recommended to take imatinib (Novartis 
Pharma Schweiz AG, Switzerland) at 400 mg/d for 3 years[14].

Statistical analysis
Continuous data are presented as the mean ± SD 1. The Student’s t-test was used to 
compare normally distributed variables between groups, whereas the Mann-Whitney 
U test was used for non-normally distributed variables. Categorical data were 
compared using the chi-squared test. Overall survival (OS) was estimated using the 
Kaplan-Meier method, and a comparison of OS between subgroups was analyzed 
using the log-rank test. A P value < 0.05 was considered statistically significant. All 
analyses were performed using IBM SPSS statistical software, version 20 (SPSS, 
Chicago, IL, United States).

RESULTS
Patient characteristics
Table 1 shows the characteristics of the 19 male and 9 female patients with a mean age 
of 51 years. The most common tumour site was the descending section of the 
duodenum (16, 57%) followed by the horizontal section (9, 32%), the bulb section (2, 
7%), and the ascending section (1, 4%). Limited resection was performed in 17 patients, 
and PD was performed in 11 patients. Eleven patients underwent open surgery, and 17 
patients underwent robotic surgery. Two patients in the robotic surgery group 
underwent conversion to open surgery. Nine patients received imatinib after surgery, 
and 4 patients had postoperative recurrence and metastasis. All the tumours were 
DGISTs on final histopathological examination, and were R0 resected.
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Table 1 Patient demographics

Clinicopathologic features Value (%)

Mean age (range), yr 51.3 ± 13.1 (30-84)

Sex, male/female

Male 19 (68)

Female 9 (32)

Tumor location

Bulb 2 (7)

Descending section 16 (57)

Horizontal section 9 (32)

Ascending section 1 (4)

Surgical technique

Open surgery 13 (46)

Robotic surgery 15 (54)

Types of resection

Limited resection 17 (61)

PD 11 (39)

Tumor size (cm)

≤ 2 2 (7)

2-5 17 (61)

5-10 7 (25)

> 10 2 (7)

Risk assessment (NIH 2008)

Low 19 (68)

Medium 5 (18)

High 4 (14)

Resection margin status

R0 28 (100)

R1 0

Postoperative targeted drug therapy

Yes 9 (32)

No 19 (68)

Postoperative recurrence and metastasis

Yes 4 (14)

No 24 (86)

NIH: National Institutes of Health.

Perioperative outcomes
Of the 28 patients, 13 underwent open surgery, and 15 underwent robotic surgery. No 
significant differences in age, sex, tumour size, operation mode, PHS, tumour mitosis, 
incidence of POPC, risk classification, postoperative targeted drug therapy or 
postoperative recurrence were observed between the two groups (P > 0.05) (Table 2). 
OT and EBL in the robotic surgery group were significantly different compared with 
those in the open surgery group (P < 0.05). Complications included POPE in 9 cases, 
DGE in 5 cases and abdominal haemorrhage in 2 cases, and all the patients were cured 
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Table 2 Comparison of patients in the open surgery group and robotic surgery group (n = 28)

No. of patients

Open Robotic
P value

Total patients 13 15

Age 0.718

≥ 50 yr 8 8

< 50 yr 5 7

Sex 0.689

Male 8 11

Female 5 4

Tumor size 0.255

< 5 cm 5 10

≥ 5 cm 8 5

Surgical technique 0.700

Limited resection 7 10

PD 6 5

OT (min) 0.029

mean ± SD 1 207.7 ± 63.1 156.0 ± 55.4

EBL (mL) 0.01

mean ± SD 1 340.0 ± 401.8 62.3 ± 34.9

PHS (d) 0.294

mean ± SD 1 16 ± 9.4 15.7 ± 13.4

Mitotic count (/50 HPF) 1.000

≤ 5 12 14

> 5 1 1

Risk assessment 0.072

Low 6 13

Medium 4 1

High 3 1

POPC 1.000

Yes 7 7

No 6 8

Postoperative targeted therapy 1.000

Yes 4 5

No 9 10

Recurrence/metastasis 0.311

Yes 3 1

No 10 14

PD: Pancreatoduodenectomy; OT: Operation time; EBL: Estimated blood loss; PHS: Postoperative hospital stay; HPF: High-power fields; POPC: 
Postoperative complications.

after conservative treatment.
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Surgical findings
In the robotic surgery group, 15 patients completed the operation, and 2 patients were 
converted to open surgery because the tumour was located at the horizontal segment 
of the duodenum and the surrounding inflammatory adhesion was too serious. 
Limited resection was performed in 10 cases, and PD was performed in 5 cases. As 
shown in Figure 1, the surgeons performed duodenal dissection, tumour resection, 
duodenal repair and duodenojejunostomy using a robotic surgery system.

Outcome of postoperative follow-up
All 28 patients survived during the follow-up period. The postoperative pathology 
showed that the recurrence risk in 5 patients was medium grade, and was high grade 
in another 4 patients. All 9 patients were treated with imatinib, and 4 patients 
developed recurrence and metastasis. Among the patients with recurrence and 
metastasis, liver metastasis occurred in 3 cases, and mesocolon metastasis occurred in 
1 case. All of these tumours were resected (Table 3). Figure 2 shows that there was no 
significant difference in recurrence-free survival between the open surgery group and 
the robotic surgery group (P > 0.05).

DISCUSSION
The incidence of DGIST is low, and patients are typically asymptomatic. Surgical 
resection can achieve radical cure, but there is no consensus on the choice of surgical 
technique. The size of the tumour varies from patient to patient when the diagnosis is 
confirmed, and most tumours are located in the descending section of the duodenum
[15]. Some tumours are close to the nipple and often invade the whole duodenum and 
pancreas. All of the above factors affect the choice of surgical method; therefore, the 
basis for these selections should be examined. It is helpful to provide a reference for 
the scientific and reasonable selection of surgical methods for the treatment of DGISTs. 
The principle of the operation is to completely remove the tumour, ensure a negative 
margin and intact capsule, and maintain the original anatomical and physiological 
function of the duodenum as much as possible[16-19].

The location of the tumour and the extent of tumour invasion to surrounding tissues 
determine the specific surgical method. For DGISTs, limited resection should be 
adopted as much as possible as PD involves the removal of multiple organs, and the 
surgical risk and complication rate are high[20,21]. According to the guidelines and 
consensus of experts, limited resection is recommended for tumours with a distance 
from the nipple greater than 2 cm. PD is recommended for patients with difficulty in 
tumour dissection and tumours with a distance from the nipple less than 2 cm that 
invade the pancreatic head or are closely related to the superior mesenteric vein and 
superior artery[14,22].

Robotic surgery has more advantages than laparoscopic surgery in duodenal 
dissection, tumour resection, duodenal repair and duodenojejunostomy. It is easy for 
surgeons with experience in RPD to dissociate any part of the duodenum. Endoscopic 
ultrasound is an important method for the diagnosis of GISTs and can confirm the 
origin and scope of the tumours. Abdominal CT can reveal the tumour location, shape, 
size, growth mode and its relationship with the gastrointestinal tract[23]. The 
combination of multiple examinations can improve the diagnostic rate of DGISTs and 
clarify the lesion site and its invasion to surrounding organs. As duodenoscopy often 
cannot accurately identify the tumour location during surgery, we routinely use 
intraoperative ultrasound combined with preoperative imaging examination to 
determine the tumour location during surgery[24]. All the tumours in this study were 
finally identified and located during robotic resection.

Our results revealed significant differences in the mean OT and intraoperative 
blood loss between the robotic surgery group and the open surgery group. These 
findings suggested that robotic surgery not only has the same therapeutic effect as 
traditional open surgery but also has the advantages of a shorter OT, less intraop-
erative bleeding and smaller surgical incision. Such robotic operations are 
recommended to treat DGISTs in medical centres with robotic surgery facilities and 
corresponding experience.

Tumour rupture should be avoided as much as possible during DGIST resection 
because it is a high-risk factor for postoperative recurrence and metastasis[3,5,7-11]. 
Tumours located in the horizontal segment of the duodenum are often closely related 
to the superior mesenteric vein and superior artery. If inflammation and adhesion 
around the tumour are serious, it is difficult to dissociate the duodenum. In the 
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Table 3 General information on patients with recurrence and metastasis (n = 4)

Patient, No./sex/age, yr Tumor location Operation Recurrent time (mo) Recurrent location Risk of disease progression

1/M/75 Descending section RPD 21 Liver Medium

2/M/61 Horizontal section PD 36 Mesocolon High

3/M/50 Descending section PD 108 Liver Medium

4/M/56 Descending section PD 60 Liver Medium

Figure 1 Robotic resection of duodenal gastrointestinal stromal tumor. A: Computed tomography revealed a tumour (arrow) located in the horizontal 
section of the duodenum; B: Robotic dissection of descending and horizontal segments of the duodenum and tumour exposure (arrow); C: Robotic resection of 
duodenal gastrointestinal stromal tumor (arrow); D: Robotic suture repair of duodenum; E: The resected specimen; F: Specimen interior.

present study, two patients who underwent robotic surgery were converted to open 
surgery. Avoiding tumour rupture is the most important factor for surgeons making 
decisions regarding surgical conversion.

Postoperative DGE, abdominal bleeding, POPE and bacteraemia are common 
complications in both robotic surgery and open surgery for DGISTs. The treatment 
principle of POPC in the two surgical methods is the same as that of conventional 
gastrointestinal surgery and PD[6,16,17]. Patients with a medium and high risk of 
recurrence were recommended to take imatinib for 3 years to avoid tumour recurrence
[14]. In this group of patients, one patient had liver metastasis 2 years after drug 
withdrawal, and another patient developed liver metastasis 9 years after surgery. This 
finding indicates whether the oral targeted drug time should be extended after 
surgery.

The limitation of this study is that the sample size was too small, and a large 
amount of case data should be accumulated in future research. In summary, our study 
suggests that robotic resection of DGISTs is safe and feasible and has the same 
therapeutic effect as traditional open surgery. Such surgery can be performed in 
suitable medical centres, which can reduce surgical trauma, accelerate postoperative 
rehabilitation, and provide more options for surgical treatment.

CONCLUSION
In conclusion, robotic resection is safe and feasible for patients with DGISTs, and its 
therapeutic effect is equivalent to open surgery.



Zhou ZP et al. Robotic resection of DGIST

WJGO https://www.wjgnet.com 713 July 15, 2021 Volume 13 Issue 7

Figure 2 Recurrence-free survival in the open surgery group and robotic surgery group. No significant differences in recurrence-free survival were 
noted between the open surgery group and the robotic surgery group (P = 0.358).

ARTICLE HIGHLIGHTS
Research background
Surgical resection can achieve radical cure of duodenal gastrointestinal stromal tumors 
(DGISTs); however, there is no consensus on the choice of surgical technique.

Research motivation
The application of robotic surgery in the treatment of DGISTs.

Research objectives
Summarize the experience of a single center treating DGISTs by robotic resection.

Research methods
The perioperative and demographic outcomes of a consecutive series of patients who 
underwent robotic surgery to treat DGISTs were retrospectively analyzed.

Research results
Of the 28 patients enrolled, 11 patients underwent open surgery, and 17 patients 
underwent robotic surgery. All the tumours were R0 resected, and there were no 
significant differences in age, sex, tumour size, operation mode, postoperative hospital 
stay, tumour mitosis, incidence of postoperative complications, risk classification, 
postoperative targeted drug therapy or postoperative recurrence between the two 
groups (P > 0.05). Operation time and estimated blood loss in the robotic group were 
significantly different to those in the open surgery group (P < 0.05). No significant 
difference in recurrence-free survival was noted between the open surgery group and 
the robotic surgery group (P > 0.05).

Research conclusions
Robotic resection is safe and feasible for patients with DGISTs, and its therapeutic 
effect is equivalent to open surgery.

Research perspectives
Accumulation of experience in the treatment of DGISTs using robotic resection is 
required.
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